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L— PARALYSIS  OF  THE  OCULAR  MUSCLES, 

In  the  study  of  this  subject,  we  must  keep  tn  mind  the  origin  and  in- 
sertion of  the  muscle,  as  well  as  its  plane  of  action,  which  passes  through 
tiim  two  points  and  the  centre  of  rotation  of  the  eye,*  If  we  recall  the 
fact  ttat  the  muscle  by  its  contraction  brings  its  points  of  insertion  and 
orlgiD  towards  each  other,  we  shall  know  not  only  the  influence  which  the 
muscle  exercises  on  the  eyelwll  under  normal  conditions^  but  also  the  symj)- 
toffls  which  result  from  its  paralysis* 

Gateral  S^mpiomfitoiog^^ — The  fi^t  consequence  of  paralysis  of  a  muscle 
<jf  tLe  eye  is  a  diminution  of  the  rotation  of  the  globe  in  the  direction  in 
which  the  muscle  normally  causes  the  eyeball  to  turn. 

The  limitation  of  the  field  of  fixation,^  thus  produced,  is  more  piso- 
fiflunocd  in  propt»rtion  to  the  completeness  of  the  paralysis,  and  is  more 
Hiamctenstic  in  proportion  as  the  muscle  in  question  is  the  only  one  to  act 
Id  a  certain  direction.  Thus  the  rotations  around  the  vertical  axis  towards 
the  temple  and  the  nose  arc  aeoomplished  almost  exclusively  by  the  external 
and  internal  recti  muscles.  Hence  paralysis  of  the  external  rectus  muscle 
"*^ost  entirely  annihilates  the  abduction  of  the  eye  and  provinces  a  con- 
ble  gap  in  the  temporal  side  of  the  field  of  fixation. 
The  same  is  not  absolutely  the  cam  for  the  superior  and  inferior  recti 

^  In  the  case  (if  the  luperior  oblique^  th^i  pulley  through  which  it  passes  mml  be  €oii- 

*  By  **  fleld  of  flifttion"  we  understund  the  sptice  which  an  eje  dominatei  by  it*  move- 
ni^%  or  I  he  a|[c^rei;at]on  of  all  the  points  in  »pace  biwordft  whif:h  the  ijtit?  of  flight  of  an 
tft  tDAj  he  diivcted  while  the  head  remainB  motiimlo&a.  The  limite  <jf  the  flmtion-fleld 
mrnptmdj  therefore,  to  the  limit*  of  the  cicutniotiB  of  the  eye.  They  eitend,  in  all 
^tnetioni,  about  forty-^Ten  degr&CB.  See  Fig.  1,  which  represents  the  minimum  field  of 
IsttSoa  of  a  right  «jeu    Mm  the  field  h  limited  mueh  within  and  heluw  by  the  nose. 
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PiQ.  1. 


Normal  field  of  fixation  of  a  right  eye. 
(Landolt.) 


and  oblique  muscles,  because  their  action  is  almost  always  a  comL> 
For  rotation  about  the  transverse  axis,  for  instance, — ^the  raising  ar 
ing  of  the  eye, — at  least  two  muscles  act  together.  Looking  dow 
accomplished  by  the  combined  action  of  the  inferior  rectus  and  the 

oblique  muscle;  looking  up^ 
that  of  the  superior  rectus  and 
ferior  oblique. 

If  there  be  paresis  or  even  ] 
of  one  of  the  depressors, — of 
perior  oblique,  for  instance, — a 
ing  in  extent  of  the  lower  par 
field  of  fixation  will  be  disco' 
but  this  lack  of  action  will  nev 
great  as  that  on  the  temporal  si 
duced  by  paralysis  of  the  abduc 
cause  the  inferior  rectus  mus 
also  to  do  with  looking  dov 
It  is  true  that,  by  its  own  ad 
superior  oblique  muscle  causes 
to  turn  not  only  downward,  1 
outward.  Hence,  when  the  superior  oblique  muscle  is  paralyzed,  w 
to  find  a  defect  at  the  lower  and  outer  sides  of  the  field  of  fixation 
a  diminution  is  to  be  found  (see  Fig.  19),  but  only  in  very  proi 
cases;  for  the  external  rectus,  by  combining  its  action  with  that 
inferior  rectus,  can  to  a  certain  degree  furnish  an  equivalent  of  the  a 
action  of  the  superior  oblique. 

In  case  of  paralysis  of  the  superior  oblique  muscle,  there  is  a  thi 
tion  which  the  other  muscles  would  not  so  readily  succeed  in  pro 
this  is  the  rotation  around  the  antero-posterior  axis,  the  inclinatioi 
meridians  of  the  eye.  It  is  not  shown  in  the  field  of  fixation,  whicl 
only  the  excursions  of  the  line  of  sight,  but  does  not  indicate  r 
around  this  line.  In  order  to  demonstrate  a  pathological  inclinatioi 
meriffians  of  the  eye,  it  is  necessary  to  have  recourse,  as  Donders  h 
l>osed,  to  accidental  images.  Thus  we  know  that  the  superior  obliqu 
causing  the  eye  to  turn  downward  and  outward,  exerts  upon  it  a  i 
about  the  antero-posterior  axis,  which  causes  the  upper  end  of  its 
meridian  to  lean  towards  the  nose..  The  opposite  occurs  through  th 
ence  of  the  inferior  rectus,  which  inclines  that  meridian  outward, 
normal  circumstances  these  two  influences  counterbalance,  so  tha 
merely  looking  downward,  the  eye  executes  no  rotation  of  this  s 
vertical  meridian,  for  instance,  remaining  vertical.  Withdrawn,  h< 
from  the  action  of  the  superior  oblique  and  abandoned  to  that  of 
ferior  rectus,  the  globe  will  undergo  the  rotation  which  the  latter  t( 
exert  upon  it ;  its  vertical  meridian  will  lean  towards  the  temple, 
inclination  will  manifest  itself  directly  by  the  accidental  image  of  a  ' 
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I,— PARALYSIS  OF  THE  OCULAR  MUSCLES. 

Is  the  study  of  this  mibject,  we  must  keep  in  mmd  the  ongia  and  in- 
mim  of  the  muscle,  well  as  its  plane  of  action,  which  passes  though 
tiiese  two  )K)int9  and  the  centre  of  rotation  of  the  eye.*  If  we  recall  the 
6d  diat  the  muscle  by  its  contraction  brings  its  points  of  inseition  and 
ofi^ia  towards  each  other,  we  shall  know  not  only  the  influence  which  the 
luijak  exercises  on  tlie  eyeball  under  normal  conditions^  but  also  the  symp- 
toms vvhicli  result  from  its  paralysis* 

General  Spnptomatologtf, — The  first  oonsequenoe  of  paralysis  of  a  muscle 
eye  h  a  diminution  of  the  rotation  of  the  globe  io  the  dir^ion  in 
wliicli  the  muscle  norraallj  canses  the  eyeball  to  turn. 

limitation  of  the  field  of  fixation,'  tluis  produced,  is  more  ppo- 
nooaoed  in  proportion  to  the  completeness  of  the  paralysis,  and  is  more 
''tanM:teristic  in  proportion  as  the  muscle  in  question  is  the  only  one  to  act 
JO  a  certain  direction.  Thus  the  rotations  around  the  vertical  axis  towards 
tie  temple  and  tlie  nose  are  acscnomplishcd  almost  exclusively  by  the  external 
^  interna!  recti  muscles.  Hence  paralysis  of  the  external  rectus  muscle 
iliDost  entirely  annihilates  the  abduction  of  the  eye  and  pnxluces  a  con- 
iilemblfi  gap  in  the  temporal  side  of  the  field  of  fixation. 

The  same  is  not  absolutely  the  case  for  the  superior  and  inferior  recti 

Uie  ciue  >rf  the  superior  oblique,  the  pulley  tlirougli  which  it  pasflea  mmi  be  aon' 
*^^tt^  li  Its  origiu* 

'  Bj  field  of  fliation"  we  undcrsland  the  epiice  which  an  eye  ionjinftt^i  hy  its  move- 
^%9rihn  aggre^^ation  of  nil  the  p>int«  in  space  t^^warda  which  the  lino  of  sight  of  m 
*yt  mf  W  dirtied  whilo  the  head  remaiiii  m<>tionleR»,  The  litnit*  nf  the  timtion-fleld 
^'^'fi^spoiid,  therefore,  U>  the  limit*  of  the  eicursiona  uf  the  eye.  They  extend,  in  all 
about  forty-aeven  dogrecn.  Fig.  1^  whioh  represents  the  minimum  field  af 
twtioB  af  A  right  eye.    Here  the  field  la  limited  much  within  And  helow  by  the  nom. 
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Normal  field  of  fixation  of  a  right  eye. 
(Landolt) 


and  oblique  muscles,  because  their  action  is  almost  always  a  combined  one. 
For  rotation  about  the  transvei-se  axis,  for  instance, — the  raising  and  lower- 
ing of  the  eye, — at  least  two  muscles  act  together.  Looking  downward  is 
accomplished  by  the  combined  action  of  the  inferior  rectus  and  the  superior 

oblique  muscle;  looking  upward,  by 
that  of  the  superior  rectus  and  the  in- 
ferior oblique. 

If  there  be  paresis  or  even  paralysis 
of  one  of  the  depressors,— of  the  su- 
perior oblique,  for  instance, — a  lessen- 
ing in  extent  of  the  lower  part  of  the 
field  of  fixation  will  be  discoverable; 
but  this  lack  of  action  will  never  be  so 
great  as  that  on  the  temporal  side  pro- 
duced by  paralysis  of  the  abductor,  be- 
cause the  inferior  rectus  muscle  has 
also  to  do  with  looking  downward. 
It  is  true  that,  by  its  own  action,  the 
superior  oblique  muscle  causes  the  eye 
to  turn  not  only  downward,  but  also 
outward.  Hence,  when  the  superior  oblique  muscle  is  paralyzed,  we  ought 
to  find  a  defect  at  the  lower  and  outer  sides  of  the  field  of  fixation.  Such 
a  diminution  is  to  be  found  (see  Fig.  19),  but  only  in  very  pronounced 
cases;  for  the  external  rectus,  by  combining  its  action  with  that  of  the 
inferior  rectus,  can  to  a  certain  degree  furnish  an  equivalent  of  the  abducent 
action  of  the  superior  oblique. 

In  case  of  paralysis  of  the  superior  oblique  muscle,  there  is  a  third  rota- 
tion which  the  other  muscles  would  not  so  readily  succeed  in  producing ; 
this  is  the  rotation  around  the  antero-posterior  axis,  the  inclination  of  the 
meridians  of  the  eye.  It  is  not  shown  in  the  field  of  fixation,  which  marks 
only  the  excursions  of  the  line  of  sight,  but  does  not  indicate  rotations 
around  this  line.  In  order  to  demon.strate  a  pathological  inclination  of  the 
meridians  of  the  eye,  it  is  necessary  to  have  recourse,  as  Donders  has  pro- 
I)osed,  to  accidental  images.  Thus  we  know  that  the  superior  oblique,  w  hile 
causing  the  eye  to  turn  downward  and  outward,  exerts  upon  it  a  rotation 
about  the  antero-posterior  axis,  which  causes  the  upper  end  of  its  vertical 
meridian  to  lean  towards  the  nose..  The  opposite  occurs  through  the  influ- 
ence of  the  inferior  rectus,  which  inclines  that  meridian  outward.  Under 
normal  circumstances  these  two  influences  counterbalance,  so  that  when 
merely  looking  downward,  the  eye  executes  no  rotation  of  this  soi-t,  its 
Tertical  meridian,  for  instance,  remaining  vertic^al.  Withdrawn,  however, 
from  the  action  of  the  sujwrior  oblique  and  abandoned  to  that  of  the  in- 
ferior rectus,  the  globe  will  undergo  the  rotation  which  the  hitter  tends  to 
exert  upon  it;  its  vertical  meridian  will  lean  towards  the  temple.  This 
indination  will  manifest  itself  dinx!tlv  by  the  accidental  imajre  of  a  vertical 
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,  Let  Uie  disefiBecl  eye  be  made  to  fix  upon  a  re<l  ribbon  that  is  stretched 
\^rtic^lly  across  a  white  baekground.  After  a  miuttte,  lei  the  eye  look 
doTOward,  theu  the  accidental  (green)  image  of  the  ribbon  will  appear  on 
baekgronnd  no  longer  vertieal,  as  would  be  the  case  if  tlie  experiment 
nmie  with  a  normal  eye,  but  inelioctl  towards  the  temple  when  there 
is  paralysis  of  the  sujierior  oblique  muscle,  and  towards  the  nose  when  it  is 
the  inferior  rectus  that  is  pamlyzed. 

It  is  true  tliat  the  experiment  with  the  accidental  image  requires,  on 
the  patient^s  part,  intelligence  and  ability  to  observe  correctly,  upon  which 
we  cannot  always  dejx?nd  in  practice.  It  is,  however,  in  connection  with 
to  eiamination  of  the  field  of  excursions  and  some  other  symptoms  with 
which  we  shall  become  acquainted,  a  most  w^elcome  aid  when  an  exact 
dtagDosis  without  the  collaboration  of  tlie  other  eye  is  to  be  made. 

The  diagnosis  of  paralysis  of  an  ocular  musi'le  is  much  ejister  when  the 
fellow-eye  ie  normaL  In  such  a  case,  when  the  patient's  attention  is 
directed  to  a  distant  point,  only  the  better  eye  will  be  directed  towards  tliat 
poiot  and  kept  in  that  diret*tion  by  the  equilibrium  of  its  mn.«<:'les.  On 
iLe  contrary,  the  diseased  eye  will  be  abandoned  to  the  traction  of  the 
antagonist  or  antagonists  of  the  paralyzed  muscle.  They  exercise  a  pre- 
fionderant  action  upon  the  eyeball,  and  cause  its  line  of  sight  to  deviate 
ia  a  direction  opposite  to  that  in  which  the  alfct/ted  muscle  would  have 
moved  it.*  Such  a  deviation  is  calknl  drabismnSj — pamltftie  atrabi^mm 
in  this  case,  in  which  the  condition  is  due  to  paralysis  of  a  muscle  of 
the  eye. 

As  an  example  of  this  let  us  take  the  parah/sis  of  the  external  rectus. 
Under  normal  circumstances,  this  muscle  turns  the  eye  towards  the  temple, 
Dcpriv*^d  of  its  action,  the  eye  deviates  towartls  the  nose. 

Let  0  (Fig,  *2)  W  a  point  infinitely  distant,  so  tlmtj  in  order  to  fix  the 
€jm  upon  it,  they  ought  to  be  directed  parallelly  forward.  In  the  ease  of 
pualysis  of  the  ejdenml  rectm  of  the  left  eye,  this  eye  undergoes  rotation 


*  h  k  important  bear  in  mind  that  the  anlai^oul^t  of  ah  ocular  muscle  is  not  simply 
the  TnuK^le  which  causea  the  eyeball  to  turn  about  the  samo  nxis,  but  U  the  a^grpgat©  of 
tii«  motor  forces  which  net  opponents.  Only  the  external  and  internal  recti  ctm  be  re* 
gflfdad  a»  pure  antagonists^  m  thiit,  if  one  of  them  is  panilyzed,  the  eye's  direction  tmd 
^»Hion  are  ibe  *^me  a*  if  the  other  had  contracted*  But  even  in  such  a  cuse  th^  other 
muiLle*,  which  act  in  the  $ame  st*Bse,  add  their  itsfluence  to  that  of  the  antag^Jiiist.— The 
rior  and  inferior  iic^cii  are  not  anta^^onist*  any  moru  than  are  the  two  obliques j  in 
sense  that,  withdrawn  from  the  action  of  one  of  them^  the  eye  would  lu?bave  as  if  it 
ndoned  the  other  m  treble  of  the  same  pair  For  eximiplf%  the  superior  obliqne 
eye  downward  and  outward,  and  intlinf'S  the  vertical  meridian  towards  tho 
Hii&ti  plane,  lu  so-called  anta^oniflt,  the  inferior  oblique^  turns  the  eye  aroufid  llie 
mm  axis,  in  the  opposite  way^ — that  is  to  ^ayt  upward  and  ontwardt — exf^rtitig  a  t4imporal 
iAcliaation  upon  the  vertical  meridian.  The  real  antagonist*  of  the  superior  oblique  (those 
to  which  the  eye  submits  in  case  it  is  paralyzed)  cause  the  eye  to  turn  upward  and  in- 
wd,  while  they  incline  the  vertical  tneridian  towards  the  temple.  This  law^  which 
nmltft  from  tlmpJe  icfloction^  is  confirmed  by  obflervation,  as  will  be  seen  in  another 
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around  ito  centre  of  motility  (m)  towards  the  nose ;  its  visual  line,  instead 
of  being  direcud  towards  0,  will  be  directed  towards  Q.^    It  will  form, 

Pia.  2. 


ConTerfftnt  itrabiimui  of  the     eye  due  to  paralyHt  qf  the  external  rectus  muscle. 

with  tlio  (Uret!tion  that  it  ought  to  have,  the  angle  Omfl,  which  is  called  the 
anffk  of  atrabufmus,^ 

The  viHual  lino  of  the  diseased  eye  will  cut  that  of  the  normal  eye  on 
the  proximato  side  of  the  fixation-object.  The  two  visual  lines  converge, 
whtnuH^  the  name  cmvergent  atrabmnus  is  given  to  that  form  of  deviation 
of  the  ovo.* 


>  Wo  do  not  i>;ium>  tho  fact  that  the  optic  axes,  with  reference  to  which  the  retinal 
tmagea  are  priJwtiHi,  do  not  cn>ss  at  the  centre  of  motility,  but  in  the  optical  centre,  or  in 
the  nadal  points  of  the  ovo,  (See  Landolt,  The  Refraction  and  Accommodation  of  the 
Kye,  pp  86  and  121.)  For  the  sakt-  of  simplicity,  we  may  be  permitted  to  consider  these 
point!  ai  tViWHi  in  one.  The  n^sultant  on\»r  has  no  effect  on  the  practical  questionst  which 
aw  now  being  treated.  For  the  same  rvason  the  visual  line  and  the  line  of  sight  may  be 
ooniidered  identical,  thoujjh  thoy  are  really  distinct.    (Landolt,  loc.  oit.,  p.  117.) 

•  Landolt,  Graefe  und  Saenu>ch,  iii.  S.  325,  1874;  Landolt.  Manual  of  Examination 
of  the  Kyon,  p.  60;  1>  Weiker  et  Landolt,  Traite  oomplet,  i.  p.  909. 

»  It  will  be  notict^  that  we  have  sup{>i>sed  the  fixation-point  O  to  be  at  an  infinite  dis- 
tMMt*  In  this  CR?e,  the  visual  lino  of  the  rijfht  eye  is  parallel  with  the  direction  oO.  that 
iHmhhtjt  ought  to  hare.  Attain,  the  distance  of  the  fixation-object  being  infinite,  the  few 
MgNMtrei  between  the  two  eyes  may  bo  disrt^jrarded  with  reference  to  it.  and  we  may 
<MMif  flM  two  eyee  as  fUseil  into  one.  In  this  case,  the  line  oO  Ci>incides  with  the  line 
^  i»Ul  fifr  4,  in  which  we  have  supjv^sevl  the  two  eye*  to  be  superpi^sed  in  profile. 
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In  the  case  of  paralysis  of  the  internal  rectus  musdej  whose  normal 
Amction  is  to  direct  the  eye  towards  the  nose,  there  will  be  an  opposite 
deviation, — towards  the  temple,  OmQ  (Fig.  3), — divergent  drabimuSj  rela- 
tively to  the  other  eye. 

Fio.  8. 

c  O  0 


Divergent  strabismus  of  the  i</l  eye  due  to  paralysis  of  the  internal  rectus  muscle. 

The  action  of  the  superior  oblique  is  to  turn  the  eye  downward  and 
outward,  and  to  produce,  moreover,  a  rotation  around  the  antero-posterior 
axis  in  such  a  way  as  to  incline  the  vertical  meridian  towards  the  median 
plane.  In  paralysis,  therefore,  of  the  superior  oblique,  the  eye  will  be 
turned  upward  and  inward,  and  its  vertical  meridian  will  lean  towards  the 
temple, — strabismus  sursum  vergens,  convergent  and  temporal  inclination. 

Pathological  deviation  of  the  eye  produces  another  of  the  most  charac- 
teristic symptoms  of  muscular  paralysis,  at  least  when  binocular  vision  has 
been  present.    This  is  double  vision,  or  diplopia. 

The  explanation  of  this  phenomenon  is  most  simple.*  Let  us  again 
take  the  example  of  paralysis  of  the  external  rectus  of  the  left  eve,  and 


*  This  explanation  of  diplopia,  with  a  descriptive  fisjure,  we  have  given  in  Ann.  d'ocu- 
listique  for  1875,  and  in  our  Manual  of  the  Examination  of  the  Eyes,  p.  53,  1879.  It  is 
ako  spoken  of  on  p.  822  in  vol.  iii.  of  the  Traits  complet  d'Ophthalmologie  of  De  Wecker 
and  Landolt.  Nevertheless  the  authors  of  manuals  continue  to  copy  from  each  other  a 
totally  erroneous  figure,  which  fact  serves  well  to  show  how  greatly  this  simple  phenomenon 
ii  still  misuDderstood. 
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BUi>]K)8o  timt  t\w.  individiiarH  attention  is  (lire<*tod  upon  the  point  Oy  Fig.  2. 
The  normal  eye  (/i)  only  will  Ik»  ilirei'tttl  towunls  this  point,  so  that  the 
image  of  ()  will  Ik'  iornuHl  uinm  its  fovt'a  centralis,  ^. 

In  the  left  eye  (A),  on  the  contrary,  this  eye  being  deviated  towards  fl, 
the  image  of  O,  insteiid  of  In'ing  fornie<l  on  the  fovea  centralis,/,  will  fall 
on  the  |M>int  o,  at  the  inncT,  nasil  side  of  the  fovea. 

Without  taking  into  luvount  the  wrong  direction  of  the  left  eye,  the 
individual  pn»jw^8  this  image — that  is  to  say,  he  supposes  the  object  tliat 
has  ciuihchI  it  to  Ix^ — at  tlie  phuo  where  an  objwt  ought  to  be  in  order  that 
its  iiniige,  in  the  normal  direction  of  this  eye,  will  be  formed  at  o. 

To  know  wh(»ri»  the  patient  8c»es  the  object  0,  we  need,  therefore,  only 
to  cjuise  the  lefl  (»ye  to  t;ike  its  normal  din»etion  ;  in  other  words,  to  plaw 
its  fov<ii  (x'utralis  op|M)site  the  |K)int  O,  The  point  /  will  then  l)e  where 
o  was  lK'U»n»,  and  o  will  have  passtnl  along  to  o'.  Let  a  straight  line  be 
dniwn  fn»m  o'  thntugh  m  tu  the  plane  in  which  is  the  object  O  (and  in 
which  the  pati(*nt  usually  projivts  the  false  image),  and  we  shall  find  at  (/ 
the  place  wheri»  the  object  O  apjx'ars  to  be  to  the  deviating  eye. 

We  set*  that  the  fals(»  image,  as  we  may  call  it,  is  at  the  opposite  side 
from  the  deviation, — that  is  to  say,  at  the  side  towaitls  which  the  pjiralyzed 
nuiHcIe  would  normally  dim't  the  eye. 

8|MMiking  with  n^lation  to  the  sides  of  the  Ixxly,  we  may  say  that,  in  tlie 
IiamlyBis  of  an  alnhietor,  the  false  image  api>ears  at  the  side  of  the  affected 
eye;  at  the  left,  in  the  example  taken,  simv  the  external  rectus  of  the  left 
eye  turns  that  eye  towanls  the  left. 

If  tlie  image  as  s*vn  by  the  left  eye  is  at  the  left,  and  that  belong- 
ing to  the  right  eye  is  at  the  right,  the  diplopia  is  e:ilUil  homoni/mous. 
This  ehanieterizi»s  citnirrt^t  uf  fttrtthii<inus. 

The  s:une  thing  txx'urs  in  tlie  c:ise  of  paralysis  of  the  inti'rn:»l  retnus 
nius<*Ie  of  the  left  eye.  Kor  iusian<v,  in  Fig.  3,  the  eye  is  dcHecttnl  outwanl 
(/iwii).  Tlie  imagi»  of  O  is  pnHhn'til  at  o.  Rcsti»ring  the  normal  diret^- 
tion  to  the  eye,  o  giH»s  towaixis  o',  and  designates  the  plaiv  at  which  the 
ivinilyml  eye  stH»s  the  objivt  (>.  Ag:iin,  it  supposis  tlu*  image  to  Iv  in  the 
direction  op|H»site  to  that  of  the  strabismus. — that  is  to  say.  in  the  dinviion 
in  which  the  afltvttnl  muscle  would  act  if  not  luiralyzcil. 

At  the  iMime  time,  we  ui^tiiv  tliai.  in  such  a  casi»  of  deviation  towanls 
the  af!t»et«i  side,  the  false  imagi'  •  '^'^  is  at  the  side  of  the  sound  eye.  Simx* 
this  sound  eye  .•'tvs  the  objei^t  in  iis  ival  | position  tlu-  doubli-  i main  s  are 
erfMwv/,  tliat  of  the  left  eye  Iviuir  at  the  riirlit  ami  tluu  of  tlu-  riglii  eye 
U^ing  at  the  letl.  Thus,  cn^nl  diplopia  shnws  divi  rgt  nt  ^trabi^mus,  just 
as  homonymous  diplopia  exprt^'^es  ^^'nvl Tirt-nt  strabi-inus. 

Analogims  reasoning  gives  us  the  jH'sition  i^f  the  tals<'  iniairo  in  tlu-  ^-ist» 
of  deviation  in  the  vertical  direotiiui. 

In  Fig.  4  Uie  two  eyes  are  supjx^st-il  to  U-  >ujx  rimpos«-il  in  j^rotile.  The 
normal  eye  (dotted)  is  directed  straight  I'^rwanl  towanN  an  objivt  who>e 
image  is  formed  at  the  fovea  omtralis  c-    The  di^aM^I  eye  i  plain  line) 
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inclines  upward  towards  Q  {drabmnua  mrmm  vergens).  The  diseased 
eye  receives  the  image  of  0  at  a  point  o  above  its  macula.  Normally, 
this  point  would  have  been  struck  by  rays  coming  from  below  the 
horizon. 

Indeed,  if  we  turn  this  eye  back  to  its  normal  direction,  so  that  its 

Fio.  4. 


0'  ' 

fovea  centralis  is  opposite  0,  o  will  take  the  position  of  o',  and  the  line 
o'wiO'  will  give  at  0'  the  false  image  as  far  below  the  object  0  as  tlie  visual 
line  of  the  erring  eye  was  deviated  above. 

The  same  figure,  inverted,  gives  the  explanation  of  the  diplopia  in  the 
rase  of  deviation  downward  {strabismm  deoraum  vergem)  of  one  eye,  in 
which  there  is  produced,  necessarily,  the  same  false  projection  as  in  the 
upward  strabismus,  only  in  the  inverse  sense. 

Finally,  let  us  suppose  that  the  eye,  instead  of  having  been  deviated 
by  rotation  around  the  vertical  axis  or  the  transverse*  axis,  has  undergone 
a  pathological  rotation  around  the  antero-posterior  axis,  so  that,  for  in- 
stance, the  vertical  meridian  of  the  retina  is  inclined  outward,  towards  the 
temple. 

If  this  happen  to  the  left  eye,  as  shown  in  Figs.  5a  and  56,  which 
illustrate  the  condition  of  the  two  eyes  as  recognized  from  behind,  the 
visual  disturbance  which  results  from  it  can  be  easily  detcrmineil.  The 
image  i/x  of  a  vertical  line  will  coincide  in  the  normal,  the  right  eye  (R) 
with  the  vertical  meridian  (VV)  of  the  retina.  In  the  left  eye,  whose 
meridian  FF,  which  ought  to  be  vertical,  leans  outward,  the  image  yx 
will  make  an  angle  with  that  meridian.  Hence  the  object  will  seem  to 
be  inclined,  in  its  turn. 
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In  order  to  determine  the  direction  of  the  indinatioQ,  we  suppose  the 
eye  to  have  resamed  its  normal  position.  (Fig.  5c.)  Then  the  meridian 
VV  of  its  retina,  which  is  normally  vertical,  becomes  vertical,  and  the 


FiQ.  5a.  Fig.  66. 


Fig.  6c. 
V 


upper  extremity  of  the  image  which  corresponds  to  the  lower  extremity 
of  the  object,  is  situated  to  the  inner  (nasal)  side.  Hence  the  image  of 
this  point  will  be  seen  to  the  outer  side,  towards  the  temple.  (  F,  Fig.  5<L) 
The  lower  end  (A')  of  the  image,  which  falls  on  the  temporal  part  of  the 
retina,  will  be  projected  inward — that  is  to  say,  towards  the  nose  (A",  Fig.  5d) 
— and  the  object  will  seem  to  be  incliued,  as  is  shown  by  the  line  XY} 


^  This  false  image  is  not  to  be  confused  vnth  the  projection  of  the  accidental  image. 
The  accidental  imatre  is  <.»nly  the  vertical  meridian  of  the  eye  marked  by  a  line  whilst  the 
meridian  was  in  its  correct  p«»»iti<»n  (only  the  affected  eye  fixing).   When  the  eye  tarns  and 
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It  will,  without  explauatioDj  be  seen  that  here,  agaiu^  the  degi^  of  ap- 
l&retit  inclioatlon  of  the  image  is  equal  to  that  <if  the  pathoLigical  rutaiiun 
of  the  eve. 

Hence  it  must  be  understotxl  that  the  false  image  is  always  tlie  inverse 
of  ibe  direction  and  the  [Mjsittou  of  the  paralytic  eye»  With  a  nasal  (iu- 
tfjDal)  deviation,  the  false  image  is  temporal  (external) ;  or  a^aiu  :  oon- 
ycTgeat  strabismus  is  accompanied  by  homonymous  diplopia. — With  a 
temiwpral  (external)  deviation,  the  false  image  is  nasal  (internal);  therefore 
divergent  straijismiis  is  characterized  by  crossed  diplopia. — In  uj>wa!"d  de- 
mtion  (strabismus  sursum  vergeus),  the  false  image  is  inferior. — In  dowu- 
wartl  deviation  (strabismus  deorsnm  vergeus),  the  false  image  is  superior, 
— Piitbi/Iogical  temporal  incliuation  of  the  eye  produces  nasal  obliquity  of 
tlie  image,  and  a  raetlian  (nasal)  inclination  of  tlie  eye  temporal  obliquity 
of  llie  image. 

Since  the  false  image  is  always  situated  in  a  i>osition  and  direction 
ocratiiry  to  thoj^e  of  the  diseased  eye,  and  the  deviation  is  the  contrary  to 
the  direction  which  the  eye  takes  when  it  ig  normally  acted  upon  by  the 
tousfJe^  the  false  image  must  correspond,  in  all  rc9|x^'ts,  wnth  the  direction 
wllcli  the  muscle  normally  gives  to  the  visual  line  as  well  as  to  the 
meridians  of  the  eye, 

Tke  red  line  which  on  the  following  pages  stands  for  the  false  image 
fl>rres|>0DdBj  therefore,  at  the  same  time,  to  the  direction  and  the  inclina- 
im  that  the  muscle  in  question  imparts  normally  to  the  eye.  It  is  only 
nitifsaarv  tu  substitute  the  vertical  meridian  of  the  eye  for  the  false  image, 
and  the  pathological  scheme  will  have  l>t*eu  transformed  into  a  physio- 
L^pcal  one,  exhibiting  the  normal  action  of  the  ocular  muscles^ 

The  diplopia  which  results  from  the  paralysis  of  an  ocular  muscle  neces- 
84rily  ^ives  great  annoyance  to  the  patient.  He  is  troubled  in  making 
lib  way  about.  If  he  sees  two  objccvts  instaid  of  one,  he  is  not  certain 
which  is  the  true  one.  If  the  double  iraage^s^  are  partly  snperiinposed| 
wbether  betnuse  the  paralysis  is  not  complete  ur  because  the  object  is  too 
IttTjCe  or  too  neir^  the  latter  appears  def(3rmeti  To  obviate  these  and 
otiier  inconveniences  with  which  we  shall  later  iiecome  acquainted,  the 
patient  clcjses  one  eye,  thereby  sacrificing  binocular  vision.  Sometimes  he 
iias  recourse  to  another  plan  :  he  substitutes  a  rotation  of  the  head  for 
(be  defective  rotation  of  the  eye. 

If,  h^uae  of  paralysis  of  the  left  external  rectus  muscle  (Fig,  6f/),  the 
patierjt  cannot  turn  the  corresponding  eye  towards  the  temple,  he  will  turn 
hk  head  in  the  same  situation,  until  the  visual  line  of  his  leiV  eye  {LX) 

thp  merWlinn  Ineltnes^  the  Image  turns  with  the  eye  and  is  projected  with  tlie  8ame  lateml 
iiu;lirijiiipEi  ihftt  the  meridiftn  hm  ass u mod. 

Th*!;  fttlie  image  correapJTjda  to  the  pmjyction  of  an  imflge  wliich  the  eye  receiTes  while 
U  is  in  an  incorreet  position*  Hence  it  is  projected  in  iht^  opposite  direction  from  the  in- 
«)lllit3Qii  i>f  the  mt^ridian  of  the  eye  (Fig.  StfU— thnt  is,  in  the  Inveme  direction  of  the 
fi^iilopcal  rolAtion  of  the  eye. 


*>lhtr     rv:>.  :i<;t:i^i  r t  :rr."r,r  :V  tvv  :a  :ht  h^thi.  ho  oai:2<<  it  :o  turn 
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If,  on  the  cuntraiyy  there  is  a  deficient  amount  of  motility  upward  (straMs- 
mus  deorsum  vergens)^  he  will  direct  his  head  upward. 

If  his  eye  has  undergone  a  pathological  rotation  around  its  antero- 


Fio.  66. 
O 


LHagram  illustrating  the  movement  of  the  hend  to  obtain  single  vision  with  the  two  eyes  in  paralysis 
of  the  left  external  rectus  muscle. 

posterior  axis  in  such  a  way  tliat  its  vertical  meridiau  is  inclined  towards 
the  left  (Fig.  5a),  the  patient  will  lean  the  licad  in  the  inverse  direction 
until  the  meridian  of  his  eye,  which  ought  to  be  vertical,  really  becomes 
isO  anew.    (Fig.  5c.) 
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Finally,  if  one  of  the  patient's  eyes  has  undergone  a  pathological  rota- 
tion at  onoe  upward,  inward,  and  around  the  visual  line  to  the  left,  he  will 
direct  his  head  downward  and  outward,  and  will  incline  it  towards  the 
right  side. 

Hence  it  will  be  seen  that  the  corrective  direction  of  the  head  is  opposite 
to  the  direction  and  position  of  the  paralyzed  eye,  and  is  identical  with  the 
projection  of  the  false  image.  The  patient  turns  his  fiioe  towards  the  false 
image  and  inclines  his  head  as  the  latter  is  inclined.  Indeed,  the  false  image 
corresponds  to  the  direction  and  to  the  inclination  which  the  paralyzed 
muscle,  when  normal,  exerts  upon  the  eye ;  and  it  is  to  make  good  the 
lost  action  of  the  muscle  that  the  patient  turns  his  head. 

The  colored  lines  on  the  following  pages  may  claim,  therefore,  a  third 
meaning.    They  not  only  show  the  direction  and  position  assumed  by 
the  eye  under  the  influence  of  the  normal  contraction  of  the  muscle,  ^ 
well  as  those  of  the  false  image  in  the  case  of  paralysis  of  the  muscle,  bu^ 
they  indicate  also  the  direction  aud  corresponding  corrective  position  of  tb^ 
head. 

It  has  been  seen  diat  the  patient  can  put  an  end  to  Uie  diplopia,  brin^^ 
about  the  fusion  of  the  double  images,  and  direct  lx)th  his  eyes  simul--^ 
taneously  upon  the  fixation-object,  by  turning  his  head  in  the  directioi^ 
opposite  to  his  strabismus.    He  ought  to  be  able  to  secure  the  same  re^ 
suit  by  keeping  his  head  still  and  displacing  the  object  in  the  direction  in. 
which  his  eye  is  deviated.    Let  us  consider  Fig.  66.    It  is  necessary  onljr 
to  turn  the  diagram  till  tlie  median  line  3fA  is  directed  forward.  Then  the 
object  0  will  be  at  the  right,  and  will  be  as  readily  fixed  by  the  normal 
right  eye  as  by  the  left  eye,  whose  external  rectus  is  paralyzed.    This  is 
what  really  happens.    The  diplopia  diminishes  in  proportion  as  the  fixa- 
tion-object moves  in  the  direction  of  the  deviation  of  the  eye.    On  the 
contrary,  the  distance  between  the  two  images  increases,  when  the  object 
moves  towards  the  side  of  the  paralyzed  muscle.    The  two  images  separate 
more  and  more  from  each  other ;  the  false  im:ige  seems  to  move  from  the 
object  in  the  direction  of  the  paralyzed  muscle.   In  the  first  case,  the  object 
enters  more  and  more  into  the  domain  of  the  muscles  that  are  acting  nor- 
mally and  are  capable  of  associating  their  action  with  that  of  the  muscles 
of  the  sound  eye.  On  the  contrar}%  in  the  second  case,  the  object  enters  into 
the  sphere  of  action  of  the  paralyzed  muscle,  whose  defect  makes  itself  felt 
increasingly  in  proportion  as  the  object  is  carried  farther  in  that  direction. 

Hence  the  angle,  of  strabismus — ^that  is  to  say,  the  separation  of  the 
visual  lines  of  the  two  eyes — has  nothing  absolute  about  it;  it  may  be- 
come lai/  in  the  direction  of  the  deviation,  while  it  increases  in  the  direc- 
tion of  the  paralyzed  muscle. 

In  order  to  avoid  confusion,  the  term  angle  of  drabumuSy  properly  so 
called,  is  used  to  designate  the  angle  that  is  formed  by  the  lines  of  sight 
when  the  healthy  eye  is  directed  straight  forward  towards  an  infinitely  dis- 
tant object. 


ANOMALIES  OF  THE  MOTOH  APPARATUa  OP  THE  EYK. 


15 


The  domain  within  which  the  lines  of  sight  of  the  two  eyes  may  meet  in 
the  same  point  of  fixation — in  other  words,  the  domain  of  the  jusion  ofth^ 
tm  umg€S — is  more  limited  io  proportion  as  the  paralysis  is  more  nearly 
cim|jete.  This  domain  of  binocular  single  vision  is  separated  from  the 
donain  of  the  double  vision  by  a  fairly  distinct  line  of  demarmtioti  for 
the  pamlyais  of  diSercnt  ocular  museles. 


Fig-  L 


Tbe  curre  In  Fl^.  7  rGpreienta  the  diplopia  of  a  pftClectt  afdkted  with  p>.resli  of  the  Itjl  external 
feem,  hariti^  pi^f^uectl  n  ooiisergcut  aimbinmus  of  14  dt-^^Tees. 

Tht  Etamemk  aloog  the  horizontal  liae  Itidlcmbe,  iti  degrecB,  the  exciiratorts  of  (he  cyex  from  th^ 
ftnhlMUii  whkh  correspoiidi  to  th«  prinkAfy  pocttlon,— tlMt  is  to  fiA>,  looking  FtrAlE^t  &h<^d.  The 
DoaciiJf  on  the  Tertlcal  Un&  Indlc&te  tli«  degmi  of  thi*  BtrabUiQUH  eiiid  of  the  diplopia 

II  vm  bt  m&si  that,  ^hen  the  patient  direeta  hl&  eyes  towards  ttie  right,  at  an  angle  of  ST^,  Oi« 
^^xs^k  dliappe&fs  In  consequence  of  the  fusion  of  the  4oubl«  tmagez.  Oa  the  contraiy,  when  he 
loob  |j»vardi  the  left,  the  diplopia  Incmiecfl.  It  amounts  to  14°  when  be  looks  ftraight  ahead,  and 
to  ifiP  vhea  he  looka  forty  degree!  in  the  dlroctlon  of  the  pa^Uc  muicie. 


Flo,  8, 


He  curve  fn  Fig.  fl  repreienti  the  diplopia  Of  a  patient  having  par^B  of  the  right  exitmal  reetni. 
tti  Hill  dfe,  the  dlplopjft  extends  oyer  ih»  entire  field  of  eicuriion.  At  an  angle  of  -HF  to  the  iefl, 
IMtvd  images  are  stHI  neparated  by  two  degrees;  then  that  of  the  right  eye  dlftappearp,  b4M:^ui« 
«m  hi  del  the  objeet  fwm  that  eye.  At  the  same  ftUglo  to  the  rii^ht,  the  diplopia  aiuoonls  to  86*^, 
ftk  then  the  image  belonging  to  the  ]«n  eye  thiit  disappears  behind  the  noee.  lu  the  primary 
,  the  diplopia^  and,  constiquenUy,  the  sirahismua,  amount  to  15^^, 

The  domain  of  fusion,  tJic  field  of  binocular  fijcaHm  of  the  paralytic 
is*  moreover^  in  no  wise  equal  to  tlie  common  part  of  the  su|>erim posed 
fiddi  of  fixation  of  the  two  eyes.  It  is  much  more  restricted  than  is  tlie 
litter. 

Tims,  Fig.  9a  represents  the  liorizontal  extent  of  the  exctirsiona  of  the 
eye  of  one  of  my  patients  having  parm^  of  ike  exiermd  redusj  with  a 
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convergent  stiabismus  of  8^.  This  field  of  fixation  is  limited  on  the  outer 
side,  where  it  reaches  only  22^,  while  its  nasal  limit  shows  no  alteration, 
measuring  as  mndi  as  48^. 

The  excursions  of  the  right  eve  are  normaL  Thev  go  to  48^  on  both 
sides.    (Fig.  96.) 

In  Fig.  9c  the  two  fields  are  superimposed.  It  is  evident  that  the  zone 
which  is  common  to  them  is  quite  extensive.    It  goes  from  22^  at  the  left 

Fiu.  da.  Fio.  96. 
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to  48^  on  the  right.  But  examination  of  the  binocular  vision  demon- 
strates that  the  fusion  of  the  two  images  commences  only  at  an  angle  of 
33^  to  the  sound  side.  Hence  the  field  of  binocular  fixation  in  the  hori- 
zontal meridian  has  an  extent  of  scarcely  15®,  instead  of  the  70®  which 
are  common  to  the  excursions  of  the  two  eves  in  this  meridian.  In  other 
words,  if  the  two  eyes  command  this  siiace  with  the  excursions  of  their 
lines  of  sight,  they  do  not  command  it  simulianeoudif. 

Still,  this  fact  has  nothing  surprising  about  it.  If,  in  a  case  of  paresis, 
the  sick  eye  can  still  move  to  a  certain  degree  in  the  op|X)site  direction  from 
its  deviation,  this  movement  requires  of  the  enfeebled  muscle,  necessarily,  a 
much  greater  effort  than  if  it  were  normal,  and  more  than  it  does  of  the 
assfx-iated  muscles  of  the  other,  the  healthy  eye.  Hence  we  need  not  be 
astonished  if  the  two  eyes  succeed  only  with  diflSculty  in  associating  their 
movements,  even  in  the  sjjace  which  each,  by  itself,  commands. 

Tho  abnormal  effort  which  the  enfeebled  muscle  is  obliged  to  make 
when  it  tries  to  move  the  eye,  gives  rise  to  still  other  very  important 
Hvmptoms. 

L<'t  iiri  resume  consideration  of  Fig.  o,  which  represents  a  case  of  paral- 
ysis of  the  external  rectus  of  the  left  eye,  and  suppose  that  the  other  eye 
is  excliuk'^l  from  vision,  being  blind  or  covered  by  a  diaphragm.  The 
|)atiriit  wishes  to  fix  the  object  O, — that  is  to  say,  to  give  his  eye,  Z,such  a 
direction  that  the  image  of  0  may  |)e  formed  on  its  fovea  centralis,/.  If 
the  fiaralysis  of  the  alxliieens  be  ci^niplete,  there  is  nothing  left  for  the 
patient  to  do  but  to  turn  his  head  towanls  the  left,  throiigli  an  angle  equal 
to  the  deviation  of  the  eye,  or  to  carr}-  the  object  to  the  right,  until  it  is  on 
the  visual  lin<f  f^. 

But  suppose  there  is  only  paresis,  and  that  the  extenial  rectus  has  re- 
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taiori  enough  cootractility  to  direct  the  eye  towards  the  object.  This  rota- 
tioo,  executed  by  a  paretic  muscle,  necessitates  a  stronger  nervous  imptilee 
m  proportion  as  the  muscle  is  weaker. 

Now,  it  is  by  the  aid  of  the  muscular  sense  that  we  make  our  way  about, 
nuJ  particularly  by  the  aid  of  the  sense  of  (he  fx*Adar  mmcles. 

The  jKitient  affected  with  p<tresis  of  tfie  left  ejeitrnnl  redus  willj  then, 
«i|^oee  the  object  fixed  to  be  so  much  the  more  to  the  lej^  side,  as  he  has 
hmaght  moi^  euergy  into  play  in  order  to  reach  it  with  the  visual  line. 

If,  guided  only  by  the  {mretic  left  eye,  he  hastens  towards  an  open 
door,  he  runs  the  risk  of  a  collision  with  the  left  side  of  the  door-frame. 
Hence  the  very  characteristic  gait  of  mcli  a  patient:  instead  of  going 
might  towaixls  the  point  of  destination,  he  at  first  goes  too  ranch  to  the 
h%  and  it  is  only  later,  on  perceiving  his  error,  that  lie  rectifies  his  0010*66, 
often  betaking  himself  suddenly  to  the  opposite  side,  where  tlie  object 
aeUmlly  is.  For  the  same  reason,  he  pours  water  to  the  left  side  of  the 
^fltig;  instead  of  dipping  his  pen  in  the  inkstand,  he  puts  it  to  the  left 
ide  of  the  stand,  etc. 

This  FALSE  PHOJECTiONj  as  it  is  called,  necessarily  takes  place  always 
in  the  direction  of  the  normal  action  of  the  paretic  muscle,  exactly  like  the 
pmj(^ic»n  of  the  false  retinal  image  which  gives  rise  to  diplopia. 

However,  the  two  phenomena  must  not  be  confounded  with  each  other. 
Tliey  are  not  at  all  identical,  Diphpia  is  produced  even  when  the  eyes 
m  at  rest  in  their  position  of  equilibrium,  and  results,  as  we  have  ex- 
phbed^  from  the  comparist>n  of  the  place  in  tlie  retina  where  the  image  is 
fijrmed  in  the  healthy  eye,  wnth  the  one  where  it  is  produced  in  the  deviated 
rye. 

False  mumilar  projedion  does  not  come  into  play  until  the  moment 
w!i^  an  effort  is  denmnded  of  the  paretic  muscle.  If^  instead  of  direct- 
ing the  deviated  eye  towards  the  fixation-object,  the  patient  displaces  the 
ktter  or  turns  his  head  so  that  its  nnage  is  received  on  the  fovm  cen- 
tralis without  any  effort  of  the  affected  muscle,  he  will  not  lye  deceived  as 
to  the  position  of  tlic  object.  Thus,  the  false  projection  dimhiuhes  in  the 
direction  of  the  devkdion^  while  it  increases  in  the  direction  of  the  pardic 
nmtie. 

Hence  this  pathological  phenomenon  to  which  the  paralyeis  gives  rise 
follows  also  from  the  physiological  action  of  the  mnade.  To  a  person 
one  of  whos€  abductors  is  paralyzed,  the  ambient  world  vnW  seem  displaced 
towards  the  affected  side. — If  it  be  the  internal  rectus  that  is  |Kiretic,  the 
feke  pnijeetion  will  be  towar^ls  the  h^lthy  side, — In  the  same  way,  the 
hand  will  seek  an  object  below  its  iml  position,  and  at  the  temporal  side 
of  where  it  really  is,  when  the  patient  fixes  only  with  au  eye  atfeeted  with 
paresis  of  the  superior  oblique* 

The  false  projection  becomes  especially  manifest,  when  one  asks  the 
patient  to  tap  rapidly  with  his  finger  an  object  located  on  the  side  of  the 
jiaralyjEcd  muscle. 
Vol.  IV ^2 
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In  order  that  this  experiment  may  succeed^  U  ia  iiidispeiisable  to  hide 
from  the  patient  the  hand  with  which  he  ia  to  touch  the  fixation-object. 
Othen^  ise,  the  image  of  the  hand  being  formed  on  the  same  retina  with 
that  of  the  object,  he  will  rectify  the  fal?^  mnscnlar  projection  by  the  m 
correct  retinal  projection.    The  simplest  means  of  suc^x^ding  in  this,  is  to  fl 
place  a  large  piece  of  cardboard  Ix^tween  the  patient'^  net  k  and  the  waU 
on  which  the  fixation-point  has  been  marked.   The  i^tient  is  then  to  direct 
his  index  finger,  under  the  cardboard,  towards  the  place  where  he  supposes 
tlie  point,  fixed  by  his  paretic  eye,  to  be,  m 
Donders  advises  that  the  patient's  eye  be  closed  while  he  points  out  the  ^ 
location  of  the  fixed  object.    It  is  easy  to  convince  one's  self"  that,  under 
these  circumstances,  a  h^lthy  [lerson  will  always  point  correctly,  while 
the  ill  one  will  point  wrong  and  too  far  in  the  direction  of  the  paralyzed  M 
jnnselc*  " 

Let  us  see,  now,  what  the  amtnd  eye  is  doing  while  the  ill  one  is  fixing. 
This  is  easy ;  for,  in  order  to  exclude  the  sound  eye,  we  nee<l  not  cover  it 
entirely,  provided  we  hide  the  fixation-object  from  it.  We  thus  l^m  that 
the,  hmlthy  eye  w  detnated  in  the  direetmi  in  wkkh  the  pareiie  mtmde  turm 
the  affected  etfe. 

For  instance^  in  a  case  of  paresis  of  the  exietifml  reeius  of  the  left  e^e^  the 
right  eye  squints  towards  the  kfi  when  the  left  eye  fixes  alone.    If  the  lefl 
(fixing)  eye  be  the  victim  of  paresis  of  the  miperior  rec^«i#,  the  right  eye  is  m 
directed  tqnmrd  and  to  the  right, — that  is  to  say^  towards  the  side  to  which  ^ 
the  paretic  muscle  would  have  directetl  the  left  eye. 

Finally,  if  the  paretic  muscle  turns  the  eye  around  its  antero-posterior 
axis,  iufdininf/  (he  t^ertieal  ma^idian,  for  instance,  towards  the  nose,  as  does 
the  superior  iiectns,  tlie  sound  eye  will  execute  an  analogous  rotation  (towards  ^ 
the  temple  in  tliis  example)  wlien  the  affectetl  eye  alone  is  fixing*  ■ 

The  deviation  which  the  healthy  eye  undei^goes,  while  the  jmretic  eye  is 
fixing,  is  ddled  secx>ndary  deviation.   It  may  be  considered  as  the  effect  m 
uf  the  pai^tic  muscle  acting  upon  the  healthy  eye.  V 

la  order  to  represent  the  direction  and  inclination  assumed  by  the 
henlthy  eye  while  the  ill  eye  is  fixing,  one  need  only  consider  the  red 
Iiiic8  of  our  special  part  (pages  22-28),  but  intercliaiiging  the  letters.  For 
itit^tance,  io  case  of  iiaresis  of  the  left  eye,  tbe  letter  R  will  be  substituted 
tor  urn  I  the  red  line  will  represent  the  seoondaiy  deviation  of  the  right 
eye  wliile  the  aflTec-ted  left  eye  fixes.  This  is,  therefore,  a  fourtli  signifieotion 
which  ihc  am>m|ianving  diagrams  may  claim*^ 

Tito  stH^iiidary  deviation  is  es|>eciaUy  striking  when,  the  fixation-object 
ilKj  ihv  |Hitiefit'ti  html  !>eing  immobile,  each  eye  is  successively  covered  and 
iliKv\^^ml,    Tlie  deviation  tlien  Dianifests  itself  not  only  directly  to  the 


^        dt|^pl^  rMtuUing  fnmi  the  seeondary  deriiai^n  u  directly  dedueibk  ttom  \] 
0i  ^htt  mhuml  eye.    The  coire^poiiditig  to  it  i«,  in  &U  points,  tLe  invocie  t 
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Tkwj  but  also  hy  the  correcting  movetneni  that  the  eye  is  forced  to  make  in 
uider  to  direct  it^lf  towaitls  the  fisiitioii'object. 

On  making  this  experiracnt  carefully,  one  sees  a  phcnomeaou  which 
m  one  of  the  most  important  for  the  diagnosis  of  paralysis  of  the  ocular 
iniisdes*  It  is  that  the  stcmidary  demalion  (of  the  healthy  eye)  ia  always 
mm  m^mmm  ihan  the  prtrmwy  demu4ion  (of  the  paretic  eye)* 

Am  mtcUigent  patient  readily  pcra^ives  tliat,  when  he  fixes  with  the 
sflkted  eye,  the  diplopia  and  apparent  inclination  are  conj^idembly  stronger 
tkn  when  he  fixes  with  tlie  healthy  eye. 

This  phenomenon  is  explicable  as  follows,  '  The  movements  of  the 
qra  are  aesoeiated ;  one  of  them  mnnot  be  moved  unleea  the  otlier  is.  If 
m  of  them  goes  from  right  to  left,  for  instaneej  the  other  follows  it,  so 
tkt  the  internal  rectus  muscle  of  the  right  eye  may  be  considered  the 
associate  of  tlie  external  rectus  of  the  left  eye*  Under  normal  conditions, 
thereforej  tlje  two  always  receive  the  same  nervous  impulse. 

Now,  if,  in  conserpience  uf  paresis,  the  left  external  rectus  claims  ft 
stnmger  nervons  impulse  than  usual,  in  order  to  direct  itself  towards  the 
object  fixed,  the  intact  internal  rectus  of  the  other  eye  will  respond  to 
tlus  suqilus  of  stimulation  by  a  surplus  of  rotation,  which  it  will  com- 
mtmicate  to  the  eye  to  which  it  is  attaclied.  The  right  eye  will  be  turned 
inwaid  more  than  the  left  one  isi  when  the  right  eye  fixes.  Indeetlj  the 
left  eje  squints  only  because  it  abandons  itself  to  the  preponderance  ^vhich 
tke  internal  pectus  assumes  over  tlic  enfeebled  externns,  but  not  in  conse- 
qoenee  of  an  active  contraction  of  the  former. 

The  same  is  true  in  the  case  of  the  su|wrior  rectus*  If  that  of  the  left 
imralyzeci,  and  we  oblige  the  patient  to  use  that  eye  alone  for  vision, 
kewill  bring  into  play  more  than  normal  innervation,  in  order  to  direct 
the  eve  in  the  sense  of  the  paretic  muscle — ^that  is  to  say,  upward  and 
teTmitls  tlic  nose — and  to  counterbalance  the  effect  of  its  antagonists.  The 
aoie  eflTorl  wdl  turn  the  healthy  eye  upwaixl  and  slightly  outwaixl,  more 
than  it  does  tlie  affected  eye :  so  that  the  difference  in  height  as  well  as  the 
diirergence  will  be  much  more  marked  during  the  fixation  of  the  affected 
eye  than  during  that  of  the  healthy  eye.  The  same  thing  occurs  in  the 
of  rotation  ari>und  the  antero-pa^terior  axis.  Tlie  effort  whieli  the 
-^Tcjtfd  eye  makef^  to  restore  its  vertical  meridian  leaning  towaitls  the 
fconple,  will  impose  upon  the  sound  eye  a  ranch  more  marked  inclination 
toflranU  the  temple  on  its  side, 

Tlie  case  is  not  rare  wherein  one  is  uncertain  not  only  as  to  which  of  the 
eye§isthe  affecte<l  one,  where  there  is  |iaresisof  an  abductor  or  an  adductor^ 
but  al^  as  to  which  of  the  levators  or  depressors  is  paretic,  and  to  which 
€ye  it  belongs.  It  even  happens  that,  the  visual  value  of  the  two  eyes 
bring  very  different,  it  is  the  better  of  tlie  two  which  is  the  victim  of 
mii^pttkr  paresis.  In  such  a  cafje,  the  patient  <x)ntinnes  to  use  that  eye  for 
fiiation,  and  the  other  deviates.  One  is  then  the  more  tempted  to  consider 
tlie  ktter  as  the  paralytic  eye  as  its  deviation  is  more  marked.    More  than 
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once  patients  have  come  who  have,  for  .months,  had  electricity  applied  to 
the  healthy  eye  instead  of  to  the  affected  one. 

The  examination  of  the  field  of  fixation  and  the  study  of  diplopia,  but 
especially  that  of  the  secondary  deviation,  will  guard  us  against  such  an 
error. 

Moreover,  we  shall  become  acquainted  with  a  form  of  strabismus  wherein 
the  deviation  is  sensibly  the  same  for  both  eyes.  The  secondary  deviation 
will  help  us  to  distinguish  the  two  kinds  of  strabismus  one  from  the  other. 
Hence  it  constitutes,  from  more  than  one  point  of  view,  a  most  precious 
means  of  diagnosis. 

We  have  demonstrated '  that  the  difference  between  the  secondary  and 
primary  deviations  is  equal  to  the  angular  value  of  the  false  projection. 

If,  for  instance,  the  patient  has  convergent  strabismus  amounting  to  8®, 
in  consequence  of  paresis  of  the  left  external  rectus,  and  if,  when  fixing 
with  the  affected  eye,  there  is  present  a  secondary  deviation  of  12°,  he 
will  suppose  the  fixation-object  to  be  12°  —  8°  =  4°  to  the  left  of  its  real 
location. 

There  is  nothing  surprising  about  this  fact :  both  phenomena  are  due 
to  the  same  cause.  Each  is  the  expression  of  the  surplus  of  innervation 
required  by  the  paretic  muscle.  This  excess  of  ner\'ous  impulse  provokes 
an  excess  of  deviation  of  the  sound  eye,  whilst  it  manifests  itself,  on  the 
affected  eye,  as  an  error  of  orientation,  as  false  projection. 

R^SUM^   OF  THE  GENERAL  SYMPTOMATOLOGY  OF  PARALYSIS  OF  THE 

OCULAR  MUSCLES. 

We  have  become  acquainted  with  a  series  of  phenomena  to  which  paresis 
of  an  ocular  muscle  gives  rise,  and  we  have  seen  that  they  may  all  be  reduced 
to  the  action  of  that  muscle  upon  the  eyeball  in  normal  circumstances. 
These  phenomena  are  produced  either  in  tlie  same  direction  in  which  the 
muscle  turns  the  eye,  or  in  the  opposite  direction. 

Let  us  arrange  these  phenomena  in  two  columns,  and  we  shall  have  our 
symptomatology  reduced  to  its  simplest  expression. 

There  are  produced — 


In  the  sense  of  the  physiologie<U  action  of 

the  muscle : 
(Red  lines  of  special  part ) 
1.  The  defect  of  tht  excurnon^ — limitation 

of  the  field  of  fixation. 
8.  The  false  imnge^ — increase  of  diplopia. 
6.  The  direction  of  the  face. 

6.  The  false  projection. 

7.  The  secondary  deviation  of  the  sound  eye. 


In  the  opposite  sense  from  the  physiological 
action  of  the  muscle : 

2.  The  deviation  of  the  tt/f, — the  strabis- 
mus. 

4.  The  diminution  of  the  diplopia^ — the 
fusion. 


1  Landolt,  Archives  d'ophthalmologie,  Mai,  1893. 
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SPECIAL  PART:  SYMPTOMS  OF  PARALYSIS  OF  THE 
MOTOR  MUSCLES  OF  THE  EYE, 
When  we  bear  io  mind  the  anaU>niy  imd  physiology  of  an  octilar  muscle, 
notbing  is  easier  than  to  find,  by  the  help  of  tlie  rules  that  we  have  just 
laid  down^  the  phenoroeua  to  which  its  paresis  must  give  rise.  We  shall, 
therefore,  for  eau-h  of  the  rniiseles  pi-efhi-e  the  symptomatology  by  a  brief 
anatomical  *  and  phys*iological  remtme. 

EXTERNAL  RECTUS. 

The  ejirrnn!  redm  takes  its  origin  at  the  optic  foramen,  is  directed 
forward  and  out%vard,  and  is  inserted  7  millimetres  from  the  temporal 
margin  of  the  cornea,    (Fig,  10  and  Fig.  17,  EE*)    The  muscular  plane  is 

Fio,  10- 


M,  ototJb  of  motlnn:  AA^  ftnt^nvpostcrfor  RR.  axla  of  mtalion  of  superior  und  itifertor 

«it^  fibnDi&g  fts  nmglo  of  53^  with  A  A  ]  OO^  of  rota  lion  of  mperi^jt  tkXid  Inrcrfor  obliqur  tmimliaa, 
tamijag  »n  Angle  of  S8^  with  AA  (tlie  red  lincf,  perpeiidicular  to  the  axis  of  rotiiUou,  liidlc&ti^  the 
donapoindllDg  mutevtur  pkmev):  p,  pulley  iftrcK'lilea}  of  Huperlor  oblique  muscle.  The  rectus  &uperic»r 
of  th«  rigttt  e]rt  hai  be«ti  removed.  The  tusertton  of  the  infer!or  oblique  is  rarcly  visible  horn  abore; 
tt  M  Ik  mcH  better  l^om  lb«  iem  poral  sId  e  ( Fig,  17).   Ch.  ch  lAsma. — K  LmidiM  deL 

horizontal,  tlie  axis  of  rotation  vertical ;  hence  the  external  rertiia  turns  the 
ooruea  strictly  towards  the  temple,  without  producing  any  inclination  of  the 
vertical  meridian. 

Pareeis  of  the  External  Rectus, — The  excursion  of  the  eye  is  limited 
towanls  the  temple, — that  is  to  say,  towards  the  side  of  the  affected  eye. 

1  Fuch^s  Arehiv  fur  Dphthalmologie,  xii.,  4,  S.  1  ei 
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The  eye  is  deviated  towards  the  healthy  aidej — mnmrgeid  drabmtim. 
The  felae  im^ge  is  on  the  same  side  with  the  afTected  eve  {homoni^mum 
diphpia)^  is  parallel  to  tliat  of  the  other  eye,  and  on  the  same  level  wHh  it. 
The  diplopia  iiicrmses  towards  the  side  of  the  affected  eye^  and  dimin- 
ishes at  the  side  of  the  healthy  eye< 

The  false  projectioQ  takes  place  towai-ds  the  affected  side. 

The  face  ia  directed  towards  the  side  of  the  affected  eye. 

The  secondary'  deviation  of  tlie  healthy  eye  is  t^j wards  the  affecttd  side 


Fig. llfl* 


Flo.  116. 


t  \ 


I  \ 


RdAtiTe  pasmon  of  tbe  doQble  Inmges  In  pof^y- 
•li  of  ihe  eternal  redut  of  ttie  ttfi  eye. 


R€l4tlve  posltloii  of  the  doable  tmagra  la  fNinnd^ 
«ls  of  the  «£m*ai  rtdu^  of  the  rigM  ejrc. 


FiQ.  12. 


{convergent  strabismus),  and  the  diplopia  is  still  homonymous,  only  more 
pronounced  than  when  the  healthy  eye  fixes.  ^ 

We  give  in  Fig,  12  the  field  of  fix- 
atiou  of  a  case  wherein  jjai'esis  of  the 
external  rectus  has  brought  about  con- 
vergent strabismus  of 

When  an  eye  affectetl  by  paresis  of 
its  external  v^tii^  reaches  the  temporal 
limit  of  its  field  of  excursion,  one  often 
sees  it  oscillate  upward  and  downward 
bv  virtue  of  the  contractioQ  of  the 
obliqut  which  are  trying  to  supply  the 
insufficient  alxiucent  action  of  the  para- 
Ivzed  muscle. 


Fl«ld  of  ai*tion  of  <i  itji  eye  nffet'lcd  w  liu 
parem  of  tbe  exiemai  rtefUM.  {The  dotted  hue 
oorraipondi  to  the  normal  tleld  of  nxntlon  j 


INTERNAL  RECTUS, 

The  hUemat  rectus  originates  at  the 
optic  foramen,  and  h  directed  forward 
and  towatnltf  the  mndian  plane,  to  he  inserted  5.5  millimetreff  from  the  inner 
ooraeal  margin.  (Fig,  10.)  The  muscular  plane  is  horizontal,  and  its  axis 
of  rotation  vertical.  Hence  the  internal  rectus  turns  the  oornea  directly 
towaitls  the  nose  witlitnit  incl  i nn tiou  of  the  vertical  meridian.  The  external 
aud  internal  rwti  are  anta^uniht^.. 

Parasia  of  t^e  Internal  Reotus.— Tlie  excursion  of  the  affected  eye 
18  Iimit£*d  on  the  side  of  the  liealthy  eye. 

The  eye  is  deviated  towards  the  temple, — divergent  drabismim. 


1880  J,  p.  605. 
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The  false  image  appc'ars  on  tlic  side  of  the  healthy  eye  ;  it  is  f>arallel 
witli  that  of  the  other  eye  and  an  the  same  level, — ^^imple  eros^ed  diplopia. 
The  diplopia  increases  towards  the  side  of  the  soimd  eye^  and  dimiDmhes  on 
the  side  of  tlie  affi»ct*Hl  eye. 

The  faoe  is  direettd  to  the  side  of  the  sound  eye,^ 

The  false  projection  k  towards  the  healthy  side. 

The  seoondary  deviation  is  towaixla  the  healthy  side  (divergent  strabls- 


Fio.  ISa. 


Fro. 


Sdulre  podlkftj  of  the  titrable  ima^  in  p<mi2ih 
Ki  «r  the  iaUfiml  rettm  of  the  ^  eye. 


EeUtlre  podtJoi]  of  tbe  trouble  imtg^  In  p^nUtf- 
fit  tif  the  inimai  r^iu$  of  the  Hghl  eye. 


Fig.  14. 


EDUi);.  hence  the  diplopia  is  still  crossed,  only  more  pronounced  when  the 
mmi  eye  fixt*s. 

SUPERIOR  RECTUS. 

The  mperior  redm  originates  at  the  optic  foramen.    (Fig.  10.)    It  is 
dinrted  forwartlj  upwartl,  and  slightly  outward,  to  be  instsrti'tl  7  J  milli- 
riK'tn-s  from  the  iip}jer  wrneal  margin. 
—The  mnscnlar  jilaoe  is  vertical,  but 
(firm  an  angle  of  27°,  opening  out- 
mn\f  witli  the  median  plane,  {AA^ 
Fig,  10.)    Its  axis  of  rotation 
Fig.  10)  is  sensibly  in  the  horizontal 
fJane,  and  forms  with  the  ant£To-|Mi&* 
terior  axis  an  angle  of  63°,  its  raKliau 
utieniity  directed  fonvartl, — The  su- 
perior m*tus  directs?  tlic  eye  npwni'd 
aotl  inwanl,  and  inclines  the  vertical 
meridian  towards  the  nose. 

Paraeie  of  the  Superior  Bectus. 
— Ex(-iirsiun  def<:H't  upward  and  to- 
wartb  the  healthy  side,    (Fig.  14.) 

Deviation  of  tlie  eye  downward 
iml  t*>wards  the  affected  side.    Strabimim  deormm  perqms^  and  slightly 


Fiifliion-fleld  of  *      eye  Aflteted  with  parttit 

of  xh^  t€C(m  ivpcriof. 


Mt  M  Id  1)0  nfilicptl  lh»X  a  patient  whtjso  fwce  iei  ttirned  towani*  the  left  may  be  nf- 
Med  wHh  p«imlysb  of  t-iiber  the  left  extt?rnal  or  the  Hpbt  mt^?rnal  rectus.  Itide<?d,  thpse 
tm*  mu»cl**»  tuni  tJie  t<i  the  left  Henre  their  pjiriilysis  ueces&itates  the  same  fcini- 
pe^«^^rr  rotfltinii  of  ihv  ht'iid.  But  lliii  difierentifl.i  <]ifl!rn<i«is  in  gucli  a  case  preeenta  no 
4*fic«Jr  •:imlysi§  of  the  extemm  produces  oonvergeiit  iind  thi*t  of  the  intamiift 
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Tbe  vertical  meridian  is  inclined  towards  the  temple. 

Vertiodl  aiul  Slightly  Crossed  Diplopia. — ^The  image  of  the  diseased  eye 
is  hu/luT  than  that  belonging  to  its  fellow-eye,  and  slightly  incKned  iowards 
the  (Figs.  15a  and  166.) 


Fio.  15a.  FiQ.  156. 


t  I 

Rel«ttT«  iHMition  of  th«  double  Relative  position  of  the  doable 

lm«|pn  in  paraly$U  of  the  rectus  tupf  Images  in  paralptiM  of  the  reehu  ntpe- 

nV»r  of  the     eye.  rior  of  the  rij/ht  eye. 

The  difemuY  iii  height  btiwren  the  two  images  increa^ses  when  the  patient 
Kn^ks  ii;>ir<in/,  and  alsi>  when  he  looks  toicards  the  diseased  side.  In  this 
cajk\  tho  lino  of  sight  takos  the  .same  dinx*tion  as  the  rectus  superior  muscle 
^or,  what  amounts  to  the  same  thing,  is  directed  perpendicularly  to  the  axis 
of  n>tatiiui  of  this  musi^K').  Tho  latter  then  becomes  a  pure  levator,  and 
tho  doftxi  in  oUn-ation  of  tho  oyo,  resulting  from  its  paralysis,  makes  itself 
s^*  nmoh  tho  moiv  folt* 

Tho  inolination  of  tho  vortiitil  moridian  and  tliat  of  the  false  image 
dimiuisli  at  tho  same  tinu\ 

Tho  invors^*  laki^  plaiv  when  tho  {lationt  looks  towards  the  healthy 
sido.  In  this  i»ast\  tho  lim^  of  sight  of  tho  diseased  eye  approaches  the  axis 
^*f  notation  of  tho  musi^lo.  ami  tho  latter,  instwid  of  raising  the  cornea,  rather 
tunwi  it  arvHUh)  tho  lino  of  sight •  Homv.  when  the  musi*le  is  paralyied, 
tho  at^iou  of  its  autagvnusts  makt>s  its^Jf  folt  not  so  muit  in  depreanng  the 
ow  as  bv  :i  j>aihoKxgiK^I  rvnation  arvniiHi  tho  visual  lino. 

iV«T5*j\|xuutly  I  ho  i-j^WvM.Y  in  height  of  tho  two  images  diminishes  when 
tho  |vitu  ut  Uv^ks  Towaivls  tho  side  of  tho  c^j^.  while  the  it^ination 

of  iho  t^ils.,^  ilua4^^  «':.->\r.^  at  tho  samo  tinu\ 

l::o  ?\  rjvx:;  .fuv/;  *,:  ,:V/*i'iics.Vic  still  nion*  when  the  patient  looks 

I       '  :a  :>  d:r\vu\l  :          jitnl  tlu^n^  is  a  IoihIoik v  to  r#wAW  the  head 

t^>^^:x:^\s  ilw  .Av-  ^.^^j^.  obviate  the  iodinatkm 
of  tho  SiU- 

"r^.-     * .  • 

1:^^'  s^'A        V,  .j^.  W,:hv  ov  :s  ^r4L^:-:  ami  iottards  the 
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h^thj  side,  with  hmporal  meVmathn  of  the  %'erticiil  inoridmn,  Henee 
tbene  is,  in  this  case,  a  difference  in  the  height  of  the  two  images;  that 
bdongiug  to  the  healthy  eye  Iwiiig  the  lower,  on  the  opput^ite  side  (crossed 
diplopia),  and  inclined  towards  the  side  of  the  diseased  eye, 

INFERIOR  RECTUS. 

The  infrnor  r&im  takes  its  origin  at  the  optic  foramen*  (Fig.  10.) 
It  is  directed  forward,  downward,  and  slightly  ontwanl,  to  be  inserted  (5,5 
millimetres  from  the  border  of  the  etimea,  obliquely,  its  na^l  extremity 
Win^  more  atli^anced  than  its  tcmporab  The*  must*u!ar  plane^  as  well  as 
tb  axis  of  rotation  {Rli,  Fig.  10),  is  sensibly  the  sjune  as  for  the  fiui>erior 

The  inferior  rectus  turns  the  cornea  domiwrn^d  and  inward,  and  inclines 
tlie  vertical  meridian  towards  the  (emple, 

Paraaia  of  the  Inferior  Kecl^s. — ^Defective  motility  downward  and 
towards  the  healthy  side. 

Eve  deviated  upwarf  and  towards  the  diseased  side.  Sirabismm  sur- 
turn  wrgats^  and  slightly  dwerf/mt  The  vertical  meridian  is  inclined  to- 
w^s  the  nmt. 

Tlie  Jake  image  is  the  hwei\  is  on  the  side  of  the  mund  eye  {veriioal 
aW  i^igklti  cro»«ed  dipiopiajy  and  its  upper  end  tends  totmrdjs  [he  temple. 
(Figs.l6a  and  166.) 

Fig.  16a.  Fiq.  166. 

\  / 

R«iatlTe  postifati  of  Uie  doubli  E«Uci?e  poiaiou  ot  the  double 

ifet  In  paraliftii  of  the  ii^feiw  imagoi  in  /Nira^$rJii«  of  the  iiyferiar 

tmmttt^l^  eye.  tedm  of  the  right  eye. 


The  difierenoe  in  height  tM?tween  the  twi>  images  Inaremeg  when  the 
pRtient  looks  dotmimtrd^  especially  when  the  aflected  eye  is  directed  towards 
the  dtmis^  side,  l>ecause  then  the  inferior  rectus  becomes  a  pure  depressor 
iml  loee«  its  action  as  a  rotator  around  the  line  of  sight*  This  is  why  the 
intUixation  of  tlie  meridian  and^  consequentlvj  that  of  the  false  image  de- 
mm  ID  this  case. 

On  the  etmtrary,  the  inciinaiim  of  the  image  irm-eases  and  the  veiik€d 
diminiishts  when  the  eye  is  carried  iomud^  the  healthy  side^  because, 
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on  directiiig  itself  perpendicularly  to  the  muscle  implicated^  the  eve  under- 
goes only  rotation  around  its  visual  line,  which  then  coincides  with  the  axis 
of  rotation  of  the  muscle. 

The  vertical  diplopia  diminishes  when  the  patient  looks  upward  and 
towards  the  healthy  side. — The  indiiudion  of  the  image  diminidies  when  the 
patient  looks  towards  the  ejected  side. 

The  face  is  directed  doumward  and  towards  the  healthy  sidey  and  slightly 
inclined  over  the  shoulder  of  the  diseased  side. 

Secondary  deviation  of  the  sound  eye :  doiituward  and  to  the  healthy  side ; 
its  vertical  meridian  leans  towards  the  nose :  hence  the  image  which  cor- 
responds, under  such  conditions,  to  the  healthy  eye  is  the  higher,  on  the 
opposite  side  (crossed  diplopia),  and  is  inclined  towards  the  temple. 

INFERIOR  OBLIQUE. 

The  inferior  oblique  takes  its  origin  from  the  anterior  and  inner  part 
of  the  floor  of  the  orbit,  at  the  margin  of  the  naso-lacrymal  canal,  and  is 
directed  backward  and  outward,  around  the  eyeball, 
Fio.  17.  to  be  inserted  on  its  posterior,  external  portion,  just 

under  the  horizontal  meridian.  We  have  indicated 
this  insertion,  in  Fig.  10,  by  a  little  red  mark  ;  in 
reality  it  is  not  quite  visible  from  above.  It  presents 
itself  wholly  on  the  temporal  side.    (Fig.  17.) 

The  muscular  plane  is  vertical  and  forms  an  angle 
of  about  51^  witli  the  median  plane.    The  axis  of 
Right  eye  seen  fh>m   rotation  (00,  Fig.  10)  is  seusibly  in  the  horizontal 
ofSnl'^S^rt^^   Pla°^>  forming  with  the  antero-posterior  axis  an  angle 
of  rectus  externus:  01.    of  39°,  Opening  outw^rd. 

insertion  of  obliquus  in*  mi     •   /•    •        i  i*  .  i  j 

ferior.  The  inferior  oblique  directs  the  cornea  upward  and 

outward  and  inclines  the  vertical  meridian  outward. 

Paresis  of  the  Inferior  Oblique. — The  excursions  of  the  eye  are  limited 
upward  and  to  the  aflected  side. 

The  eye  is  deflected  downtrard  and  towards  the  healthy  side.  StrcAimnus 
deorsum  rergais^  and  slightly  convergent. 

The  vertical  meridian  is  inclined  towards  the  nose. 

The  false  image  is  the  higher,  and  at  the  side  of  the  diseased  eye.  Ver- 
tical and  slightly  homonymous  diplopia.  The  upper  end  of  the  image  leans 
towards  the  tetnple.    (Fig.  18.) 

The  difference  in  height  increases  when  the  patient  looks  upward,  and 
also  when  he  looks  towanls  the  hetilthy  side,  because,  in  this  case,  the  line 
of  sight  approaches  the  muscular  plane  and  teods  to  place  itself  perpen- 
dicularly to  its  axis  of  rotation.  The  inferior  oblique  thus  becomes  a  pure 
levator,  and  the  defect  in  the  elevation  of  the  eye,  as  well  as  the  diflerence 
in  height  between  the  double  images  resulting  from  its  paralysis,  becomes 
most  marked. 

On  the  contrary,  the  inclination  of  the  meridian  and,  consequently,  that 
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of  the  false  image  are  more  accentuated  when  the  gaze  is  Unoards  the  ill  side  ; 
for,  if  the  line  of  sight  coincides  with  the  axis  of  rotation  of  the  oblique 
muscle,  the  latter  turns  the  eye  only  around  this  line  of  sight,  instead  of 
derating  or  lowering  it. 

Fio.  18a. 

\ 
f 

FoiUton  of  the  double  imiges  in  paraiytis  of  Position  uf  the  double  images  in  paralysit  of 
the  inferior  obiique  of  the  U^ft  eye.  the  ir\ferior  oblique  of  the  right  eye. 

Diplopia  dimimahes  when  the  gaze  is  dovmward  and  towards  the  well 
Me. 

The  face  is  directed  upward  and  towards  the  diseased  side,  and  the  head 
indim  over  the  shoulder  of  the  affected  side. 

The  false  projection  is  upward  and  towards  the  affected  side. 

The  secondary  deviation  of  the  sound  eye  is  upward  and  towards  the 
diseased  side  {strabismus  sursum  vergens,  and  convergent),  with  inclination 
of  the  vertical  meridian  towards  the  ill  side. 

Hence  the  corresponding  diplopia  is  vortical  and  homonymous. 

The  image  of  the  eye  which  does  not  fix  (the  healthy  one)  is  the  lower, 
and  inclined  towards  the  temple. 

SUPERIOR  OBLIQUE. 

In  order  thoroughly  to  understand  the  phenomena  to  which  jmralysis 
of  the  superior  oblique  gives  rise,  the  pulley  in  the  fossa  trochlearis — that 
is  to  say,  on  the  nasal  side  of  the  edge  of  the  orbit,  in  front  of  and  alx)ve 
the  eye — must  be  regaixled  as  its  origin.  From  there,  the  muscle  is  directed 
obliquely  backward  and  outward,  and  is  inserted  at  the  outer  posterior  and 
upl)er  part  of  the  eyeball,  about  as  far  to  the  rear  of  the  equator  as  the 
insertion  of  the  rectus  superior  is  in  front  of  it.    (Fig.  10.) 

Its  muscular  plane  and  its  axis  of  rotation  {00)  are  virtually  the  same 
as  those  of  the  inferior  oblique.  The  supei'ior  oblique  directs  the  cornea 
downward  and  outward,  anfl  exerts  upon  the  vertical  meridian  an  inc/ina- 
Hon  towards  the  nose. 

Paresis  of  the  Superior  Oblique. — The  excursion  in  restricted  behw 
and  towards  the  affected  side.    (Fig.  19.) 

The  eye  is  deviated  upward  and  towards  the  healthy  side  {strabismus 


Fig.  m. 
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Fio. 


mrmm  vergenSy  and  slightly  convergentjy  and  the  vertical  meridian  is  mdioec 
towards  the  temple. 

The /o&c  itnage  is  below  the  real  one  and  to  the  side  of  the  ill  eye  {ver 

tical  and  homonymous  diplopia).  It  if 
moreover,  inclined  towards  the  heaUh 
side.    (Fig.  20.) 

The  difference  in  height  increasi 
when  the  patient  looks  doumward,  esp( 
cially  when  the  eye  is  directed  Untan 
the  healthy  side. 

The  obliquity  increases  when  il 
gaze  is  towards  the  disea^sed  side,  f( 
the  reasons  given  when  we  were  di 
cussing  paralysis  of  the  inferior  ol 
lique. 

Hence  the  difference  in  height  an 
the  obliquity  increase  and  decrease  i 
inverse  proportion. 

Vertical  diplopia  increases  in  pr 
portion  as  the  patient  looks  dowmcard  as  well  as  towards  the  healthy  sid 
Obliquity  increases  when  the  patient  looks  towards  the  diseased  side. 


Fixation^M  of  a  ey«  affected  with 
partm  of  the  mperior  Mkpte.  (Landolt,  Arch. 
d'OphL,  18S1.  p.  ew.) 


Fio.  20*1. 


Fio.  206. 


/ 


I 


PMstxtti  Of  ih*  double  tmapM  in  iHim/yM*  of  the 
mqperw         of  the  icA  eye. 


Position  of  the  double  ima^  iu  panUygU  of  t 
tmperior  obiique  of  the  rigid  eye. 


The  nihc  pirtjrHion  is  downward  and  towards  the  diseased  side. 

Smmfarv  Atw/iow, — When  the  diseased  eye  is  fixing,  the  healthy  e 
deviates  downwanl  antl  towanls  the  affecttHl  side :  its  vertical  meridian  lea 
towels  the  temple.  Hoiuv  the  imajri^  belonging  to  it  is  above  and  on  t 
same  siile  ^homonvmoiis  diph^pia")  ami  inclined  to  the  affecteil  side. 

Psaresis  of  the  Third  Pair,  or  Ck>nmion  Motor  Oculi. — Among  t 
muscle?  wht:«se  paralvtio  (phenomena  wo  have  just  been  studying,  there  a 
c-nly  twii — the  firsst  {fjitnuil  reciuA  and  the  last  {superior  oblique) — ^th 
are  innervate^l  by  a  special  oninial  norvo  ;  the  loruier  by  the  sixth  pair  (a 
ducens)  and  the  laner  by  the/oinyA  jviir  ^pathetiousV    The  other  muse) 
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—the  intemalj  the  superior  and  inferior  recti,  and  the  inferior  oblique — are 
all  animated  by  the  third  pair,  the  common  motor  oculi.  That  explains 
why  isolated  paralysis  of  the  external  rectus,  as  well  as  of  the  superior 
oblique,  is  not  rare,  while  the  other  ocular  muscles  are  almost  always 
affected  conjointly,  at  least  to  a  certain  degree. 

Therefore  paresis  of  the  common  motor  oculi  will  be  characterized  by  a 
considerable  limitation  of  the  fixation-field.  (Figs.  21  and  22.)  Excur- 
sion towards  the  healihy  side,  upvard,  and  downward  will  be  noticeably 
reskided. 


Fig.  21.  Fio.  22. 


FizitioQ-field  of  a  right  eje  having  paresis  of  Fixation-field  of  a  right  eye  having  paraU 

the  common  motor  oculi,  of  the  common  motor  oculi  more  advanced  than 

that  of  Fig.  21. 


The  eye,  whose  external  rectus  and  suj>erior  oblique  act  almost  without 
antagonists,  deviates  towards  the  diseased  aide  {divergent  strabisnms),  and 
often  somewhat  downward,  by  virtue  of  the  action  of  the  su[)erior  oblique. 
The  latter  symptom  is  not  always  manifest,  however,  because  of  the  ab- 
duction due  to  the  external  rectus,  which  interferes  with  the  lowering  action 
of  the  superior  oblique. 

The  nasal  inclination  of  the  vertical  meridian,  produced  by  the  superior 
oMique,  is,  on  the  contrarj',  rather  marked,  and  becomes  esi)ecially  so  when 
the  patient  looks  downward,  because  then  all  the  euergy  brouglit  into  play 
hears  on  this  single  remaining  depressor. 

The  image  belonging  to  the  paralytic  eye  is  on  the  opposite  side  (crossed 
diplopia),  is  generally  somewhat  higher  and  inclined  tovards  the  tanple, — 
that  is  to  say,  towards  the  image  belonging  to  tlie  sound  eye. 

The  horizontal  separation  of  tlie  two  images  increases  when  gazing 
tomrds  the  henlthy  side, 

A  difference  in  height  is  Jidded  to  tliis  and  increases  as  soon  as  the 
patient  looks  upward  or  downward.  In  both  cases,  the  false  image  scH?ms 
to  flee  l^efore  the  true  one,  so  that  it  is  tlic  higher  when  the  patient  looks 
upward,  and  the  lotcer  when  he  looks  downward. 

The  obliquity  of  the  image  increases  especially  wlien  the  patient  looks  to- 
wards the  affected  side.   The  horizontal  diplopia  diminishes  at  the  same  time. 
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Fio.  19. 


mrmm  vergena,  and  slightly  convergerU),  and  the  vertical  meridian  is  inclined 
towards  the  temple. 

The  false  image  is  below  tlie  real  one  and  to  the  side  of  the  ill  eye  (t?cr- 

tical  and  homonymous  diplopia).  It  is, 
moreover,  iiudhied  towards  the  healthy 
side,    (Fig.  20.) 

The  difference  in  height  increases 
when  the  patient  looks  dovmward,  espe- 
cially when  the  eye  is  directed  towards 
the  healthy  side. 

The  obliquity  increases  when  the 
gaze  is  towards  the  diseased  side,  for 
the  reasons  given  when  we  were  dis- 
cussing paralysis  of  the  inferior  ob- 
lique. 

Hence  the  difference  in  height  and 
the  obliquity  increase  and  decrease  in 
inverse  proportion. 

Vertical  diplopia  increases  in  pro- 
portion as  the  patient  looks  dotcnward  as  well  as  towards  the  healthy  side.  ^ 
Obliquity  increases  when  the  patient  loolcs  towards  the  diseased  side. 


Fixation-field  of  a  right  eye  affected  with 
paresis  of  tho  superior  obliqM.  (Landolt,  Arch. 
d'Opht,  1881,  p.  606.) 


FlO.  20a. 


Fio.  206. 


/ 


Position  of  the  double  images  in  paralysis  of  the 
superior  oblique  of  the  l^  eye. 


Position  of  the  double  images  in  paralysis  of  the 
superior  oblique  of  the  right  eye. 


The  false  projection  is  downward  and  towards  the  diseased  side. 

Secondary  Deviation. — When  the  diseased  eye  is  fixing,  the  healthy  eye 
deviates  downward  and  towards  the  affected  side ;  its  vertical  meridian  leans 
towards  the  temple.  Hence  the  image  belonging  to  it  is  above  and  on  the 
same  side  (homonymous  diplopia)  and  inclined  to  the  affected  side. 

Paresis  of  the  Third  Pair,  or  Common  Motor  Oculi. — Among  the 
muscles  whose  paralytic  phenomena  we  have  just  been  studying,  there  are 
only  two — the  first  (external  rectus)  and  the  last  (superior  oblique) — that 
are  innervated  by  a  special  cranial  nerve  ;  the  former  by  the  sixth  pair  (ab- 
ducens)  and  the  latter  by  the  fouHh  pair  (patheticus).    The  other  muscles 
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—the  hUemalj  the  superior  and  inferior  recti,  and  the  inferior  oblique — are 
all  animated  by  the  third  pair,  the  common  motor  oculi.  That  explains 
vhy  isolated  paralysis  of  the  external  rectus,  as  well  as  of  the  superior 
oblique,  is  not  rare,  while  the  other  ocular  muscles  are  almost  always 
affected  conjointly,  at  least  to  a  certain  degree. 

Therefore  paresis  of  the  common  motor  oculi  will  be  characterized  by  a 
considerable  limitation  of  the  fixation-field.  (Figs.  21  and  22.)  Excur- 
aon  iownrds  the  healthy  side,  upward,  and  downward  will  be  noticeably 


Fio.  21.  Fio.  22. 


Fixation-field  of  a  right  eye  having  paresU  of  Fixation-field  of  a  right  eye  having  paraU 

the  comnum  motor  oadi.  of  the  common  motor  oculi  more  advanced  than 

that  of  Fig.  21. 

The  eye,  whose  external  rectus  and  sujxrior  oblique  act  almost  without 
antagonists,  deviates  towards  the  diseased  side  (divergent  strabismus),  and 
often  .somewhat  downward,  by  virtue  of  the  action  of  the  superior  oblique. 
The  latter  symptom  is  not  always  manifest,  however,  because  of  the  ab- 
duction due  to  the  external  rectus,  which  interferes  with  the  lowering  action 
of  the  superior  oblique. 

The  nosed  inclination  of  the  vertical  meridian,  produced  by  the  superior 
oblique,  is,  on  the  contrary,  rather  marked,  and  becomes  espwially  so  when 
the  patient  looks  downward,  because  then  all  the  energy  brought  into  play 
bears  on  this  single  remaining  depressor. 

The  image  belonging  to  the  paralytic  eye  is  on  the  opposite  side  (crossed 
diplopia),  is  generally  somewhat  higher  and  incUned  towards  the  temple, — 
that  is  to  say,  towards  the  image  belonging  to  the  sound  eye. 

The  horizontal  separation  of  the  two  images  inci-eascs  wlien  gazing 
towards  the  healthy  side, 

A  difference  in  height  is  added  to  this  and  increases  as  soon  as  the 
patient  looks  upward  or  downward.  In  both  cases,  the  false  image  seems 
to  flee  before  the  true  one,  so  that  it  is  the  higher  when  the  patient  looks 
upward,  and  the  lower  when  he  looks  downward. 

The  obliquity  of  the  image  increases  especially  when  the  patient  looks  to- 
yoards  the  affected  side.   The  horizontal  diplopia  diminishes  at  the  same  time. 
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Fto.  2a, 


The  head  h  turned  iotcarilt  the  healUiy  side  &ik1  upward,  especially 
when  there  is  fiattial  ptosis^  and,  moreover,  is  ineUtwd  over  the  «diouIder 
of  the  digmsed  side* 

The  fid»e  pr^ixiUm  is  towards  the  heaUhg  side. 

SeeomJary  demdion  oonsists  especially  in  a  strong  divei]geii€e  of 
baaltby  eye. 

Paralysis  of  the  common  motor  ocoli^  moreover,  most  of  the  time  pr 
duces  that  of  the  fowrfor  of  the  upper  Ud^  m  well  as  of  the  iotriogic  mtia 
of  the  eye,  the  ^phimii^r  pnpUlm  and  the  cilianf  mmsk^ 

The  phenomeDH  to  which  it  gives  rise — the  piom,  mydriasis^  and  par 
motpmal^oj  amommodulum — are  most  characteristic,  and  eonstitnte, 
when  they  are  combined  with  that  of  the  ^t^Aor  mu&de»^  an  aggre^te  of 
symptoms  eoneeming  which  one  ct>uld  scarcely  err  in  diagnosis. 

This  is  especiaJiy  true  when  the  paralysis  of  the  third  pair  is  complete, 
nie  upper  Ikl  is  then  entirely  closed,  and  the  frontal  muscle,  making  stren- 
uous but  vain  efforts  to  supply  the  action  of  the  paralyzed  levator,  sue- 

€eeds  only  in  w^rinkling  the  skin  of 
the  forehead^  raising  the  eyebrow,  and 
stretching  the  curtain  lowered  over  the 
diseased  eye. 

When  this  eye  is  uncovered,  it  is 
found  to  be  totally  divergent  and 
almost  immobile,  w*ith  its  pupil  dilated 
to  a  certain  degree- 
It  is  evident  Uiat,  in  such  a  ease, 
the  sound  e%*e  could  not,  bv  aei'ondarv 
contractions,  reproduce  all  the  symp- 
toms of  the  paralyjeed  eye  aud  thus 
decei%-e  the  observer. 

But  we  have  called  attc?ntion  to  the 
fee*  that>  very  often,  the  third  pair  is 
paralyzed  for  botli  eyes  simultaneously  :  so  that,  in  any  case  wherc^'n  there 
is  complete  paralysis  of  the  common  motor  oculi  of  one  side^  there  is  tKx?a- 
sion  to  setk  al^  lesions  in  the  domain  of  that  of  the  otJier  eye. 

What  is  also  interesting  to  note  is  that  in  almost  all  (^ses  of  this 
kind  there  exists  a  limitation  of  excursion  also  outward,  in  the  direction 
in  wliich  the  exterual  rectus,  fretxl  fmrn  all  opi>o6ition,  ought  to  be  able 
to  turn  the  eye  without  obstacle,  (Fig,  23.)  This  fact  leads  ns  to  con- 
sider tlie 

Combined  Paralyses  of  the  Ocular  Musolee. — Although  genemlly 
a  single  motor  nerve,  witli  the  muscle  or  mvistles  which  it  innervates,  is 
paralyzwh  we  sometimes  set*  st^veml  muscles  of  Uie  same  eye  or  of  both 
eyee  simuhaneonsly  panilyxed. 

We  have  already  mentianixl  the  limitation  of  the  tcmjK.Rd  excursions 
which  ahnost  always  accomimnii^  i^mlysis  of  the  common  motor  oculi,  and 


n«ld  of  toUon  of  1  wiffht  eye  ftfl^eted  witb 
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Mvh  i^ds  to  a  presumption  of  the  simultaneous  paresis  of  the  abductor, 
(Fig.  23,) 

We  have  also  observed  some  cases  of  double  paral^^ia  of  ike  siwili  pair* 
(FigB.  24a  and  2ik) 

FiO,  24a.  Tm. 


iMm-iydt^f  Mil  0fm  of  the  «&me  peraon  ftfTected  by  double  pftmlyiUof  the  third  and  Of  the 

It  happens^  in  the  same  way,  tliat  the  a^oclated  inmclm^  as  the  external 
wfeiiof  one  and  the  internal  redmof  the  ottier  eye,  or  bofh  iemtors  or  both 
Ajpwwor*  of  the  two  eycs^  or  the  two  addu4^or}i  wliicli  [>reside  over  ci>n* 
VCTgentie,  or  the  two  abdudors  which  preside  over  divergence,  are  paralyzed 
It  tku  same  time.  The  name  assoc^iated  paralyses  hm  been  given  to 
&m  of  the  same  type. 

Finally,  a//  (he  7notor  mnaeles  of  one  eye — indeed,  even  those  of  both 
:— ;;iay  be  paralysed.    From  this  results  a  complete  immobility  of  the 
,  T  which  IB  called  fotul  ophihfdmoplvgia. 

If  this  csoBcerns  only  one  eye,  nothing  is  stranger  than  to  see  the  other 
ffii»ve  freely  in  all  direetions,  while  the  affected  eye  remains  stationar^^  as  if 
filed  in  it^  orbit.  Usually  ptosis  prescTves  the  patient  from  the  intolerable 
diplopia  which  would  result  from  the  loss  of  the  assotnation  of  his  eyes, 
Wien  the  ophtlialmoplc^ia  is  double,  the  patient  is  foreed  to  make 
*ements  of  his  head  take  the  place  of  those  of  his  eyes.  He  will  often 
obligetJ  even  to  use  his  hands  to  raise  one  of  the  upper  lids  which  cover 
bi^  pupils. 

When  ooe  consilders  the  small ness  of  the  space  when<3e  arise  the  motor 
es  of  the  eyes,  the  complexity  of  their  cerebral  patlis,  and  the  relatively 
oinow  opening  thrtmgh  which  they  enter  the  orbit,  one  is  not  astonished 
tbst  the  same  morbid  cause  may  affect  seveml  of  them  simnltaneously. 

The  rcdultiug  symptoms  are  easy  to  de€lu<:t^  from  what  is  alK>ve  shown. 
The  attentive  observer  will  even  recoguizi^  without  trouble,  in  each  c^se, 
the  implicated  museies. 

If  parm^  of  the  externa!  rechm  is  conjoint  witli  that  of  the  eommon 
om/ti  die  lixaiion*tield  will  inform  us  of  this  fact,  as  in  the  cases 
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rqiresented  bv  Fig.  23  and  Fig.  24.  The  crofised  diplopia,  diaracterizii^ 
paralysis  of  the  third  pair,  mav  even,  when  the  patiait  looks  towards  the 
affected  side,  be  changed  into  homonymous  diplopia,  if  the  paralyns  of  the 
abducens  is  complete. 

Paralyas  of  the  comman  motor  oculi  in  both  eyeSj  as  well  as  paresis  of 
bdh  esdemal  rtctiy  is  easy  to  recognize.  The  latter  gives  rise  to  eonvergent 
^rabismus  with  homonymous  diplopia^  which  increases  towards  either  dde. 

The  same  is  true  of  paresis  of  both  internal  recti:  dirtrgencCj  as  well  as 
crossed  diplopioy  increases  towards  the  right  as  well  as  towards  the  left  Such 
a  case  is,  however,  a  comparatively  rare  one.  The  weakness  with  which 
both  internal  recti  seem  struck  at  times,  oft»  onicems  only  their  associa- 
tion in  the  movement  of  convergence.  This  will  be  discussed  in  the  second 
part  of  the  article. 

The  fixation-field  will  teadi  us,  in  such  a  case,  concerning  the  power  of  . 
the  muscles  in  question.    The  nasal  excursion  of  the  eye  is  normal  when 
it  is  a  question  of  a  functional  disturbance  of  eonvergence,  while  it  is  limited 
in  muscular  parens. 

The  emminatiM  of  the  ercursions  of  the  eyes  will  determine  our  diag- 
nosis in  all  cases  where  diplopia  is  lacking. 

THE  OPHTHALMOTBOPE. 

The  influoice  of  the  different  muscles  upon  the  eyeball  may  be  studied 
and  demonstrated  by  means  of  an  instrumait  we  have  had  made,  the 
ophlhalmabrope,    (Fig.  25.) 

A  schematic  eye,  consisting  essentially  of  three  bands  of  metal  for  its 
vertical  and  horia>ntal  meridians  and  its  equator,  with  a  coniea  attadied,  is 
so  arru^:ed  as  to  be  suspended  in  two  stationary  rii^s,  one  horizontal  and 
the  other  vertical,  by  the  three  n>tatory  axes  of  the  muscles. 

In  order  to  show  the  action  of  the  lateral  rtctiy  we  &sten  the  ends  of 
the  vertical  ojw  by  means  of  the  two  corresponding  screws  (r). 

The  axes  of  the  superior  and  inferior  recti  (RR)  and  of  the  oblique 
muscles  (00)  can  be  seized  between  similar  screws  connected  with  the  hori- 
aomtal  ring.  By  fastening  the  screws,  the  eye  is  held  in  die  position  desired. 
In  this  way,  even  the  mi>st  complex  ainion  of  the  ocular  muscles  may  be 
studied  with  ease.  Take,  for  instance,  that  of  the  obliques  or  of  the 
superior  and  inferior  recti,  Thes^*  musolo<  turn  the  cornea,  ^>  to  speak, 
upon  three  axes:  die  Wton/fi/  ^ele\^tion  and  ile|^^ion\  the  vertical 
(abduction  and  adductionX  and  the  anterc^jUMterior  ^inclination  of  the 
meridianX 

Owing  to  the  stationary  rings  of  our  instnuuent,  which  represent  the 
immovable  horizontal  and  x^ical  meridians,  it  is  easy  to  not  only  the 
position  wbidi  these  mu^^les  give  to  the  e}^\  but  al^o  the  extent  of  each 
of  the  three  rotations  correspomlinsr  to  a  given  dcgnee  of  muscular  con- 
traction. 

It  is,  fuither,  interesting  to  compare  the  ai^iiHi  of  the  vertical  recti  with 
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that  of  the  oblique  muscles^.    We  may  notice,  for  example,  tliat,  with  the 
degree  at  rotation^  the  inferior  rectus  lowers  the  eoriiea  perceptibly 


Landolf  K  ophihjtlmotrope. 
Blifbt  eje  tmdet  the  iiittuonc©  of  the  iupedor  obUqn«. 
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tlie  i^octuH.  Besides,  these  two  movements  are  produced  in  the  opposite 
direc^tion  for  the  two  muscles.* 

Our  ophthahnotrojH)  fulfils  still  another  purpose.  The  posterior  surfieuse 
of  tho  irout  half  of  the  vertical  meridian  is  painted  in  red. 

T\m  rod  line  oorros|)onds  to  the  false  image  in  the  case  of  a  parcdysis  of 
tho  uuiM^K'y  tho  physiological  action  of  which  is  shown  by  the  ophthalmo- 
tro|H\ 

In  fact,  as  wo  have  just  shown,  a  muscle  being  paralyzed,  the  eye  takes 
a  jHwition  oxai*tly  tho  reverse  of  that  which  the  same  muscle,  unparalyzed, 
wt>uld  have  given  it.  The  retinal  image  is,  on  the  other  hand,  projected 
in  tho  Si'uso  op|Hi8ite  to  tho  pathological  position  of  the  eye.  The  &lse 
imago,  thon*lon\  i^orrosi^nds  in  every  way  to  the  physiological  action  of 
tho  mus(*lo. 

For  oxample,  tho  superior  oblique  turns  the  eye  dovmward  and  outward^. 
antl  inolini^*  tho  upper  extremity  of  the  vertical  meridian  towar^  the  iiose^ 
In  aiso  of  pinilysis  of  this  muscio,  the  eye  is  detnaied  upward  and  in- 
H\irt1,  ami  its  vortiitil  meridian  is  inclined  totcards  the  temple  The  conse- 
quout  iiiKir/t*  is  in/eriory  tempoml  (homonymous  diplopia),  and  inclined 
toKtmb  the  luw, 

Tho  t>d  meridian^  thoroforo,  of  tho  ophthalmotrope  is  identical  with  the 
f>\/  lifuv  hy  which,  in  tho  proivding  i^agos,  we  have  indicated  the  image  of 
tho  jxiralytio  oyo. 

In  tai't^  thoe^'  linoei  an^  not  approximately  drawn,  as  has  been  the  case 
hithono,  but  an*  umthomatiitilly  iwreot, 

l«  V'ij:,  25.  iho  ophthalmotn>i)0  n^prw^mts  the  right  eye  under  the  in- 
lliKUKv  of  tlio  .<uihTior  Mitfue  (iwiMSi  dinvttxi  downward  and  outward; 
vt  niv-^l  moridiau  inoHutxl  ii>\vanls  tho  m^^V 

Wh^*«  uu:!\*n^\v^\l  ti\>ui  tho  supjH>rt  ami  lixod  by  its  opposite  end  (5),  it 
r\:»r\^HU;>  iho  vW?  oyo  under  iho  influomv  of  the  opposite  muscle,  the  in- 
tvr  or  obl^juo,  iu  our  o\;uupK\ 

Thv  >kk  of  tho  oyo  \^riirht  or  lotW  ami  tho  axos?  of  the  difiermt  pairs 
-.r  arv^  ou;:ra\^\l  u|H*n  tho  riuj>  of  tin*  instrumiiiit, 

1::  .rvicr  to  avoid  v\»ufusion.  ditVomu  vvK^rs  have  Iwen  given  to  the 
i  r-.-vr.:        of  :ho  ovo. 

i.t:  .  u  n^u^^  U^s  tiivu  tlu*  oy<4tiH  i-an  W  very  simply  repie- 

lix.  ±i:    ::*,v: :-fcr>  r,:Wvr  Ivill  v^"^?:*  -^^^  ^  ^^^^^  «1^'"  "       oomea,  the 
v:-:..-^  i.r.i  ::  ■:  .  ,  r:rv  :.u:  uvriawu.         :':v  Utu  r,  laark  the  axis  of  the 
-  .  ^...v'-or  iv^o  sYUtrv  of  the  cornea),  and 

c         : :         , . .  ,  xcrr^v^l         fs?^  from  the  pole. 


\  s*x .  p'  it:-^" 'i^'ip^^  ^  re««i 
r,.;^      thv*  A^rt>^T»  d^sorilw  parts  of 
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Let  m  now  take  a  compass  and  open  it  so  that  one  of  Ua  pomta  cor- 
t¥«;poncU  to  lliiii  anterior  extremity  of  the  muscular  axiSj  for  instance  0, 
the  other  to  the  centre  of  the  mrnea  (cj.    Leaving  the  former  fixed,  we 


Pig- 


Seheine  of  Uie  right  eye, 

draw  with  the  other,  upon  the  balij  the  circle  of  which  the  centre  of  the 
mum  descrihes  a  part  (c(y,  Fig.  2(>), 

If  we  desire  to  know  where  this  jwint  is  sStuatedj  for  instance^  after  a 
itrtaiion  of  40° ^  we  have  only  to  tracej  from  the  axis  (0),  a  line  (mdius) 
fomiiiig  an  angle  of  40^  with  the  horizontal  meridian  {below  it  for  the 
iMpmar,  ah<we  it  for  the  infeno}-  oblique). 

The  |x>int  where  this  line  touches  the  circle  oorresix>nds  to  the  centre  of 
thecoma  after  the  given  rotation.  Thus  it  is  clearly  seen  how  much  the 
cornea  has  turned  in  the  lateral  as  well  as  in  the  vertical  sense. 

As  to  the  direction  wliich  the  reriical  merkUan  of  the  eye  takes  at  the 
mme  tiroe^  it  is  evidently  peri>endicular  to  the  radius  00\  and  passt^s  tliroiigh 
ibe  point  which  the  latter  has  indicated  to  us  as  the  centre  of  the  oornea» 
Thk  line  is,  in  fact,  no  other  than  the  horizontal  meridian  of  the  eye  in- 
din^  by  the  muscular  acdon.  It  is  iRn*j>endicular  to  the  vertical  meridian, 
Thus,  in  Fig.  26  tlie  two  black  oblique  tracks  indicate  the  inclination  of 
tie  vertical  meridian  producf.H],  on  the  right  eye,  by  the  sni>erior  oblique 
iO*}  and  the  inferior  rectus  (/^'),  aftet'  a  rotation  of  40*^  round  their  axes. 
()n  projecting  upward  vcrtiinl  lines  from  the  points  f/  and  R'  to  the 
M  meridian  (O^h  and  B'h),  we  obtain  the  amount  of  depresdmi  of 
glolie  prodnce*^  by  the  ninscles  in  question. 

The  fMTfxndiculars  f/r  and  /?'r,  which  are  drawn  from  the  )^>ointa 
and  fi'  to  tlie  reriical  meridian j  corresi>Diid  to  the  degree  of  abdmtion  (  0't»), 
by  the  oblique  J  and  of  adduction  {R*v)j  caused  by  the  rectus  muscle. 


36 


ANOMALIES  OF  THE  MOTOR  APPAEATUS  OF  THE  EYES. 


CLINICAlr  DIAGNOSIS  OF  PARALYSIS  OF  THE  MOTOR 
MUSCLES  OF  THE  EYE. 
What  we  have  said  id  the  foregoing  sections  contjeiuing  the  sympto 
of  paralysis  of  the  various  muscles  of  the  eye  should,  it  seems  to  us, 
sulficient  to  help  the  rmder  to  pass  iu  this  matter  a  pretty  good  examt 
ttOD.  But  it  is  not  an  examination  of  this  kind  to  which  our  patients 
subject  us ;  they  do  not  come  with  the  label  of  a  musoidar  paralysis,  ask- 
ing us  what  were  its  symptoms ;  on  the  aintrary,  they  present  to  us  the 
symptoms  from  which  we  are  to  deduce  the  paretic  or  jvaralyzed  mmd 
or  musc4es. 

Before  going  farther,  we  therefore  wish  to  show  tlie  reader  the  meth 
which  we  follow  customarily,  in  ortlcr  to  get  our  bearings  in  the  multitude 
of  complaints  to  which  a  muscular  paralysis  may  give  rise,  to  seize,  among 
tliera,  the  charac^teristie  syniptomts,  and  to  reach  the  desired  diagnosis 
easily  and  in  the  surest  jx^ssible  way. 

When  a  paralysis  is  complete,  it  produces  a  deviation  and  a  liraitati 
of  the  excursions  of  the  eye  of  such  kinds  that  the  simplest  exsmioati 
suffices  for  the  discovery  of  the  muscle  or  muscJes  whicli  are  out  of  use. 

But  paralyses  of  this  sort  are  not  very  common ;  far  more  trequenti 
we  meet  with  paresis.    He  who  should  hope  to  recognize  such  at  the  fi 
glancCj  by  means  of  tlie  stmljismus  %rhich  they  ought  to  provoke,  woi 
expose  himself  not  oul)"  to  bitter  dekisionSj  but  also  to  the  gmv^t  misa 
prehensions. 

We  shall  see  farther  on,  when  diseusslug  stmbometry,  that  the  eyes 
sometimes  ap|>efir  to  diverge  or  converge  by  virtue  of  the  dii'ection  of  thei^ 
pupillary  axes,  while  their  visual  lines,  which  alone  determine  the  directloB 
of  the  gaze,  may  be  normally  directed,  or  be  deviatai  in  the  same  sense  a 
the  pupils,  or  even  in  the  inverse  sense,  I 

Still  more  deceptive  are  the  ditfei-ences  iu  height  of  the  eyes.  If  ol^ 
will  direct  his  attention  carefully  to  this  matter,  it  will  be  found  that  very 
often  one  eye  is  sensibly  higher  than  the  other,  in  persons  who  enjoy  a 
perfet*t  field  of  binocular  fixation.  Of  coui-sc  iu  such  a  case  it  is  not  a 
question  of  the  vicious  direction  of  tlie  lines  of  sightj  but  of  the  irregu- 
larity of  location  of  the  eyes  in  their  orbits,  an  irregularity  or  asymmetr}' 
which,  happily,  is  counterbalanced  by  the  wonderful  action  of  the  motor 
api>anitus. 

Thus,  I  discovert  J  one  day  accidentally  in  one  of  my  friends,  a  general 
officer,  that  one  of  his  eyes  was  at  least  five  millimetres  higher  than  tlie  other. 
This  military  gentleman  never  has  jx'i'eeived,  hoN^xn*er,  any  anomaly  in 
his  vision,  and  the  attentive  examination  w^liich  he  [lermitted  me  to  maH 
proved  that  both  his  eyes  were  emmetropic  and  enjoyed  normal  acuteness^ 
visiou,  and  that  their  movements  harmonized  perfectly  in  ever^'  dii^ction" 

Moreover,  I  have  had  the  opportunity  of  showing  to  my  pupils  a  patient 
aCFected  with  vertical  diplopia.    The  left  eye  was  visibly  lower  than  the 
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r^L  Henee  one  might  well  presume  the  paresis  of  a  le%'ator  muscle  of 
tki  eye,  or  that  of  a  d<*[)iTessor  of  its  eongeiier*  But  the  exaoii  nation 
(kiiuoj5trat*<l  that  it  was  a  question,  on  the  contraryj  of  tlie  paresis  of  the 
sojierior  oblique^ — that  is  to  say,  of  a  deprmaor  of  the  same  left  eye.  Though 
it  wag  below  the  level  of  the  right  eye,  the  left  eye  was  uuquestioaably 
directed  to\i'ards  a  higher  jjoiot  than  that  towards  whieh  tended  the  line  of 
«eht  of  the  other  eye. 

It  Is  ihm  evident  to  how  many  errors  we  slumld  exj>ose  ourselv€?s  in 
hmng  upon  appearance  only  our  judgment  eonc*erning  the  direction  of  the 
eres.  In  liiet,  the  mhf^Uve  si^mphim  of  paresis  of  an  oeuhir  muscle  are 
muiii  more  signlfieant  than  the  exterior  asjiect  of  the  eyes, 

Btit  here,  again,  we  must  not  hope  tliat  the  patient  will  iufivrm  us^  at 
tlie  mt^u  c^f  the  diplopia  characteristic  of  the  jiaralysis  of  each  ocular 
mufcle.  It  even  happens  that  a  patient  may  complain  of  double  sight, 
irbeo  hh  muscles  are  perform ing  their  fuoctious  quite  normally.  In  such 
I  case  we  are  concerned  with  monocular  diplopia^  which  may  Imve  various 
Wim  entirely  independent  of  the  motor  apparatus. 

Od  the  other  hand^  |>em)ns  who  are  victims  of  muscular  paralysis  are 
often  unaware  of  their  diplopia.  They  say  that  their  vision  is  f/u//,  but  not 
imi  it  is  fhtibk.  The  most  frequent  syniptoms  of  muscular  paralysis  aj'e 
Hther  a  feeling  of  extreme  annoyancet  of  jiain  in  the  head^  of  difficulty  in 
pttia^  ttbtiut,  vertigOj  or  an  indefinite  malaise,  which  may  go  to  the  extent 
of  romiting,  etc. 

Very  often,  also,  the  gait  of  such  patients  betrays  their  infirmity,  and 
k  wbo  follows  our  advice  to  observe  the  patient  at  a  distance  and  in  his 
fMtire  behavior  will  discover  a  multitude  of  most  precious  signs  for  the 
&ig!ioeis,  which  signs  will  escape  him  who  fixes  his  attentioUj  from  the 
ootset,  upon  the  eye  which  api)ears  to  him  to  he  affer^ted.^ 

Thus,  persons  aflflicted  with  muscular  paralysis  arc  generally  digtin- 
giii»hahle  by  an  uncertain  gaU.  They  sometimes  seem  dazzled,  or  as  if 
th**}^  were  afraid  of  jostling  against  objects  about  them.  They  rarely  walk 
with  the  head  straight,  and,  if  they  are  seated  in  front  of  us^  they  almost 
dwsyia  look  at  U9  more  or  less  obliquely  ;  often,  too,  they  close  one  eye  in 
cdicT  to  see  well,  and  only  then  seem  entirely  calm  and  satisfietl, 

Iniiist^  then,  uj>on  the  [Mticnt  opeuing  Ixith  his  eyesj  and  get  him  to  go 
blhe  oUicr  end  of  the  room  and  return  rapidly  towards  you.  Observe  if 
^docs  not  stagger  as  if  the  worse  for  liquor ;  if  one  side  of  the  body  is 
tto*  in  ailvaat«  of  the  other  as  he  walks  \  if  he  does  not  look  at  you  over 
one  ibcfulder ;  if  he  does  not  tip  the  head  backward  or  forward,  or  turn  it 
toWifds  the  right  or  the  left.  Such  are  the  symptoms  which  not  only 
you  to  suspect  the  pi-esence  of  a  muscular  paresis,  but  often  even  put 
To«  in  the  way  of  finding  the  muscle  affec^ted. 

The  patient  who  turns  his /ace  towards  the  kft^  in  order  to  look  at  you, 


>  LandoU,  Manual  of  tbe  Eafamination  of  the  Eyes,  PhUadelpbhi,  1879,  p.  2L 
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is  probably  affected  in  his  left  tjietmoJ  or  hLs  righi  inienml  rccUis ;  while 
one  of  the  opposite  miiacJes  would  be  Hkel}^  to  be  defetive  in  the  case  of 
him  who  looks  at  you  with  his  face  turnel  towamls  the  right, — A  head 
inclined  brwkward  (nose  in  the  air)  pvcB  rise  to  the  preaumption  of  a  j>aresis 
of  a  kvator  ;  a  howed  head  (forehead  most  advanced)  is  likely  to  indimte 
a  paresis  of  a  deprt*s8or.^ — A  heati  ledninff  fo  one  ishoidder  ought  to  awaken 
the  suspicion  of  [mralysis  of  one  of  the  mu^'les  which  turn  the  eye  arouud 
the  autero-ix>sterior  axis, — in  other  words,  incline  the  vertkal  rnendmn. 

After  having  thus  informed  yourself  as  to  the  jjosition  of  the  body  aad 
hmij  and  what  seems  to  help  the  patient's  vision  most,  then  do  tlie  opj>o- 
site.  Place  the  {mtient  in  front  of  you,  his  head  quite  straight,  and  make 
Inm  oi>en  both  his  eyes*  Without  attaching  too  much  importance  to  ao 
apparent  deviation  under  such  circumstances^  it  is  nevertheless  permissible 
to  take  oogni^^ance  of  it.  But  a  truly  pathological  deviation  will  be  mani- 
fest only  when,  making  him  fix  some  object,  we  cover  and  uncover  the  et^es 
aikrnQJkly.  Thus  it  is  that  we  may  assure  ourselves  whether  both  eyes  are 
gimultanconsly  dlrectetl  towards  tlie  same  pointy  or  whether,  when  excluded 
from  vision,  they  deviate,  and  in  whieh  sen^ie. 

Remark  especially  if  the  deviation  is  the  mim  for  both  eye^^  or  if  it  is 
more  pronounced  in  one.  than  in  the  other.  This  phenomeunii  is^  as  we  liave 
previously  shown»  pathognomonic  uf  a  ninscular  paralysis,  and  indicates, 
at  the  same  time,  which  eye  is  affected*  The  [mralyzed  eye  is  that  which 
deviates  lem. 

As  fixation-object  the  index  finger,  held  in  the  median  line  Ijefon?  the 
patient,  is  customarily  chosen*  This  simjjle  nietliod  is  not  altogether  bad, 
bnt  it  could  be  better.  The  finger,  held  near  the  patient^s  nose,  obliges  him 
to  converge.  Now,  if  he  is  the  victim  of  convergent  strabismus^  the  direc- 
tion whicli  we  force  him  to  give  to  his  eyes  masks  for  ns,  at  least  in  jmrt, 
his  real  infirmity^  which  would  licconie  much  more  apparent  if  he  were 
looking  at  a  distant  objectj  because  such  distant  vision  calls  for  ptirallelism 
of  the  visual  lines. 

Hence  we  advise  that  the  diMance  of  the  fixation-objet;t  be  varied  ;  that 
it  be  at  first  a  near  object,  then  a  distent  object. — But  what  is  especially 
iraj>ortant  is  that  the  direction  of  the  object  fixed  be  varied.  The  finger 
should  be  moved  to  tlie  left,  to  the  right,  up,  down,  or,  again,  the  direction 
of  the  patient^s  ga^c  is  to  be  varied,  as  we  shall  see,  by  changmg  the  direc- 
tion of  his  head. 

Tills  Bumiuary  inspection  having  been  carefully  made,  have  recourse  to 
a  symptom  which  is  much  more  important  and  much  more  apt  to  fix  the 
diagnosis, — that  is  to  say,  to  the  diplopia.  It  will  never  be  lacking,  pro- 
vided that  binocular  vision  has  existed  before  the  maladv,  and  tlmt  one 
knows  how  to  provoke  it. 

In  oitler  to  prt>duce  diplopia,  we  use  as  fixation-object  a  camlle  flame 
which  stands  ont  lioldly  uj^Km  a  dftrk  background.  We  place  it  at  a  distance 
of  at  least  two  metres,  in  oilier  tiiat  the  sc*i>aration  of  the  two  images  may 
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be  notable  euoiigh  fur  a  deviation  of  even  a  few  degrees.  We  cover  one  of 
the  patient's  eyes — generally  the  one  which  lias  the  better  visnal  acuity— 
with  II  eoloreti  ghm.  It  is  beat  to  choot^c  a  7*ed  glass  of  not  too  deep  a 
sihadi^*  This  cliangea  the  color  of  the  Hanie  siiffieiently  to  di?itiiigijish  it 
(ma  that  seen  by  the  other  eye,  but  does  not  deprive  it  of  so  much  liinii- 
mm  intensity  that  the  patient  may  lliil  to  perceive  it. 

Then  the  patient  opens  both  eye8  and  holds  his  head  erect  and  motion- 
lern^  and  we  ask  hira  if  he  sees  one  light  or  two  lights?  If  he  admits  only 
one,  we  ask  him  tiie  color  of  it^  and  we  cover,  for  an  instant,  the  eye  with 
^ifliieh  he  sees  it,  m  order  to  attract  his  attention  to  the  image  received 
hy  the  other  eye.  In  this  way,  one  generally  snceceds  readily  enough  in 
iTiKloring  tlie  diplopia  manifest  If  not,  the  direction  of  the  gaze  is  to  he 
varied^  for  it  might  happen  that  the  defci^t  in  motility  would  be  weak  enough 
not  to  interfere  with  binocular  vision  while  the  patient  is  looking  straiglit 
uliead,  but  ouly  for  cei-tain  dirct'tions  of  the  eye9<  We  know^  indeed,  tliat 
tiiplopia  maniiests  itself  especially  in  the  direction  towai-ds  which  the 
enfeebled  ninec^le  turns  tlie  eye. 

On  tlie  other  hand,  it  lias  been  obiscrved  that  psithological  conmr;mce 
has  a  tendency  to  mcreoee  when  the  gaze  is  downward^  while  divm'gmi 
strabismus  is  e3[K*cial]y  shown  when  the  patient  looks  upward.  This  pecu- 
liarity is  probably  due  to  the  fact  that  it  is  generally  in  order  to  observe 
near  objects,  which  necessitates  an  effort  of  con vei^nee,  that  we  look  dotvn- 
taitl ;  while  we  direct  the  gaase  upward  to  look  at  infinite  distance^  to  relax 
mj  iidductor  muscles  and  abandon  the  eyes  to  the  abductors. 

In  order  to  change  the  direction  of  the  gaze,  it  is  customarj'  to  displace 
the  fixation-object  A  simpler  aixl  better  method  is  to  leave  the  flame 
where  it  is,  and  to  change  tJie  diredion  of  llie  paUmf'is  luntuL  Thus,  in  order 
to  make  him  look  upward,  we  direct  his  face  downward  ;  in  order  to  make 
him  look  dowiiward,  we  dinxt  his  face  upwai-d ;  in  order  to  make  him  look 
towards  the  right  or  the  left,  we  turn  his  face  to  the  left  or  to  the  right, 
md  the  same  for  intermediate  directions.  In  this  way,  not  only  do  we  avoid 
ptnnenades  with  the  lighted  candle,  not  only  do  we  always  control  the 
position  of  the  patient*s  head^  but  we  do  away  witli  a  cause  of  error  which 
hm  led  more  than  one  master  astray. 

It  happens,  indeed,  at  times,  that  the  patient,  instead  of  seeing  the 
images  separated  horizontally  or  vertically,  declares  that  one  of  tliem  comes 
towards  him.  He  then  loses  all  notion  as  to  the  relative  distance  of  the 
two  images.    This  fact  is  capable  of  easy  explanation,  as  follows : 

Let  Fig.  27,  ABCD^  be  our  consultation- room,  P  the  patient's  head, 
J^the  candle  flame,  placed  against  tlie  wall  opposite  him. 

If  he  has  fmral^ms  of  the  kjl  external  redm,  he  will  sec  this  flame  at  F 
with  his  right  eye,  and  a  second  flame  at  P  with  the  left  eye. 

If  now  we  carry  the  flame  from  F  to     the  separation  of  the  two  flames 

,  and  the  patient  ought  to  see  one  flame  at  #  and  the  other  at 
if  it  were  behind  the  wall  AB  of  the  room.    It  is  true  that  the  image  of 
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this  wall  is  also  doubled,  but  its  image  canuot  be  as  vividly  perceived  by 
the  ill  eye  as  can  the  image  of  the  flame. 

However  this  may  be,  the  patient  sometimes  supposes  the  flame  seen 
with  the  diseased  eye  nearer  to  him,  on  the  wall  AB,  say  at  and  if  we 
ask  him,  "  Is  the  red  light  nearer  or  farther?"  (meaning  relatively  to  the 
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naturally  colored  light),  he  will  answer,  "  It  is  nearer"  (he  referring  to 
himself). 

Even  if  we  succeed  in  rendering  our  question  comprehensible  to  the 
patient,  it  is  sometimes  very  difficult  to  establish  whether  the  separation  be- 
tween the  two  images  is  increased  or  dimiuished,  inasmuch  as  the  jmtient  is 
often  deceived,  in  such  a  case,  and  even  declares  that  the  two  images  are 
nearer  each  other,  when  they  notoriously  are  farther  apart. 

The  same  thing  occurs  for  the  vertical  diplopia  when  the  object  of 
fixation  is  raised  or  lowered. 

Let  us,  for  instance,  turn  Fig.  27  ninety  degrees  to  the  left.    Then  AB 
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will  repraMMit  the  floor  aud  CD  tlie  (xjiJid^  t>f  the  oonsultation-room*  In- 
stead uf  supposing  that  uue  of  the  flames  is  lowered  into  the  cellar  at  (P',  the 
psilimtj  subject  to  paralysis  of  a  dep rosso r^  supposes  that  it  is  advanced 
towards  him,  on  tho  floor,  to 

We  put  an  cut!  to  all  these  emljarrassmenls  in  ehantjfing  the  direelion  of 
tlaga^c  i^t/  altering  that  of  the  ijalieiit'^  head.  In  oixler  to  cause  hi  in  to  lo<tk 
towards  the  left,  we  turn  his  head  (that  is  to  say,  his  face)  towaids  the 
To  make  him  look  to  the  right,  we  direct  the  face  towards  the  lefh 
Ttitum  his  gaze  upward^  we  incline  the  face  downwardj  aud  to  lower  the 
gms  we  direct  the  face  upward.  In  this  way,  the  plane  of  projection  of 
tiif  double  images  always  remains  the  same.  It  is  the  wall  on  the  surface 
i)i  wliirli  is  jdaced  tlic  flame. 

Dip!opia  having  been  obtained^  we  first  take  into  account  in  what  senae 
it  18  pnxhiecd,  whether  in  the  horizontalj  the  verticalj  or  in  Iwth  directions 
at  once;  if  it  be  liomonynious  or  croi^sied,  veaiical  or  intermediate.^ 

After  having  informed  ourselves  concerning  the  diplopia,  while  the 
fo&mt  is  looking  straight  ahead,  we  change  the  direction  of  the  ga^  (by 
mmE  of  movements  of*  tlie  ht-itd),  asking  hi  in  if  the  two  images  separate 
or  if  they  approach  each  uthei*. 

We  thus  find,  at  once,  not  only  which  is  the  affected  eye,  but  also  the 
direction  of  the  action  of  tlie  implicated  muscle, — indeed,  even  the  muscle 
it^lf,  when  it  is  a  question  of  one  of  the  lateral  recti. 

In  faet^  the  affeded  eye  is  thai  in  the  diredian  of  ihe  image  of  which  the 
dqrfcgMa  increases^  and  ihe  paretic  mmcle  is  that  which  tunis  the  e^e  in  the 
iwwf  cf  ike  Jake  image. 

Example : 

The eye  l^eing  covered  with  a  red  glass,  the  |>atient  announces  konmiy- 
muit  diplopia ;  the  lefl  eye's  image  is  to  the  lefl,  that  of  the  right  eye  to  the 
rigtt  We  direct  the  i>ationt's  gaze  towards  the  left  by  turning  his  hc^ 
towards  the  right,  If  the  double  images  get  farther  apart,  it  is  the  left  eye 
which  is  the  affected  one^  because  it  is  in  the  direction  of  its  image  that  the 
diplopia  increases,  and  it  is  its  exienial  rediis  which  is  affected,  for  it  is  that 
muscle  which  dir^d^  the  eye  towai-ds  the  false  image, — that  is  to  say, 
ttiwarda  the  left. 

If  there  be  cro^ai  diplopia,  the  (red)  image  belonging  to  the  kfl  eye  is 
at  the  rigldy  that  belonging  U}  the  r{(/ld  eye  is  at  the  lefi.  If  then  the  di- 
plopia increases  w  hen  the  gaze  is  directed  towards  the  iefi^  it  is  the  Hf/kt  eye 

La  to  be  noticed  that  th<?  pHti*^nt  sometimes  apeak?  of  B  certain  dift  ere  nee  in  the  level 
at  the  douMe  famg^s  nocotiipunying  iv  himKonial  diplnpSu.  Thijj  h  oftL^n  due  to  ad  un- 
fiM»cifM»t  indinatioti  of  the  hend,  ot  to  ihn  fui^t  tliat  an  oye  which  subject  to  a  very  pro- 
Oi«aced  cx»n¥«rgei)t  itrabismy-j  li^uhII  v  devmtcis  «Ug:ht1y  iipwarxij  while  higls  dejn^  of 
^itK^penw  art  retijdily  combined  with  a  certain  lowering  of  the  eye*  One  can  then  bring 
tl>e  two  itnaiiea  hack  to  the  same  level  by  rectifying  the  position  of  the  patient^a  head. 

There  h  reason  to  siupect  ii  complication  witli  the  ptiresis  of  a  muscW  acting  ver- 
tically ofity  when  the  ditfbrenee  in  hjalt^ht  doea  not  admit  of  «o  aimple  torrectioai  and 
'-^!t  vfht  ti  it  h  m*^n-  ffiarked  than  the  horiscontal  diploptn. 
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whieli  is  the  affectetl  one,  inasnnieli  as,  this  time,  it  is  its  image  which  is 
at  the  left.  Moreover,  we  shall  know  that  wt^  are  c<:>jj€erned  with  iiar^sis 
of  the  internal  rediis^  because  it  is  that  nmscle  which  turns  the  right  eye 
towards  the  left.  | 

Let  us  m)vv  take  the  ea(=ie  of  a  vaiicai  diplopia  :  tlie  two  images  are' 
mptTpmeiL  This  case  is  a  rather  coniplicated  oiie^  inasmuch  as  there  are  no 
less  than  eight  njiiscles  whose  paralys^is  may  provoke  this  phenomenon. 
But  with  the  aid  of  our  law  we  easily  iTgain  our  bearings. 

The  kjl  eye  Ijeiog  still  covered  by  tlie  red  glass,  we  ask  the  piatient 
whether  the  rtd  flame  is  above  or  below  the  other,  ^ 

Suppose  the  patient  atiswei's  that  it  is  hehw.  If  now,  in  lowering  the 
gazcj  the  images  separate  still  farther^  we  shall  know  that  it  is  a  question 
of  the  paralysis  of  a  deprmsar  of  the  left  eye.  If  they  approach  each 
other,  it  is  one  of  the  levatoi-s  of  the  right  eye  which  is  paretic.  Indeed, 
if,  on  the  contrary,  we  make  the  jmtient  hK>k  upward  in  order  to  see  tlie 
fixation-object,  the  diplopia  is  increased.  It  increases  in  the  direction  of 
the  higher  image, — tliat  is  to  say,  that  of  the  fight  eye.  i 

But  suppose  we  are  coneerned  with  paresis  of  a  depressor  of  the  left  eye^ 
It  remains  for  us  to  determine  whether  it  be  the  infenor  rcx^im  or  the 
mperior  oblique  which  is  paretic.  | 

We  bear  in  mind  that  the  former  is^  at  the  same  time,  an  mfdueior,  and 
that,  in  oonaerpience,  its  paralysis  must  bring  about,  besides  the  raising  of 
the  eye,  a  divergent  drabimim  with  eromed  diphpia^  while  paralysis  of  tlie 
superior  oblique  has  convei-gmee  and  homonymous  diplopia  as  its  accompa- 
niments. 

We  therefore  ask  the  patient  if  the  two  flames  that  he  sees  are  exactly 
in  the  same  vertical,  or  if  one  of  them  is  a  little  to  the  right  or  left  of  the 
other.  If  he  answers  this  question  clearly,  our  diagnosis  is  complete.  But 
very  often  this  horizontal  deviation  is  not  well  marked,  or  the  patient  is 
not  sufficiently  aware  of  it  ;  his  answers  are  undecided  and  ill  adapted  to 
inform  us  concerning  the  exact  position  of  the  deviated  eye. 

We  might  tlicn  think  of  having  recourse  to  a  tliird  rotation  that  an 
eye  whose  depress<u"  is  paralyzed  undergc^es,  the  rotation  around  the  antero- 
(Histerior  axis,  the  indination  of  the  veriiccd  meridian^  which  is  nami  for  the 
rectus  muscle,  temporfd  for  the  oblique.  But  if  the  i)atient  be  not  aware  of 
the  horizontal  se}>aration  of  the  two  images  he  will  habitually  recognize 
still  less  the  obliquity  of  one  of  them. 

Heni'e  one  would  be  much  embarmssctl  to  make  a  diagnosis  in  such 
a  niscj  if  there  were  not  some  means  for  rendering  the  character  of  the 
diplopia  more  clear  and  apparent.  This  means  consists  again  in  the  varia- 
tion of  the  direc*tion  of  the  gaze. 

Direct  tlie  patient's  face  to  the  left,  so  that  he  is  obliged  to  turn  his  epes 
towards  the  rtghi  in  order  to  see  the  object.  If^  in  this  case,  the  diffe}*enc€ 
hi  height  of  the  double  images  diminishfn^  while  a  cci-tain  degree  of  crossed 
diplopia,  and  J  cspceially,  an  indiiialion  of  the  lower  image  towartls  the 
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ph^  is  mmuffskdy  we  have  to  clo  with  paresis  of  the  inferior  revius, 
(See  i>age  25*) — The  inverse  will  ott*iir,  when  the  gaze  is  ti> wards  the 
left^  the  djm!tioii  of  the  face  towanls  the  right  in  our  example^ 

On  the  wotrarv,  increase  of  the  reritmi  sepandhn,  when  the  eyes  are 
directed  to  the  ri(/hl  (in  our  example),  tliminniifm  of  the  difference  in  height^ 
when  the  gaze  is  to  the  lejt,  with  apparition  of  increasing  7imai  ohliquiiyf 
cliaiiict€ri2i>  paresis  of  the  mperior  oblique. 

There  a  very  easy  means  of  recalling  instantaneously  the  varmtion 
which  the  diplopia  eaused  by  i>aralysis  of  a  depressor  or  levator  undergoes 
in  the  different  directions  of  the  gaze  One  needs  only  to  remember  the 
il^*eetian  of  tlm  musdfjs^  and  to  say  that  ihe  more  the  gme  (the  axis  of  the 
^e)  approa^m  this  diredimy  the  more  the  action  of  the  muscde  in  the  rer- 
iimi  (loweriog  or  raising)  becomes  mmiifcM;  and  that,  on  the  contrary,  the 
more  the  eye  deriateM  from  (he  diredion  of  the  mmrlef  the  more  the  latter 
becomes  a  rotator  ai-ound  the  antero-posterior  axis,  the  more  the  ineiineUion 
of  the  meridian  becomes  manifest. 

The  recti  nuwcks  (sui^keriur  and  inferior)  are  directed  towanls  the  temple^ 
Consetpiently  an  tnereme  in  the  vertical  diplopia^  when  the  patient  looks 
to  wank  the  temiJt'  uf  the  affected  side,  indicates  the  paralysis  of  a  rectus 
muscle.  In  order  to  make  the  diagnosis  still  more  eeitain,  the  patient  will 
be  refpiircHl  to  look  in  the  opjxjsite  direction^  and  the  ohUqmUf  of  one  of  the 
unages  will  be  juanifested,  at  the  same  time  that  the  difference  in  height 
will  diminish. 

The  oblique  mmpJcj^  may  be  considered  as  being  directed  towaixls  the 
nose.  Hence,  if  the  vertical  diplopia  is  imremed  when  the  patient  directs 
the  paralyzetl  eye  tow^ards  the  nose,  it  is  one  of  the  oblique  muscles  w^hieh 
is  affected.^ — Inversely^  the  double  images  come  closer  to  each  other,  and  the 
oblifptitij  of  one  of  them  iiicreiises,  when  the  gaze  is  towards  the  temple  of 
the  affected  side. 

The  |>atient^s  appreciation  of  the  obliquity  of  one  of  these  images  may 
sometimes  give  rise  to  an  error.  On  looking  to  the  left,  he  willj  [x^haps, 
be  clearly  aivare  of  their  mutual  apprciaeh  and  of  the  ubliijuity  of  one  of 
them.  We  are  then  much  gratifietl  to  state  the  perfect  concoixlance  of  the 
ascertained  symptf»ms  with  what  we  have  ft»n*seen  ;  but,  when  we  say  to  the 
pollmt,  "  Of  course  the  lower  flame  leans  towards  the  right?*'  "Not  at 
aD,"  he  objects ;  "  the  lower  one  is  ix^rfeetly  upright ;  it  is  the  upper  one, 
which  leans  towards  the  left,*' — Now,  the  upper  image  Ijelongs  to  the 
right  eye,  which,  up  to  this  time,  we  have  regardetl  as  healthy*  Have  we 
deceived  ourselves  as  to  the  eye,  or  is  thei-e  some  complication  on  the  part 
of  the  right  eye, — ^some  paresis,  some  contraction  ?  No;  the  appret^iation 
of  the  inclination  of  a  line  dejiends  on  wliat  one  regards  as  the  vertical  | 
in  our  example,  tlie  two  flames  lean  towards  each  other.  If  the  patient 
ba^  his  observation  upon  that  which  belongs  to  the  right  eye,  iu  order  to 
appreciate  the  inclination  of  the  other,  he  will  say,  as  we  had  hupxl,  that 
tlje  lower  flame  leaus  towards  the  right.    If,  on  the  contiary,  he  takes  as 
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statiilard  the  lower  lights  it  is  tbe  other  one  ^vhich  m  mi  upright,  but  whose 
upper  extremity  leans  towaixls  the  left. 

It  is  as  ifj  in  a  case  of  {^mlysis  of  the  left  abductor,  this  eye  beiug  cov- 
ered with  a  red  glass^  we  ask  him,  "  The  red  flame  is  to  the  lell,  tlie  yellow 
to  the  right,  isn't  it?"  and  he  answers,  "No,  the  yellow  is  in  the  middle 
and  the  red  is  to  the  left  f  or,  again,  "  The  red  is  in  the  middle  and  the 
yellow  to  the  right."    It  is  simply  a  question  of  pemonal  apprec^iation. 

The  examples  cited  will  suffiee  to  enable  the  reader  to  apply  efficaciously 
the  theories  brought  out  in  the  preceding  imragraphs,  and  to  succeed,  even 
with  patients  of  defective  intelligence,  in  reach hig  a  precise  diagnosis  of 
every  muscular  paresis  or  paralysis. 

The  attentive  clinician  will  find  then,  to  his  great  satisfaction,  that  the 
so-called  complicated,  obscure  cases  that  do  not  fall  in  with  the  laws  of 
physiology  are  of  very  rare  occurrence.  For  our  part,  we  have  never  yet 
met  an  ol>scure'^  case  in  which  some  lack  of  attention  on  our  part  or  on 
that  of  the  patient  was  not  infinitely  more  probable  than  any  defect  in  the 
laws  of  physiology,  whence  those  of  jxitbology  are  necessarily  and  logically 
derived. 

STRABOMETRY. 

In  order  to  become  fully  acquainted  with  a  case  of  strabismus,  it  is 
necessaty  to  determine  tlie  decree  of  it;  to  add  to  its  qualitative,  so  to  say, 
its  quantitative  analysis. 

Strabovietr^  is  the  name  we  give  to  this  detailed  analysis  of  an  ocular 
deviation.  It  comprises  the  determination  of  the  degree  of  the  deviation 
— that  is  to  say,  of  the  angk  of  slrabwimt^ — and  the  examination  of  the 
monocular  and  binocular  excni*s]ons,  of  the  mmiocvdar  fields  of  JUaiimi,  as 
well  as  of  the  binocular  field  of  fixa  fmu 

DETEBMmATION  OP  THE  AKOLE  OF  STBABlSMUfl. 

We  have  given  to  the  angle  of  strabismus  the  following  definition : 
Ike  angle  of  the  drabmnm  w  the  angle  comprised  id  ween  the  direcliwi  which 
ike  line  of  mghi  of  an  eye  hm  and  that  ickich  it  ouf/hi  to  have} 

The  simplest  method  for  solving  this  problem  objedively  is  the  fol- 
lowing :  * 

The  deviated  eye  is  placed  at  the  centre  of  a  semicircle,  movable  about 
its  summit,  which  summit  is  at  the  same  time  the  zero-point  of  a  divi- 
sion which  goes,  on  either  side,  to  90^*  Our  perimeter  is  well  adapted  to 
this  use;  its  arc  (PoP,  Fig,  28)  is  placed  in  the  plane  of  the  deviation 
of  the  eye,  horizontal  for  lateral  strabismas,  vertical  for  vertitiil  strabis- 
mus, obliquely  for  intermediate  stmbisnuas,  unless  one  prefers  to  divide 
the  latter  form  of  squint  into  two  components,  the  one  horizontal  and  the 
other  vertical. 


1  LondoHi  GraefeundSftemifich,  Handbtich  dergesamtnten  Augtaiiheilkmide,  m.  826* 
^  It  k  baaed  upon  a  principle  pointed  out  by  M.  J&Tal. 
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Tlie  patient  is  made  to  fix  the  point  0  (Fig.  28)  situated  in  the  pro- 
loogatjon  of  the  radius  of  the  are,  which  passes  through  its  summit  o. 
In  order  to  avoid  the  error 


0 
I 


which  might  result  from  con- 
vargeoce,  we  select,  for  au 
object  of  fixation,  one  as  far 
distant  as  possible,  at  least 
five  metres  away. 

The  sound  eye  (/))  alone 
will  be  directe*!  towards  the 
object.  If  the  affected  eye 
(G)  were  ecjually  so,  its  Hue 
of  sight  would  necessarily 
pass  through  the  point  o  of 
the  arc.  Hencse  G&O  is  the 
direction  which  the  eye  ought 
to  have.  But  as  it  is,  in 
reality,  deviated,  it^  line  of 
sight  passes  through  some 
other  point  of  the  arc.  The 
corresponding  division  x  will 
give  us  the  angle  of  the  stra- 
bismtts,  oGx.  How  is  this 
point  a?  to  be  determined  ? 

If  the  line  of  sight  passed 
through  a  known  and  visible 
point  of  the  glol>ej  nothing 
would  be  easier  than  to  ascer- 
tain, objecitL^eli^^  its  direction. 
But  such  is  not  the  case ;  we 
can  only  presume  that  it  does 
not  pass  far  from  the  eenJtre 
of  the  pupiL 

Hence,  for  an  approxi- 
mate? apprec*iation,  we  simply 
seek  the  point  of  the  peri- 
metric arc  towards  which  is 
throagh  the  pupillary  centre* 

For  that  purpose,  we  move,  along  the  inner  surface  of  the  arc,  a  small 
lighted  candle,  F  (Fig.  28)j  whose  movement  we  follow  with  one  of  our 
eyesi  d  (the  other  being  closed),  in  such  a  way  that  our  eye  and  the  flume 
im  always  on  the  same  radius  of  the  perimeter.  The  point  of  the  arc 
where  the  candle  must  be  placed,  in  order  that  its  reflex  shall  api>ear 
just  at  the  c^entre  of  the  pupil  of  the  obscrvetl  eye,  ii^  theii  that  towards 
which  the  radius  of  the  ajrnea  which  passes  through  the  pupillary  centre  is 


Objective  Btrabometry.— JVjp,  i>erimeter  ftrc  t  o,  \i6  «ero- 
puiut;  object  of  Hx^aoi;:  0»  the  ptLti^jXiC's  eye  derlAted 
towftrdtt      d,  the  ol»errer's  aye. 

directed  the  ray  of  the  cornea  which  pa^es 
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directed.  For  simplicitj^«5  sake,  we  Tvill  eall  thh  the  pupU/ary  axis,  and 
tlie  degree  on  tlie  arc  desigiiatos  what  I  call  the  appareni  drabmnuaJ 

One  may  be  content  with  the  degi^  of  the  apparent  ^^trabismiis  when 
it  is  not  a  question  of  great  precision^  or  in  the  case  of  amaurosk  of  the 
deviated  eye,  for  when  ttiei-e  is  no  \dsion  there  is  no  visual  line. 

But  when  one  wishes  to  know  the  real  fitmbmmwiy  the  degree  of  the 
deviation  of  the  visual  h'nc,  then  it  is  necessary  also  to  determine  the  angle 
separating  the  pupillary  axis  from  the  visual  line.  I  have  given  to  this 
angle  the  sign  x  and  the  name  Kappa} 

Fig.  29. 
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The  angle  Kap{>a  may  be  determine<l,  with  sufficient  precision  for  prac- 
lioe,  in  the  following  way ;  The  affected  eye  being  |)laeed  at  the  centre  of 
the  [leri meter,  we  cover  the  sound  eye,  and  have  the  patient  fix  the  flame 
at  the  summit  of  the  aiu  In  this  cobc  the  visual  line  m  necessarily  di- 
rected towards  this  zero-iioint,  0  (Fig*  29),  If  the  visual  line  TOineided 
with  the  pupillary  axis,  the  reflex  of  the  flame  would  appear  to  be  at  the 
centre  of  the  pupil,  when  we  look  at  the  observed  eye  from  the  summit  of 
the  arc.  This  may  oceurj  btit  it  is  not  the  rule  ;  in  general,  the  pupillary 
axis  passes  to  the  outside  or  to  the  inside  of  the  visual  line. 

To  find  at  once  the  direction  and  the  degree  of  the  angle  Kappa,  we 
leave  the  flame  immobile  at  the  zero*point,  and  we  move  our  eye  along 
the  arc  until  we  have  found  the  point  at  which  it  is  necessary  to  view  the 
oliservcd  eye  in  onier  that  the  reflex  of  the  flame  may  appear  at  the 
centre  of  the  pupil.  The  corresponding  degree  on  the  arc  then  represents 
twice  the  angle  Kappa. 

I  It  hfti  Wn  Boiigbt  to  base  such  i^earehea  npon  the  C(Mitre  of  the  oomea.  But,  aside 
frotn  the  Tact  that  the  centre  of  the  cornea  more  difficult  io  fintJ  than  that  of  tlie  pupil, 
it  is  in  no  wise  the  curneRi  l»ut  the  pupil,  which  d^termities,  Ilot  the  observer,  the  direction 
fif  I  ho  guise  of  an  eye,  nnd,  con&etiu<^titIVi  tbi'  uppttrent  itrabismua. 

*  Lttndolt,  Traits  cimiplet  d'OphthalmdugiCt  par  De  Wecker  et  Landolt,  iii.,  p.  816, 
188T. 
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The  explaDatioD  of  thts  is  very  simple :  Let  jO  (Fig.  29)  be  the  visual 
line  of  the  eje^  XP  tlie  pupillary  a,\is*  OXP  will  Ix?  the  aiigle  Kappa. 
If  the*  flame  reniaio  at  O,  I  am  obligetl  to  move  my  eye  to  P*  m  order  to 
see,  at  the  centre  of  the  pupil,  its  reflex  formetl  by  the  portion  C  of  the 
oomea.  Now,  the  angle  OCP'  repi-eseuts  the  tium  of  the  angle  of  inci- 
deuc'e  OCP  and  the  angle  of  reflection  PCP^^  which  are  equah  The  angle 
of  incidenee  OCP,  being  nearly  equal  to  the  angle  Kappa,  may  be  regarded 
m  the  double  of  the  angle  Kapjia. 

It  might  seem  that  it  would  lie  simpler  to  have  the  patient  fix  the  zero- 
point  of  the  arcj  and  to  carry  the  mndle  along  the  arc,  in  order  to  find,  at 
P,  directly,  the  angle  Kappa.  But  this  angle  is  usually  so  small  that  we 
are  glad  to  }>ossess,  for  its  mpid  determination,  a  method  which  gives  a 
precision  double  that  of  this  direct  method. 

Usually  the  pupillary  axis  passes  mthoul — ^that  is  to  say^  at  the  tanporal 
side  of — the  visual  line  {pmUive  angle  Kappa,  +^).  This  condition  pro- 
duci^  for  the  spectator  (who  has  for  his  guide  only  the  pupils  which  he 
secSj  and  not  the  visual  lines  which  he  does  not  see)  the  appearance  of  a 
dttergmii  dmhismtts,  even  when  the  eyes  of  the  person  observed  are  nor- 
mally directed*  Thus,  in  cai^e  of  j^mUive  angle  Kappa,  a  real  divergence 
ap{iears  exaggerated,  while  a  convergent  strabismus  is  apparently  dimin- 
khed — indeed,  often  entirely  couceale<L 

To  find  the  real  angle  of  strabismus  it  is,  therefore,  necessary  to  mibtraci 
the  pomiire  angle  Kappa  from  the  apjiarent  divergmt  strabismus,  and  to  add 
it  to  the  apparent  convetycnt  strabismus. 

The  angle  Kap^m  lakes  the  negative  sign  ( — whun  the  pupillary  axis 
to  the  imide — to  the  nami  side — ^of  the  visual  line.  In  this  case 
tber^  is  an  apparent  convaymee  during  the  normal  direction  of  the  gaze. 
Hence  the  negative  angle  Kappa  ought  to  be  added  to  the  angle  of  the 
apparent  dwcrgcnl  strabismus,  inasmuch  as  ttie  lines  of  sight  diverge  even 
when  the  eyes  have  the  apijearauoe  of  being  pai-allcL  It  ought  to  be 
imded  from  the  angle  of  the  apparent  mnvergetU  strabismus,  which  it  tmuses 
to  appear  unduly  great. 

6UBJECTTYE  STRABOMETEY* 

The  diplopia  which  we  have  met  as  one  of  the  prineijial  symptoms 
of  paralytic  strabismus  |>ermits  us  to  determine  the  angle  of  strabismus 
much  more  easily  and  exactly  than  by  the  preceding  method. 

The  plan  of  mihjecfive  At rabomiri/ that  we  have  pointed  out*  is  based 
00  the  feet  that  the  distance  between  the  double  images  is  the  tangent  of  the 
angi€  of  Mrahimins. 

We  need  only  refer  to  Fig.  2,  in  which  0  is  the  fixation-object,  Q  the 
point  towards  which  the  deviated  eye  is  directed,  and  OmQ  the  angle  of 
strabisoiuB. 

'  Lftndolt,  Annales  d'oculistiqiii?,  Juillet,  1875.  See  aho  Hirschberg,  in  Archives  af 
0|»hih&lniC'logy,  iv.,  September,  1S75. 
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In  order  to  find  the  point  Q  where  the  deviated  eye  supposes  the  objeci 
O  to  be,  we  have  been  obliged  to  bring  tliis  eye  back  to  its  normal  direction, 
to  make  it  execute  a  r^trntion  equal  to  its  angle  of  strabiamiis  in  the  inverse 
flen6&  Hence  the  angle  Ofa(y  is  equal  to  the  angle  of  deviation  Onii2 ;  the 
dktanee  ^parating  the  two  images^  0,  seen  by  the  healthy  eye^  and  0\  seen 
bj  tlie  affected  eye^  is,  therefore^  the  tangent  as  well  of  the  angle  OmO*  as 
of  the  angle  of  strabismus. 

It  sufficses  to  measure  tliis  distance  as  well  as  that  whidi  separates 
the  eye  from  the  object  of  fixation,  to  obtain  the  angle  of  deviation, — in 
other  words,  the  angle  of  strabismus^ — by  means  of  a  simple  trigonometric 
formuk. 

To  avoid  any  calculation,  we  have  divided  into  tangents  of  multiples 
of  5**  one  of  the  walLs  of  oar  consultation^ room.  This  division  is,  of 
coarse,  applicmble  to  only  one  radius, — tliat  is  to  say,  to  a  given  distance. 
It  is  therefore  necessary  that  the  person  examined  shall  always  ocenpy 
the  same  position  relatively  to  the  wall.  For  that  purpose,  we  have 
marked,  by  four  nails  driven  into  the  floor,  the  location  of  the  chair 
occupied  by  tlie  patient.  On  the  wall  opposite  to  him,  on  a  level  with  his 
eyes,  is  the  zero-point  of  our  divisiou,  which  goes  from  there  to  the  right, 
to  the  left,  upward  and  downward,  and  in  two  intermediate  directions- 
The  patient  is,  so  to  say,  within  a  sphere  whose  centre  coincides  ^^-ith  his 
eyes,  while  the  points  where  the  radii,  going  thence,  reach  the  wall,  are 
designated  by  figures. 

If  we  place,  on  the  wall,  a  candle  flame  at  the  Eero-point  of  the  divi- 
aon,  the  patient  needs  only  to  point  out  die  place  at  which  he  sees  the 
second  image,  and  we  r^  there  direcdy  the  angle  of  his  strabismus.  We 
may  similarly  appreciate  the  increase  and  the  diminution  of  this  angle  in 
the  different  direetions  of  the  gaase. 

For  a  distance  of  tiirce  rndres,  the  tangents — that  is  to  say,  the  divistona 
of  the  wall^ — are  the  following ; 

Starting  from  tlie  zero>point, 

6«  =  2fl  cm.  20*  =^  109  cm.  S5**  =  210  cm. 

10«*  ^  53  em.  2S^  ^  140  cm.  W>  =  251  cm. 

15«  =  80  cm,  ao*  ^  ITS  cm,  45*  =  SOO  cm. 

The  upper  |mrt  of  the  vertical  meridian  bears  the  ^me  division*  It  is 
eonvenientj  however,  to  continue  it  fuither,  and  to  mark 

60"  =  S58  cm.  550  =-  428  cm. 

The  lower  part  is  divided  in  the  same  way  as  fiir  as  to  the  floor. 
The  latter  will  be  found  eleven  centimetres  below  the  number  20**  of 
the  division. 

From  this  point  (120  cin,  from  the  lero-point)  the  degrees  of  the 
division  present  the  following  distances : 
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Sft"  ~  43  era. 
85*  =.129  cm. 


40°  ^  l^il  cm. 
46^*  ^  180  cm, 
m  =  200  cm. 


65**  ==216  cm. 
60*  =  231  cm. 


For  a  radius  of  two  humh-ed  and  twaitif*fipe  cenltmeireJt  (the  distance 
from  the  patient  to  the  wall)  the  divisions  of  the  horizontal  meridian  csor- 
rapond  to  the  following  numbers : 
Starting  from  the  zero-point, 


6*  ==  19.6  <TO. 
10*  =  aS.G  cm, 
18"  =  60  cm. 


20°  =  82  em, 
25=*  =  105  cm, 
80**  =  180  cm. 


85®  =  im  cm. 
40*»  =  139  cm. 
45*  =:  225  cm. 


Fro.  30, 
0 


For  the  ascendiog  part  of  the  vertical  meridian, 

50®  =  274  cm,  55"  =  321  cm. 

The  descending  part  touches  the  floor  at  one  hundred  and  twenty  een- 
timetres, — that  is  to  say,  between  25"^  and  30°. 

From  this  point  (120  cm.  fmm  tlie  2ero-|K)int)  the  different  dt^grees 
correspond  to  the  following  lengths : 

SO*  =  18  cm.  45"  =       cm.  65*  =  14T  em, 

35*  —  54  cm.  50"  —  124  cm,  60*  —  156  cm, 

40*  =  82  cm. 

PRISMS. 

The  degree  of  the  stmbismus  may  Ije  determined  in  still  another  \?ay, 
— that  is  to  say,  hy  means  of  prmjis. 

A  prismatic  glass  defle<4s  towards  its  base 
the  luminons  rays  which  travcrae  it,  in  sneh 
A  way  that,  to  an  eye  looking  throtigh  it, 
objects  appear  displaced  towards  the  snnimit 
of  the  prisnL 

Thus,  in  Fig,  30,  the  ray  OP,  which 
es  fn^m  the  himtnons  point  0,  instt^ad  of 
Qontinning  Its  conrse  in  a  straight  line  to- 
ward? o,  IS,  by  the  prism  BAB,  dc^flectetl 
towards  / — that  is  to  saVj  towards  the  base 
JiB  of  the  prism^ — as  If  it  came  from  the 
point  £?. 

Thus  oPf  is  the  mgk  of  devtalimi  of 
the  prism*  This  angle  is  eqjial  to  the  angle 
0PJ3,  since  Po  is  the  pi*olongation  of  OP, 
m  PQ  ifl  that  of /P. 

This  pro[>erty  of  prisms  may  be  utilizeil 
to  direct  njx>n  the  fovea  centralis  of  a  devi- 
ated eye  the  luminous  rays  which  would  not 
otherwise  reach  it. 

Thus,  if  the  eye  In  our  figure  be  directed 
towaids  insteafl  of  bei-ig  cr^rectcd  towanfe 
Vcn.  lV,--4  *  .      :  : 
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Oj  tlie  prism  BAB  will  ciuise  to  fall  on  tlie  fovea  eeiitmlis  /  the  image  o 
Of  whieh  otherwise  would  be  formed  upon  an  excentric  point  (o)  of  the 
retina. 

Now,  if  0  is  the  object  fixed  by  the  sound  eye,  and  Q  the  point  towards 
which  the  strabotic  eye  is  directed,  OP^  is  the  auf/k  of  simbwmmy  aud 
that  angle  is  equal  to  the  angle  of  deviation  of  the  prism  BAB* 

This  prism  is  calletl  t!ie  correding  pj  tsm  ;  for,  by  causing  the  image  of 
the  fixation-objwt  to  fall  upon  the  fov^ea  ct^ntralis  of  the  affected  eye,  it 
brings  about  the  fusion  of  tlie  two  images,  it  puts  an  end  to  the  di[>lopia, 
and  corrects,  so  to  saj,  tlie  strabismus.  d 

Hence  the  wrrecting  prism  also  gives  the  measure  of  the  strabismus. 
That  is  one  of  tlie  reasons  why  it  seems  logitsil  to  us  to  inscribe  upon  the 
prism  the  angle  of  the  deviation  whicJti  it  produces.  The  diplopia  corrected 
by  prism  No,  10  will  indicate,  then,  a  strabismus  of  10°.  And  if  we  have 
asceilained,  by  some  other  method,  the  angle  of  a  strabismus,— im  angle  of 
8**,  for  instance, — we  shall  know  that  it  is  corrected  by  prism  No,  8.'  | 

It  18  true  that,  since  the  Washington  Congress,  two  otlior  proposition b  as  to  the  method 
of  numl>Gring:  priams  hiive  been  made.  The  first  U  that  of  Dr.  Dennett,'  who  would  take 
&£  a  limit  of  meusurement  of  pri^nratic  rofmcriion  the  tenth  of  the  mdtftnf  whk-h  he  calU 
centrfld."  The  other  proposition  ©imea  from  Mr.  Prentice.'  This  author  would  take  ai 
the  nit^Hsure  nf  ii  priara  the  tungent  of  the  deviivtion  for  a  radius  of  one  metre.  His  unit 
is  a  prinm  which  ut  this  distance  produces  an  appar-ent  disjilucemenl  of  one  eentimetre  t 
he  eali*  it  the  "  prism  dioptre/* 

This  U  not  the  place  in  which  to  enter  into  the  diicus^ion  of  these  two  methods,  both 
of  which  are  very  ingenious.  Thtir  advantages  are  pointed  out  by  their  authors  in  the 
puhhciiijons  dtt^.  In  spite  of  ihnij  and  notwithstanding  a  most  flattering  letter  which 
the  American  Uph  thai  mo  logical  Society  hm  done  me  the  honor  to  address  to  me,  hy  it« 
eminent  Socr^tary^  Dr.  Samuel  B.  St,  John,*  in  favor  of  Dennett's  eysteni  (a  ktter  to 
which  I  am  happy  to  make  hero  a  re&pectful  resp^vnse),  I  still  find  it  more  practical  and 

1  Up  to  the  present,  prisms  have  been  numbered  according  to  Ih^ir  anffle  of  opening 
(BAB^  Fig.  aO).  This  prineiple  of  the  numbering  of  prisms  i^  neitht^r  logical  nor  prac- 
tical ;  for  the  angle  of  opening  *cnrc<'ly  )nt<?rests  u^,  m  it  does  not  indicate  the  deflective 
action  of  the  prism.  Thi^i  aetUm,  wiib  which  al^oe  we  are  concerned,  depends,  indeed, 
not  raerely  upon  the  angle  of  the  prism,  but  also  uptm  the  material  of  which  it  h  made. 
The  angle  of  deviation  of  a  prism  is  about  one-half  of  its  angle  of  openingi  in  the  case  of 
ordinary  spectacle  gla*i$.  It  increases  and  decreases  with  the  index  of  refraction  of  the 
glasa. 

It  was  in  order  to  obviate  this  inconvcni'^nce^  and  to  facilitate,  for  the  ooiilist^  the 
employment  f>f  prisms  in  the  iTieasnre»oent  as  well  as  in  the  correction  of  the  motor  trouble! 
of  the  eyct  that  the  section  in  Ophthalmology-  of  iha  Internationfll  Congre^  of  Medic^.l 
Sciences  at  Washington  (18S7)  charged  Dra.  Edward  Jackson,  Swan  31.  Burnett^  and  my* 
self  to  propose  to  the  next  International  Congrt^  to  number  prismatic  glasses  icscofdini: 
to  the  angle  of  the  deviation  which  they  produce.  I  acquitted  myself  of  thii  ratBsion  ai 
the  International  OphthabnoUjgical  Congress  at  Heidelberg  in  lf«&S,  m  well  as  at  that  of 
Medical  Sciences  at  Berlin  in  18W»  and  I  have  not  ceaa^  to  do  my  best  to  further  this 
useful  reform-    See  also  E.  Maddoi,  Jijurnal  of  Anat.  and  Physiol.,  xjci,  p.  32. 

'  "William  S.  Denn<?tt,  Transactions  of  the  American  Ophthalmological  Society,  1890, 
■Charles  F.  Pr^^'niice.  The  Metric  System  of  Kuml»ering  and  Measuring  Priimi, 
Archive*  of  Ophthalmology,  iii.,  1890.  . 

•  juiyj  itm:      •%      r::    i  r 
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fimpld  to  numhtf  tht  jn-lmfi*  acx^ordlnff  to  the  if  fin^ff  of  ttertftiiftri ,  just  a.?  In  Btrabomctry, 
m  measuritig  the  exeursiutis  of  the  eyes,  in  desigimlujg  the  angles  Kappa,  Al^ihu,  Gammii, 
ete. 

The  ceotrud  muj  have  its  adv^auUgefl  in  phyaics^  but  pbysidfitB  have  not  yt^l  adopted 
iL  How  cciiild  we  assume  thU  refaniij  we  wbu  hdve  only  distant  rt'lationB  with  lUe  exact 
icietices?  This  n*f-»nii,  in  ardvr  to  In?  lojjictil,  would  int'ludc^^  myreaviir^  a  coiii-iJombl^ 
cliatige  in  tlie  gruduutjon  nt  all  our  appunitua  and  instruments — per]met;er|  opbtbal- 
ttoineter,  etC|  ail  diTidiHl  in  degrees. 

Stmbotnetry  with  the  aid  of  prigms  as  we  have  pointed  out/  subject 
to  a  flight  ermn  The  cornx-tiiig  prism  may  prove  to  be  a  shade  weaker 
than  tlie  angle  of  stnibismuB,  This  fact  is  explk^ible  in  the  fullowing 
way.  When  a  prism  has  brought  the  double  images  to  within  a  short  dis- 
tance of  each  other,  the  tendeney  to  binocular  and  single  visic»n  is  jxjwer- 
liiily  awakeneil  and  provokes  a  most  energetie  eontrattion  of  the  pai^tic 
luii^le  ID  order  to  realize  the  fusion  of  the  two  images.  The  instinctive 
feeling  of  the  impossibility  of  attaining  fusion  preveuts  the  patient  from 
making  that  effort  while  the  diplopia  is  still  too  great. 

The  sitme  fnet  sbows  itself  b1s<j  in  a  very  striking  way  in  Fig.  7*  The  curve,  which 
represent*  the  diplopia  tif  a  pennon  affected  with  paresis  of  the  left  external  rectus,  is  regu- 
Uf  up  to  the  tiiirty-fiah  dc*^jri>e  at  tbo  rij<bt.  Then?,  it  deBct  ndft  suddenly,  to  become  fmed 
with  the  hon/.ontal  lino.  This  me^nri  tbut  the  sejMimtion  between  the  double  imnges,  having 
diniMmshed  grn#iufilly  dunn^  the  gussc*  tti wards  I  lie  hesil thy  Mdt%  becomes  suddenly lia 
sonn  HA  ihe  iniai^^  are  &n  m^ir  to  each  other  thttt  a  slight  fetfort  of  the  pamic  muscle 
luffices  to  bring  about  their  ftislun. 

In  order  to  avoid  this  error,  one  need  only  choose,  as  eorreding  prism, 
that  i>rism  wliieh  causes  and  maintains,  without  effort,  the  fusion  of  the 
double  images. 

The  tijree  methods  of  stralx^metry— first,  by  means  of  the  corneal  reflex; 
seeond^  by  means  of  iungmiis;  and,  thirdj  by  means  of  prisms — are  the  most 
ratiooal  and  most  pi^aetieal  ones  with  which  we  are  acqnainted.  Being  each 
based  u^Kin  a  principle  differing  from  that  of  the  others,  but  all  tending  to 
the  earne  end, — the  determination  of  the  angle  of  the  strabiemusj — ^they 
exercise  an  excellent  control  over  each  otlier.  Hence  we  recommend  them 
to  all  who  wish  to  determine  the  deforce  of  deviation  of  an  eye  with  a  pre- 
daioQ  snfflcieot  and  easy  to  obtain  in  practice. 

These  methods  of  strabometry  are  rational,  because  they  measure  the 
angle  of  the  deviation  of  tlie  eyes  and  express  it  in  ihgree^. 

It  is  im'omprchensible  that  any  one  should  ever  have  attempted  to 
express  a  deviation,  a  rotation  of  the  eye, — that  is  to  say,  an  essentially 
angular  value, — ^by  linear  measures.  Nevertheless,  we  still  hear  of  a 
Etmbisanis  of  so  many  millimetres  or  lines,  as  if  the  eye,  that  has  turned 
amund  it^  centre  of  rotation,  had  been  displaced  along  a  line.  This  is  quite 
m  absurd  a%  if  one  should  wish  to  express  exophthalmia  or  any  other  dis- 
plKsement  of  an  eye  by  means  of  angular  degrees. 


Landolt,  De  la  StrabomStrief  Annates  d'oculbtiquc,  187d> 
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Indeed,  logic-al  in  this  lack  of  logic,  the  author  of  one  of  the  principal 
works  on  ilm  subject  lim  substUuttHl  mi  ili  metres  for  Uie  angle  of  strabis- 
jims  and  express*^  the  difference  of  the  level  of  tlie  eyes  by  degrees.  Let 
us  hope  that  the  future  generation  will  do  juBtiee  to  these  aberrations  which 
we  have  never  ceased  to  combat  J 

DETERMINATION  OF  THE  MONOCFLAH  FIELD  OF  FrXATlON, 
The  degree  of  the  deviation  dws  not  suffice  to  give  a  correct,  idea  of 
the  strabismus ;  we  must  further  know  the  field  of  excursion,  or  ji^M  of 
fixailon^  of  each  of  the  eyes.  This  is  tnie  not  only  for  paralyses  of  the 
ocular  mu&t»les,  but  still  more  for  non-paralytic  strabismus,  with  which  we 
shall  later  become  accjuainted. 

The  field  of  fixation  is  most  simply  determined  by  aid  of  the  peri  me- 
ter,  at  t!ie  centre  of  which  is  placed  the  eye  to  be  eitamined,  the  other 
being  coveretl  by  a  bandage.  Tlie  eye  is  made  to  folkiw  a  fixation-ohjeit 
(letter,  figure,  printed  word,  or  the  hke)  which  is  moved^  in  all  directions, 
along  the  arc  of  the  perimeter.  The  degrees  at  which  the  object  ceases 
to  be  seen  di^it^nct!y,  correspond  to  tlic  limits  of  the  excursions  of  the  eye. 
These  degrees  may  be  instTil>ed  on  tlie  same  selienie  as  is  used  for  the  field 
of  indirect  vision.  Their  onion  gives  the  field  of  fixation.  (See  Figs- 
12,  14,  19,21,  22,  23,  and  24.) 

In  order  that  this  somewhat  primitive  estwimcnt  may  be  sufficiently 
exact  for  practice,  it  is  neeessarj'  that  the  patient^s  head  be  inuuoViile,  other- 
wise its  TOtations  will  be  added  to  those  of  the  eye,  and  vitiate  the  result 
of  onr  investigation.  The  head  conld  not  be  more  solidly  or  more  simply 
fixed  than  by  the  teeth,  which  form  jmrt  of  the  skeleton.  For  this  pur- 
pf>se  we  use  a  horizontal  strip  of  soft  wood,  screwed  over  the  supi>ort  of  our 
I>erimeter.  It  is  wmpjx^  in  a  bit  of  white  iMiper,  and  the  patient  is  directed 
to  seisM*  solidly,  Ix»tween  his  molars,  the  right  side  or  the  left  side  of  the 
mouth-piece,  accoi-ding  as  one  wishes  to  examine  the  left  or  the  right  eye, 
which  thus  finds  itst.df  at  the  centre  of  the  i)erinKter, 

Instead  of  answering  by  words,  which  would  cause  a  relaxation  of  the 
bit,  the  jjatient  indicates  by  signs  made  with  his  hand,  whether  or  not  he 
sees  the  object  distinctly. 

Another  precaution  is  to  select  fixation-objects  of  such  a  kind  thct  the 
patient  can  distinguish  them  by  direcrt  vision  only.  If,  for  instance,  he 
still  read  the  word  by  the  aid  of  a  part  of  the  retina  distant  from  tli© 
fovea  centralis,  tlii^  angle  of  excentricity  would  unduly  inclose  the  field 
of  fixation.  However,  this  ig  less  to  be  feared,  as  a  matter  of  fiact,  than  is 
the  opi>osite.  It  is  noticeable,  indred,  that  sight  dccre^Lsts  in  the  extreme 
directions  of  the  gaze;  in  other  words,  that  the  object  of  fixation  apj^ears 
indistinct  even  t<>  a  normal  eye,  when  the  latter  approaches  the  limits  of 


»  SneUen  und  Laodolt,  Strabometrie,  Gmcjfe  und  Saemiaeh,  Handbucb  der  gwammtea 
Augenheilkunde,  ML  S,  285, 1874. 
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ltd  ficlJ  of  fixatioa,  Heuee  it  is  dcsimble  to  Btlc*ct  an  object  wlilch  J3 
lUj  dii^ttnguisbiible,  but  which,  notwithgtandiug^  cannot  be  recagnizt?d 
hy  indirect  vision. 

When  the  yUum  of  tlie  eye  uoder  examination  is  very  feeble^  or  the 
patient  lacks  ititelligenee,  the  field  of  excursion  is  to  be  detemiiixed  objec- 
iivtl^  hy  tJie  aid  of  the  corneal  reflex.  A  small  lighted  candle  is  placed  at 
the  zcro*poiiit  of  the  arc,  and  the  patient  is  made  to  fix  it  By  laokiiig 
ai>ove  or  Mow  the  ai-c,  as  in  strabometry  (p.  44),  one  then  places  oue^s  oAvn 
eye  so  that  the  reflex  of  the  flame  ap[jears  just  at  the  centre  of  the  pupil 
of  the  examincii  eye,  Tlien  one  moves  the  cmidlc  along  the  ait*j  having 
the  pfitient's  gaite  follow  it,  and  atx^oniijanies  it  with  one's  own  eye  until  the 
reflex  leaves  the  pupillary  C5cntre, — that  is  to  say,  until  the  examined  eye 
no  lunger  follow  the  object  This  point  corresponds  to  the  limit  of 
the  field  of  excursion. 

The  field  thus  determined  is  almost  ahvays  a  little  more  extended  than 
the  subjective  field  of  fixatiou.  The  explanation  of  this  fac^t  is  to  be  found 
in  the  lessening  of  sight  which  we  have  juBt  pointed  out  in  the  extreme 
deviation  of  the  gaze* 

Jnst  as  in  the  case  of  the  angle  of  strabismus,  it  is  bes^t,  in  order  to  be 
exai^,  to  take  into  account  the  angle  Kapjrn  in  the  objective  mensuration 
of  the  field  of  fixation. 


DETERMINATION  OF  THE  BINOCULAR  FIELD  OF  FIXATION, 
The  most  ira]x>rtant  thing  to  determine  in  every  case  of  stmbisrans — 
indeed t  in  every  case  of  a  trouble  in  the  motility  uf  the  eyes — is  the  bmoc- 
\dar  p^id  of  Jixation^  the  extent  of  the  space  over  which  the  lines  of  sight 
of  the  two  eyes  can  meet  in  the  same 
lM>iiir  of  fixation.  This  ex]>criment 
sbonid  \m  made  at  sueh  a  disjancc  that 
tlie  coiivei^en<-e  may  be  disregaixltHl, 
We  use  for  this  the  mural  division 
which  we  have  described  in  the  discas- 
don  of  subjective  stml)ometry*  We 
ha%-e  marked  for  this  purjjose  upon 
tlie  wall  the  tangents  of  the  multi- 
ples of  5^  in  nine  meridians,  sepamtctl 
by  20**  from  each  other,  also  the  meri- 
dians inclined  at  45*^.  (See  Fig,  3L) 
The  peiBon  to  be  examined  is 
ptaml  before  this  divisiou  in  sucli  a 
way  that  his  eyes  corrt*s]K>nd  to  the 
eentne  of  the  imaginap)'  hemisphere  whose  projection  is  inscribe*!  on  the 
tt-all  and  floor.  Tlie  head  is  fixed  by  means  of  a  dental  strip  supported  by 
a  ^lid  pedestah  Then  one  moves,  along  the  prineijial  meridians  of  the 
cfaartj  a  lighted  candle,  which  the  patient  follows  with  his  eyes  until  he 


Nonnel  bInoCQJar  field  of  flxbd^n. 
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eomnieri<X'a  to  see  it  double.  Tlie  point  at  which  this  diplopia  a[)pears  con- 
stitutes the  limit  of  tlie  field  of  binocular  fixatiou  in  eat-b  given  direction. 
This  h  reooitled  on  a  scheme  like  that  used  for  the  record  of  the  monoeular 
field. 

The  perception  of  the  diplopia  is  favored  by  a  colored  glass,  which  is 
best  held  by  the  patieut  himself  before  one  of  his  eyes* 

The  full  lioe  in  Fig*  31  corresponds  to  the  normal  field  of  binocular 
jhaiion  of  the  author.  The  pointed  curves  at  the  left  and  right  of  the 
lower  part  of  the  figure  are  nothing  else  than  the  iofero-exterual  limits  o" 
the  monocidfir  fields  of  fixati<:in.  The  nose  prevents  this  space  from  being 
dominated  simultaneously  by  both  eyes, 

ETIOLOGY  OF  THE  PARALYSES  OF  THE  MOTOR  APPA 
RATUS  OF  THE  EYES. 

The  affections  which  are  capable  of  cautiing  pai'aJysis  of  the  motor  nerves 
of  the  eyes  are  numerous  by  reason  of  the  long  coui'seof  these  nerves,  tlieir 
divers  rektious  with  adjacent  organs,  the  rt^latively  considerable  extent  of 
their  central  and  peripheral  expansions,  and  the  multiplicity  of  tlje  altera- 
tions of  whieli  these  organs  and  regions  are  susceptible, 

following  thene  nerves  from  their  intra-hcmispheric  origin  to  tlieir  orbital 
termination^  four  principal  groups  may  be  distinguished  in  the  paralyses  of 
the  motor  nerves  of  the  eye : 

First,  paralyses  from  lesions  of  the  inJtrormrebral  course  of  (heM  nen*es  ■ 
second,  [laralyses  from  le&Ums  of  their  proiuberentiai  nitdei ;  tliird,  pamlyses 
from  lesions  of  these  nerves  in  their  course  after  their  appsinujt  origin, — that 
is  to  say,  after  ilteir  imtie  from  the  bt*ain  up  io  their  eiUrance  into  (lie  oi'bk 
fourth,  [wimlyses  from  lesions  of  their  inira-orhittd  ramifimiimis. 

The  cercbml  affections  as  well  as  the  general  maladies  which  may 
beget  paralyses  of  the  motor  nerves  of  the  eyt^  are  treated  of  in  s|>ecial 
articles  of  this  Syste  m*  We  refer  our  readers  to  these  works  of  our  emi- 
nent collaborators.* 

Here  we  have  to  deal  only  with  the  thiid  and  fourth  groups, — that  is  to 
say,  with  the  lesions  to  which  these  nerves  are  exposed  after  having  left 
the  brain, 

Tlie  clianges  which  the  motor  oeuli,  the  alxlucens^  and  the  patheticus 
may  undergo  in  their  path  at  the  base  of  the  brain  are  rarely  essentiah  It 
is  more  commonly  external  causes  which  influence  them. 

The  principal  one  is  premure  exerted  upon  their  trunks.  This  may  be 
due  to  hernorrkngfs^  Bpontaneous  or  traumatic,  which  otocur  in  the  cranial 
cavity;  to  exudaiiom  accnmpativing  memngiti^ ;  to  hmors  which  originate 
within  the  cerebral  mbntance^  or  in  its  envelopes^  or  in  the  boni/  Hmue  of  the 
cranium.    At  times  these  nerves  participate  in  an  inflammatory  proci?ss 


^  nlso  LoTidolt  and  Epfifon  iti  Weckor  and  LaiidoIt|  Tmito  complet  d'oplithal- 
tnologie,  ill  p.  640. 
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develi^ped  in  their  viciDity  [meninr/Uts,  profp-emive  general  paralysm^  and 
ihrominm^  of  Hie  camniom  mnme^).  Finally^  they  iiiay  be  tloHtroyed  or 
compmeed  at  aome  poiDt  of  their  cK»iirse  by  traumatism  {  fracture  of  fh& 

Certam  i«mars  of  slow  gmwth  and  of  small  volume  may  prnduce  very 
localized  paralyses  of  the  motor  nerves  of  the  eyes.  This  is  especially  the 
i^se  in  aneurwim  developtHl  on  the  arteries  which  are  in  intimate  rela- 
tions witli  these  nerves.  Thus,  Ranchfuss^  has  observtjd  a  pai-alysis  of 
the  left  motor  oculi  pn>duced  by  an  aneurism,  of  the  left  posterior  cerebral 
artery,  the  size  of  a  pca^  which  pressed  upon  this  nerve. 

y ieden  has  ix-jmrted  an  observation  of  an  is4)lated  paralysis  of  the  right 
rheticus  due  to  tlie  pressure  exerted  ni>on  the  nerve  by  the  pineal  gland^ 
ich  had  undergtme  ctfislw  degetm*aimn. 
St^philomaki  may  produe<?  tlie  same  result. 
Tumors  of  die  cerebellar  fossa,  tliose  of  the  pons  Varolii^  those  of 
the  petrous  bone,  and  those  which  have  their  origin  in  the  walls  of  the 
cavernous  sions,  are  those  which  most  exjwse  the  motor  nervei*  of  the  eye 
to  pre^ure.  The  last  two  classes  generally  involve  also  jiaralysis  of  the 
other  bulbar  nerves. 

The  motor  nerves  of  tlie  eves  are  so  liable  to  be  damaged  bv  imnnmtimis 
of  the  eraninmj  that  i>aralysw  of  these  nerves  is  sometimes  the  only  symp- 
tt>m  present  when  the  injury  has  not  bmi  sufficiently  severe  to  cause  grave 
changes  in  the  intra-eranial  mass.  Thm^fractareg  of  tlie  6aseare  frequently 
acconi|Kinied  by  paralytic  strabismus,  especially  thoae  which  concern  the 
petrous  bone.  Panas  has  called  attention  to  the  fact  tliat  in  such  a  case 
the  paralysis  of  the  external  motor  is  more  fretpient  than  that  of  tlie  third 
and  f(jurtb  fmirs.  This  is  due,  acwj-tling  to  tliat  authorj  to  the  jieculiar 
relations  of  these  different  nerves  with  that  region  of  the  cranium/ 

In  contradistinction  to  paralysis  of  the  common  motor  ocnli  of  bnllmr 
origin  J  that  which  is  pro<luced  by  pressure  or  rupture  of  its  trunk  at  the 
of  the  brain  is,  if  not  always  absolute,  at  least  frequently  total, — that 
to  my  J  it  extends  to  all  tlie  nnisek^s  innervated  by  the  affected  nerve. 
Our  fourth  group  comprises  paralyses  due  to  lemma  of  the  iermiticd 
orbital  braneheJ!  of  the  motor  oculi  nerves^ 

At  their  entrance  into  the  orbit,  through  the  sphenoidal  fissure,  the 
aerves  wbicJi  supply  the  muscles  of  the  eye  are  still  very  much  exjxised 


'  Mif  niin,  NoU*  mt  k  B4>Upose  de»  nerCi  fjptiiiiiea  et  dea  nerfs  nioteiira  <3e  TceU  duns  1a 
llftfalyMe  genemla  (Gazelle  Medmalede  Turk,  No.  44,  1877). 

'  For  the  dilferont  syiiiptoiiis  which  may  aeciimpaTiy  the  bnsal  pumlj™  of  tbe  motor 
airm  of  tbe  eyas,  and  fur  the  peculinr  vulue  of  ih^e  pnnviyae^  n&  eoocems  the  Iwalisca- 
tioai  of  a  cserebml  lesion,  see  N^tthnfi  j^Gl^  Topiache  Diajrnostik  der  Gehinikrankh-^  1879, 

*  Kauehfa'^f  ,  Eur  Casuistik  der  Himembolie,  Pet**rsb,  Med.  WoeheiiBchr,  Ko.  7^  187S. 

*  Pknafti  De  la  paralysie  du  nerf  nmteur  fjoiiliiirt'  externe  cN>ne^oiiti^e  aui  tmunmtiam^ 
d«i  iirArie^  Archives  d  Ophtalmnlogie,  i.  p,  3»  1880-Bl  ;  and  GenouviUej  Fracture  de  la  base 
du  crane  avec  paraEyaie  du  nerf  tnoteur  ocukire  externe,  Archives  d^Ophlalmulogie^  Feb- 
riiiiiy,  1888. 
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to  the  LDjurious  influences  which  may  result  from  le@ioii»  of  the  sketetoa 
{periostitis^  ^umma,  fmcturesi). 

Even  in  the  interior  of  this  cavity,  they  appear  to  be  suhject  to  in* 
flamniation  of  their  neiirilemraa  in  a  8pontaiieous  way  (]*erhap8  a  part  of 
the  motor  jyaralyses  of  the  eye  a  frigore  is  due  to  ati  iuflamniatiou  of  the 
muscular  tissue  itself),  ofteiiest  under  the  influence  of  cold  {rkeumitllmml 
parali/se^)^  or  consecutively  to  inflammulion  of  Uif  cdbdar  timm  of  the  orbL 

Thu8,  Landeeberg'  has  oljservcd  a  puj-alysis  of  almost  all  the  muscles 
of  both  eyes,  without  any  cerebral  symptom,  in  consequcuce  of  exiKisureto 
cold*    The  cure  was  perfect  at  the  end  of  a  short  time. 

Von  Hippel^  has  seen  a  complete  paralysis  of  the  muscles  of  the  eye^ 
with  symptoms  of  inflammation  and  oedema  of  the  orbital  ti^ue,  which  lie 
attributes  to  a  periostitis  of  the  sphenoidal  fissure, 

Perhaps  it  is  to  such  changes  that  the  paralysis  sometimes  observed  in 
cases  of  dental  caries  (Baumeister  has  related  a  case  of  this  sort)  or  of  acute 
aurieular  rheumatimi  must  be  attributed* 

We  have  obsci'vcd,  vvitit  our  clinical  assistant,  Dr*  Gygax,  a  very  strange 
case  of  paresin  of  the  inferior  reeim,  caustJ  by  an  injiamimiion  of  the  mucous 
membrane  of  the  antrum  of  Highnwre,  There  was,  at  the  same  time,  a  cer- 
tain degree  of  protrusion  of  the  globe ;  but  the  proof  that  it  was  not  merely 
a  question  of  displacement  of  the  globe  by  pi-epsure  was  to  be  found  in  the 
verj^  dibiiinct  sj^raptoms  of  paresis  of  tlie  inferior  iwtus.  Thus,  tliere  was 
strabismus  sumuni  vergens  of  10%  with  slight  divergence  of  the  eye  and 
corresponding  vertical  diplopia,  increasing  when  the  imtient  looked  down- 
ward and  to  the  aifectcd  side,  diminishing  when  he  looked  in  the  opjxisite 
directions. 

It  is  evident  that  a  tumor  at  all  voluminous,  developing  itself  in  th^f 
narrow  sjiace  which  tlie  orbital  terminations  of  the  motor  nerves  of  the 
eye  occupy,  has  for  its  effect  their  compression  or  auuihilatiou.    But  in 
such  a  case  the  lesions  of  the  nerves  are  hidden  in  those  of  the  muscles 
which  they  innervate. 

Paralysis  of  orbital  origin  may  be  pailial  and  localized,  but  it  isofteu^ 
general.    It  is  usually  atx;ompanied  by  periorbital  pains.    Movements  of 
the  globe,  and  pressure  from  befom  backward  on  the  closed  eye,  are  equally^ 
iminful  when  there  exists  an  inflammation  of  the  cellular  tissue  of  thM 
orbit    The  latter  is  generally  accompanied  by  chcmosis,  and  there  is  a 
certaiu  degree  of  exophthalmos,  still  more  accentuated  when  mised  by  a 
neoplasm  developed  in  this  tissue* — Final ly,  the  internal  and  external 
frontal  nerves  are  often  affected  at  the  same  time.    Hence  there  will  l>e 
founds  in  many  cases  of  this  kind,  a  certain  degree  of  anaesthesia  of  the^ 
skin  of  the  forehead.  i| 

'  Lnndi?«bf>r]7,   Uehor  dojip«?leeitige   AugenmuskGllachmungen,  Borlincr  kUni^cti^ 
Wodicnsdirifl,  SS>  fi45^48,  1874. 

^  Von  Hippelf  Lnehmung  nUor  Mu^keln  eines  Auges,  B^noht  OphlhulinDlogise 
Klbik,  Oieaien,  1879-1891,  S.  22. 
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Fraenkel '  describes  a  sort  of  ^eroits  dcr/cncmtion  of  the  ocw/ar  viuscki 
in  prijga'ssive  auiemm.  This  lesion^  muruov(*r,  does  not  api>ear  to  have 
caused  strabismus. 

Mention  shoald  also  be  made  of  the  congmiinl  pnmlifses  of  the  ocular 
mnseleg.  They  are  not  so  mre  as  seems  to  be  generally  supposed.  Schar- 
plnger*  relates  a  case  of  congenital  paralysis  of  die  sixth  and  seventh  pairs 
(abdueeus  and  facial). 

We  have  ourselves  obsen^etl  several  cases  of  conf/miktt  pimk. 

It  is  possible  that  many  cases  of  strabismus  in  young  eliildren,  which 
are  tisnally  considered  as  n on -paralytic,  bt^cause  the  symptoms  whieli  cbarac- 
terize  paralysis  of  the  ocular  muscles  arc  not  very  pronounced,  art*  proijcrly 
refemble  to  ctiDgenital  paresis.  If  diplopia  is  lacking,  it  is  simply  because 
bmocular  vision  did  not  exist  at  the  time  of  the  production  of  the  paresis. 
The  association  of  the  movements  of  the  two  eyes  likewise  undergoes,  in 
fludi  a  case,  changes  capable  of  interfering  with  the  classic  aggregtition  of 
the  symptoms  of  muscular  paralyses. 

ETIOLOGICAL  DIAGNOSIS  OF  THE  OCULAR  PARALYSES, 

All  the  etiologimi  circumstances  which  we  have  just  enumerated  gener- 
ally present  themselves  at  once  to  the  mind  of  tlie  physician,  in  the  presence 
of  a  muscular  paralysis  of  the  eye*  A  careful  anamnesis  and  examination 
will  enable  us  to  eliminate  the  majority  of  them,  by  directing  our  attention 
more  especially  to  certain  ones  among  them.  Generally,  affections  of  this 
kiod,  when  they  arise  iu  young  and  apparently  healtliy  individimls,  when 
not  due  to  traumatism,  are  of  rheumatic  or  sypliililic  origiu.  Henoe  one 
ought  to  suspect  the  presence  of  s^phUU  in  such  a  case,  and  inquire  con- 
cerning the  patient's  morbid  antecedents. — If  theaffcc^tion  began  subsequent 
to  exposure  to  cold,  and  is  accomijanicd  by  irontal  and  periorbital  pain 
with  painful  sensations  when  the  eyes  are  moved j  it  is  likely  to  be  of  rAeu- 
mati^mal  origin. — ^If  neither  of  these  two  causes  appears  to  be  in  action^  it 
is  best  to  seek  for  symptoms  of  tabes  doraalis,  such  as  cubital  antei^fthesia, 
cnrdialgia,  the  decrease  of  sensibility,  shooting  pains,  difficulty  in  micturition 
ami  defecation,  etc.,  the  abolition  of  tlie  patellar  i-eflt'xes,  and — a  symptom 
much  more  characteristic — the  immobility  of  the  pupil  under  the  intluence 
of  lights  its  contrattiun  accompinying  convergence.  (Af^yll-Koljertsom) 

The  urioe  ought  always  to  be  examined,  in  oi*der  to  learn  whether  or  not 
it  contains  sugar. 

If  all  these  researches  remain  without  result,  we  may  investigate  the 
possibility  of  tlie  pai*a lysis  being  due  to  pokmiing  by  lead^  diseased  nieatj 
tobfieeo^  aiooholy  or  by  the  other  injurious  substances  which  we  have  men- 
tioned  above ;  finally^  hifHtcrki  has  to  be  taken  into  account. 

The  nature  of  the  paralyses  which  follow  diphtheria  will  soon  be  recc^- 

>  FfMnkel,  Deuteehefl  ArchiT  ftlrkliti.  Med.,  v.  20,  H.  5,  1877. 

'  Schsrpini^r^  New  Yorker  medicinische  MonaUschrift,  Ueber  an^borene  beider^ 
leitige  Pleunipl^ics,  December,  1889. 
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riizcxl,  thanks  to  the  ananmesis*  The  latttT,  however,  ouglit  to  be  pecu* 
liiirly  esactj  considering  all  the  details.  It  may  happen  that  jmralyses  are 
produced  in  eonscqnenoe  of  an  angina  which  is  without  any  apparent  gravity 
and  w^hich  may  have  eaaii*ecl  the  patient'^  notice. 

Those  which  may  be  dq>endent  on  a  clrcutuior^  dUturbance  of  (he 
nervom  centres  are  generally  acoomimnied  by  the  cerebml  symptoms  ens* 
tomary  to  snch  legions, — cephalalgia,  a  ieeling  of  heaviness  of  the  head, 
buzzing  in  the  ears,  indisposition  for  work ^  somnolence,  etc.  One  is  to  seek 
carefully  the  causes  which  may  bring  about  these  troubles  (alterations 
the  digestive  functions,  constipationj  overwork,  over-indulgence  at  table  or 
in  alcoholic  lieverageSj  intestinal  jiarasiteSj  and  febrile  processes). 

If  the  paralysis  be  due  to  an  anatomiml  alteration  of  the  intra- cranial 
timtie^  it  caimot  fail  to  be  accompanied  by  other  symptoms,  Siuch  as  hemi- 
plegia or  hemi paresis,  monoplegia,  facial  paralysis  or  paralysis  of  the  other 
bulbar  nerves,  more  or  less  complete  alifjlition  of  the  cerebral  functions, 
vomiting  or  epileptiform  seizures* 

Finally,  h  t/steria  will  betray  itself  by  its  well-known  signSj^ — plaques  of 
ausesthcsia  or  complete  heniiamesthesiaj  ovarian  pain,  the  bulbus  hystericus, 
determining  pre^urc-|X)iutSj  convulsive  seizures,  more  or  less  marked  uni- 
latcml  amblyopia  with  diminution  of  the  retinal  functi^ms,  and  narrowing 
of  the  visual  field  for  white  and  for  coloi"s,  as  we  i>ointal  out  in  1875,^ 

We  faind  and  demonstrated  to  our  students,  several  years  ago,  a  char- 
acteristic symptom  by  means  of  which  to  distinguish  pamlytic  ptosis  from 
an  occlusion  of  tlie  eye  iu  consequence  of  a  spasm  of  the  orbicularis.  In 
the  case  of  |iaralysis,  the  jmtient  seeks,  as  is  well  known,  to  sul>stitute  a 
contraction  of  the  fi^mtal  muscle  for  the  insufficient  action  of  tlie  levator 
polpebne  superioris.  The  skin  of  the  forehead  is  therefore  folded,  and  the 
eyebrow  of  the  affeete<l  side  is  higher  than  that  of  the  healthy  side.  On 
the  contrary,  when  there  is  spasm  of  the  orbicularis^  the  eyebrow  of  the 
affected  side  is  lower  than  that  of  the  liealthy  side. 

At  another  time^  in  coiniection  with  a  double  ])tosIs  of  hysterical  nature, 
I  ni'ticrd  the  following  tact,  I  told  the  patient  to  look  at  my  eyes.  She 
leaned  her  hciid  liarkward  in  oitler  to  be  able  to  see  under  her  lowered  lids. 
I  then  gently  inclined  her  head  forward,  at  the  same  time  enjoining  her 
to  continue  to  fix  my  eyes.  In  prcj  port  inn  as  her  head  was  hiwered,  her 
eyes  and  eyelids  were  raiswL  Finally,  when  her  chin  almost  touched  her 
chest,  it  was  found  that  her  up}M:T  lids  were  so  much  raisctl  that  they  were 
almost  hidden  under  the  cycbro^\  s,  Tliis  was  an  irrefutal)le  proof  that  it 
could  not  be  a  fjuestion  of  immlysis  of  the  levators;  otherwise,  at  the 
slightest  attempt  to  lower  the  head  the  pupils  would  have  been  hidden 
under  the  inert  lids. 

As  to  the  diagnosis  of  the  seat  of  ike  iemon^  it  can  l>e  made  accurately 


'  LfiTtdolt^  De  I'Amblyapic  liy»l«riqut%  ArchiTes  de  physiolt>gie  norm  ale  et  pfttbo- 
logique*  IS 75,  624. 
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imly  if  all  the  peculiarities  of  ociiliir  immlysis  are  carefully  taken  into  oon- 
BideratioD  along  witli  tbe  other  cx>nct)riiitant  syniptonis/  We  have  already 
seen  tlmt  the  partial  paralyses  of  the  common  motor  oculi,  GsiK?cially  those 
wherein  the  pnpU  and  the  accommixlation  perform  their  functions  normally, 
verj*  proljably  have  a  nuclear  origin  ;  while  changes  in  the  nervous  coi^s 
ftt  the  base  of  tlie  brain  and  in  the  orbit  almost  necessarily  entail  a  total 
paralysis  of  this  nerve. 

PROGNOSIS,  DURATION,  COURSE,  AND  TERMINATION  OF 
PARALYSES  OF  THE  OCULAR  MUSCLES. 

The  dnration,  evolution,  mode  of  termination, — in  short,  the  prognosis, 
—of  a  motor  paralysis  of  tiie  eye  oatui-ally  all  vary  according  la  the 
cause  which  has  provoked  it.  If  it  be  due  to  a  curable  affect bn,  the 
nerve  will  be  able,  little  by  little,  to  resume  its  fimcttons  if,  at  the  same 
time,  the  interruption  has  not  been  too  prolongal,  and  if  its  fibres  or 
the  ganglsonK^elb  of  ita  nuclear  centre  have  not  nndei^ne  too  profound 
alterations. 

Thus  it  will  be  understood  that  paralysis  due  to  a  simple  eirmlatorT^ 
urbancc  of  the  encephalon  or  of  the  isthmus  of  the  encephalon  may 
be  easily  curable,  as  soon  as  one  shall  suL-coed  in  suppressing  the  morbid 
influences  which  arc  in  action »  The  same  is  true  of  hydena^  in  which 
the  nervous  pamlyscs  depend  on  functional  lesions, 

Panilysis  consec|uent  upon  hemorrhage  in  the  cerebral  snlmimice  is  like- 
wise  susceptible  of  cure  when  the  effusion  has  only  pressed  iiiHin  the  nerve- 
isord.  It  is  equally  so  in  ceases  where  a  email  hemorrhage  (the  rupture 
of  an  aneurism)  has  not  produ*?ed  a  too  extended  destruction  of  tlie  gan- 
glionH?ells  of  the  nuclei  or  when  it  lias  actetl  simply  by  reflux  and  com- 
pression on  its  vicinity.  In  hemorrhage  into  the  hemispheric  snbstance,  at 
the  time  when  the  secondary  contractions  of  tlie  limbs  take  place,^ — con- 
trif'tions  w^hich  announce  the  irreparable  desitruetion  of  the  internal  cai> 
sulej— the  other  phenomena  of  oumpression  ameliorate^  the  unilateral  or 
t>cular  jmralysis  entirely  disappears. 

This  is  not  the  case,  of  course,  when  an  abundant  and  sudden  hemor- 
rhage ha.^  reducetl  to  a  pulp  the  nervous  suljstance  of  the  protuljerantial 
nuclei,  wheo  tliey  have  been  involvcxl  in  a  fbeus  of  softening  of  the  brain, 
of  acute  or  chronic  (sclerosis)  eneejihalitisj  or  when  any  other  tumor  than  a 
syphiloma  compresses  or  abolishes  them. 

It  is,  as  a  rule,  wrong  to  make  a  favorable  prognosis  concerning  tlie 
tal*ctic  paralyses  of  the  motor  nerves  of  the  eyes  ;  although,  as  we  have 
'd,  thc^  panilys(B  readily  disapj>ear  of  themselves  or  under  the  influ- 
of  treatmentj  they  may  return  and  become  |>ermanent.  It  ought  not 
to  be  forgotten  J  moreover,  that  they  may  |wrsist  from  the  outset  in  many 
COS'S,  and  that  they  have  a  pronounced  tendeuoy  to  invade  all  the  museles 
of  the  eyes,  like  those  that  accompany  progressive  bulbar  pai-alysis,  How- 
ever,  Benedikt  tells  of  having  seen  sucii  paraly  ses  cured  by  very  prolonged 
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elc?ctrizatic)ii.    The  same  remarlvB  are  applicable  to  paralyses  depend! 
U|xtn  sclerosis  plaques. 

Pressure  upoD  the  nervous  trunks  at  the  base  of  the  cranium  or  in  t 
orbit  by  meningUie  exudations,  by  tlirambijsis  of  the  cavemuus  sinus,  b 
n  tuinorj  or  by  a  bony  ].>artit*le,  neeessiii'ily  entails  an  unfa\  orable  prognosi 
Tlie  prognosis  is  dunbtful  when  tht*  nerve  lesion  is  of  tmumatic  origin.  It 
may  hajipen  in  sueh  a  rase  that  it  is  a  question  simply  of  compression  of 
the  nerve  by  a  hemorrhagic  effusion,  whuse  resorption  brings  about  the 
restomtioa  of  the  eonduetibility ;  but  too  often  the  nervous  trunk  is  par- 
tially or  wholly  desti-oyed  by  tlje  injurious  cause,  or  is  included  by  a  frac- 
ture eallus,  and  irremediably  lost. 

The  pnjgnosis  of  paralysis  due  to  ^i/philk  is  not  so  serious,  because  o4 
the  amenability  of  these  I^ions  to  treatment,  AUbuugh  disturbances  of 
motility  of  specific  origin  usually  improve  under  proper  treatment,  yet  it 
is  well  not  to  aliandou  one's  self  to  U)o  great  delusions  as  eoncerns  the 
fesult  of  such  treatment  External  ophthalmoplegia,  among  others,  or 
bulljflr  paralysis  of  sy]>hilitic  nature  does  not  always  improve  under 
influence  of  such  medication. 

The  same  remarks  are  applicable  in  the  case  of  lead  poimnmg,  Dia- 
bdic  })amly8es  and  those  of  dtphtjteriik  origin  are  generally  benign,  and 
get  well  with  tlie  lapse  of  time,  iuasniuch  as  the  ocular  disturbances  aru 
not  com  plicated  by  le^iions  of  other  nerves  essential  to  life,  such  as  tliose  o 
respiration  and  circulation. 

So-called  rheumatic  juaralyses  may  get  well  eutii*ely  and  rapidly*  They 
persist  J  on  the  eoutmry,  with  gr^t  obstinacy,  or  become  incurable,  wheji 
they  are  long  neglected,  or  when  the  inflammatory  lesions  of  the  nerves 
have  lx?en  peculiarly  profound. 

The  same  is  true  of  the  paralyses  which  aecomiyany  migraitie.  Paral- 
yse associated  with  migraine — that  is  to  say,  those  which  manifest  theni^ 
selves  in  |x^reons  subja-t  to  this  malady^ — generally  disap|)ear  promptly 
at  the  end  of  a  few  weeks.  But  thty  almost  always  returu,  S4>metimcs 
affecting  another  muscle,  sometimes  even  the  other  eye,  or  attiicking  b^th 
eyes  simultaneously.  Hence  if  the  immediate  prognosis  is  not  unfavorable, 
the  ultimate  prognosis  is  far  from  being  altogether  good,  and  so  nnicb  tli0, 
more  since  migraine  may  be  the  prodrome  of  a  serious  a-rebral  affection, 

Tlie  htfsteneal  paralyses  faud  contractions)  of  tlie  (K?ular  muscles  co 
port  tliemselves  like  the  other  morbid  manifestations  to  which  hysteria 
gives  rise*  They  may  persist  during  entire  years  with  an  obstinacy  defying 
aU  imaginable  therajieutic  efforts;  at  other  times  tliey  disappear  as  if  by 
magic-  But,  so  far  as  our  exi>erience  goes,  they  are  rather  resistant  to, 
than  susceptible  of,  impn>vement. 

The  ocular  muscles  being  in  greM  part  inaccessible  to  the  direct  appli- 
cation of  electricity,  we  are  deprived  of  this  precious  mejins  of  diagnosis 
and  of  the  information  which  it  might  furnish  us  with  refeiTnce  to  the 
prognosis,    However,  a  (ireful  consideration  of  all  the  facts  which  we 
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linTO  diseassed — th**  anamnesis  of  the  patieiit,  tlie  examination  of  the  fune- 
tioitsof  his  cercbro-spinal  systemj  and  tbe  general  phenomena  whieh  may  be 
presented^ — permits  of  our  detc^ctreigj  with  rc^lative  eertaintj^  the  seat  of  the 
pamly^us,  its  nature,  and  the  consequent  prognosis* 

When  a  muscular  paralysis  of  the  eye  is  enrahle,  it  is  seen  to  amend 
aiof€  or  less  rapidly,  wJietlier  in  a  spontaneous  way  or  as  the  effect  of 
appropriate  treatraent.  The  distance  between  the  double  images  dimin- 
ish^ by  degRX'S,  the  domain  of  single  vision  broadens  at  the  exjmise  of 
that  of  the  diplopia,  and  the  deviation  of  the  eye  becomes  leas  striking. 
Tbt*  ht*ad  assumes  a  more  uatuml  position,  the  excursions  to  the  side  of  the 
paraly^^i!  muscle  gain  in  extent  and  ease,  and  the  field  of  fixation  increases 
in  this  dir€!ction.  Jt  may  thus  hap]K?n  that  at  the  end  of  a  few  weeks  the 
cure  becomes  complete-  There  per&ista,  at  most,  a  slight  diplopia  in  the 
extreme  direction  of  the  eyes  to  the  side  of  the  paralyzed  muscle,  the  last 
vestige  of  which  is  at  length  effacetl. 

But  it  may  also  happen  that,  after  having  made  a  certain  amount  of 
progress,  the  amelioration  remains  stationaryj  and  perfect  recovery  is  ob- 
tained only  hy  an  extremely  long  and  fjersevering  treatment. 

Finally,  there  are  many  cases  in  which  the  paralytic  deviation  l>e€omes 
permanent.  The  visual  troubles  which  accompany  it  amend,  however,  little 
hy  little.  The  diplopia,  with  the  vertigo  that  it  produces,  l^ecomes  less 
irouble^me  ;  tlie  competition  between  the  two  visual  fields  is  overcome  by 
vutue  of  the  exclusion  of  one  of  them*  The  fixing  eye  (sometimes  the  one 
which  is  paralyzed)  remains  the  sule  master  of  vision.  As  to  the  other,  it 
become  accustomed  to  its  new  position  of  equilibrium,  and  succeeds  finally 
ID  accurately  projecting  its  retinal  images.  The  muscle  or  muscles  which 
keep  the  eye  in  its  vicious  position,  lieing  permanently  shortened,  undergo 
nutritive  mmllfiratious  tending  to  diminish  their  real  length  in  the  al>seuce 
of  normal  t'ontmction.  They  become  the  seat  of  what  is  called  secondary 
^nimdure,    (Von  Graefe.) 

Secondary  contracture  develops  rather  rapidly,  and  it  is  necessary  to 
combat  it,  even  in  cases  which  are  certaiu  to  recover.  Accoi-dlng  to  what 
TO  have  just  said,  it  is  developed  as  well  in  the  sound  eye,  when  the 
afiected  eye  is  used  for  fixation,  as  in  tlie  affected  eye,  when  this  deviates, 
which  is  usually  the  case«  It  may  persist  after  a  complete  return  of  the 
conductibility  of  the  ncrvCj  and  give  rise  then  to  a  sort  of  concomitant 
strabi^^mns,  aooompanied  by  symptoms  similar  to  those  of  the  paralytic 
strabismus  which  gave  rise  to  it.  Their  distinction  sometimes  presents  dif- 
fieidtics,  which  the  examination  of  the  fields  of  fixation  of  the  secondary 
deviation  and  of  the  projection  may  not  always  overcome. 

The  secondary  changes  in  the  mu^icles,  ft>lIowing  paralysis  of  the  nerves 
which  supply  them,  are  as  yet  very  little  known,  Jt  seems,  according  to 
\^on  Graefe/  that  the  paralysis  of  an  ocular  muscle  docs  not  certainly  entail 


*  Mnuthiier,  Niicleftnlaehmung,  S.  808, 
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lis  atrophy.  On  the  otlier  hand,  W<?stj)lial  has  observed  fatty  degeneration 
of  the  musoIeB  in  consequence  of  unclear  paralyses,* 

THE  TREATMENT  OF  PARALYTIC  STRABISMUa  1 

The  treatment  of  recent  paralytic  strabismus  has  two  principal  indicE- 
tions  to  fulfil:  firsts  to  dissipate  tlie  visual  disturbance  which  trmibles 
the  patten tj  until  he  is  completely  cured  ;  second,  to  promote  this  cure,  at 
the  same  time  preventing  tlie  formation  of  secondary  contractures  of  the 
atiti^onists  of  the  paralyzed  must^les. 

Id  certain  cases  a  surgical  operation  may  be  required  to  restore  singld 
binocular  vision,  or  at  least  to  remedy  the  disfigurement  of  the  &tnibisniuS| 
in  the  principal  direction  of  the  gaze. 

The  first  object  may  be  achieved  in  different  ways.  The  simplest  mean^ 
when  tiie  deviation  is  considerable  and  the  diplopia  very  marked,  consists 
in^  coveting  one  0/  ilt€  eym  wiik  an  opftque  screen  or  with  a  ground  glass. 
It  will  naturally  be  the  aflFected  eye  which  is  subjected  to  this  occlusion, 
whenever  choice  is  possible.  The  secondary  deviation  being,  indeed^  more 
considcmble  than  the  primary ^  it  would  be  vcrj^  inconvenient  to  almndon 
the  sound  eye  to  this  deviatiou,  which  might  occasion  a  secondary  contrac- 
ture of  the  muscle  or  of  the  group  of  must^-les  w^hich  produces  it  How- 
ever, we  may  be  fonicd  to  do  tiiis,  w^hcn  the  visual  acuity  of  the  sound  eye 
is  much  inferior  to  that  of  the  diseased  one.  The  choice  of  the  fixing  eye 
is  almost  always  instinctively  made  by  the  patient,  especially  when  both 
eyes  are  the  sent  of  a  motor  paralysis. 

When  the  deviation  is  slight,  and  the  double  images  are  consequently 
very  near  each  other,  the  paresis  may  Ijc  remetlied  with  the  aid  of  prmmiic 

We  have,  in  the  section  on  strabometry,  become  acquainted  with  the 
action  of  these  diopters.* 

By  changing  the  direction  of  luminous  rays,  they  may  cause  the  image 
of  tlie  object  fixed  by  the  healthy  eye  to  fall  ujHjn  the  fovea  centralis  of  the 
deviating  eye,  and  thus  bring  about  fusion  of  the  two  images, — that  is, 
binocular  vision. 

Now,  the  prismatic  deviation  taking  place  to w^ards  the  base  of  the  prism, 
the  apex  of  the  prism  has  to  (>oint  to  the  side  towaixls  which  the  eye 
deviates*  In  convergent  strabismus,  the  a^icx  of  the  prism  is  towaiils  the 
nose,  in  strabismus  sursum  vergenSj  the  ajwx  is  upward,  etc. 

It  is  necessary,  moreover,  that  the  optic  effect  of  the  prism  be  equal 
to  the  deviation  of  the  eye>  A  strabismus  of  10^  requii-cs  a  prism  of  10*^ 
of  deviation  ;  a  strabismus  of  20^^,  a  prism  of  20*^,  etc,    (See  page  49,)* 

'  We^tphal,  Jahresberieht  uebcr  die  Leistungen  nnd  Fortschriite  im  Gebiete  der  Oph- 
thftlmolugie,  Tubing<»nt  1884,  SS,  UZ,  505 

*  According  to  Monoyeft  transparent  substaneefl  cut  so  a*  to  produce  a  dioptric  effect 
are  caned  diopters. 

*  We  call  A  prtstn  which  producoi  a  deviation  of  2}^  a  prism  or  20^ j  eta 
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Mere  we  notk^  at  once  one  of  the  weak  points  in  the  use  of  prisms  in 
paralytic  stmbismiis.  We  know,  indeodj  that  the  deviation  increa^s  to  the 
side  of  the  aifected  muscle,  while  it  diminishes  in  the  opposite  direction. 
Hence  the  same  prism  can  neutmli^e  the  diplopia  prmluced  by  the  strabia- 
mos  in  but  one  dimition.  This  is  the  ca*^,  indeed,  in  complete  jmralysis. 
But  in  this  case  pri^rafl  are  not  of  much  use,  fur  a  cogent  reason,  with 
which  we  shall  prc^sently  lieconie  aiYpiainted* 

In  muscular  paresis  of  sliglit  degree,  on  the  contrary',  prisms  render 
great  service.  When  the  deviation  is  a  horizontal  one,  the  patient  readily 
remedies  the  insufficiency,  or  the  excess  of  action,  of  a  prism,  by  au  in- 
crease or  a  diminution  of  his  convergence,  or  by  a  slight  rotation  of  liis 
head. 

This  mtation  will  be  spef'ialiy  useful  to  him  in  the  rase  of  vertical 
deviations.  Let  us  suppose,  for  iuiatauce,  an  eye  dii-ectetl  upward  by  three 
degrees,  in  consequence  of  the  |)aresis  of  a  depressor,  A  prism  of  3°,  with 
apex  opw^anlj  will  bring  the  iniag^  to  the  same  level  when  the  gaze  is 
straight  ah^d.  If  the  patient  lowers  liia  eyes  to  look  downward,  tlie 
diplopia  will  reappear,  lietiiuse  the  affected  eye  cannot  follow  the  lioalthy 
ODe,  on  account  of  the  iusufficient  action  of  the  paretic  muscle.  But  the 
patient  will  soon  lt*arn  to  lower  the  head  in  order  to  escape  tliis  embarrass- 
tnent  He  will  raise  it,  on  tlie  contrary,  if,  elevating  his  gaze,  the  prism 
fibould  prove  to  be  too  strong,  because  the  strabismus  diminishes  in  tliis 
direction. 

We  have,  moi^eover,  pointed  out,  w*hen  discusstug  strabometry,  the  fact 
that  when  twti  images  are  near  enough  to  ear^h  otlier^ — in  other  words,  when 
the  retinal  image  of  the  deviated  eye  is  formetl  near  enough  Ui  the  fovea 
centralis — fusion  is  often  si><tntaneously  accomplished,  so  that  a  prism 
whose  action  is  somewhat  k»ss  than  the  degree  of  the  strabismus  may, 
notwithstanding,  suffice  to  C4>niect  it 

Of  course,  a  prism  cfjuld  not  remedy  the  inclination  of  the  image 
belonginj^  to  an  eye  which  lias  undergone  a  j^athological  rotation  around 
its  antero-poeterior  axis.  But  here  again  observation  proves  that,  w^ben 
the  images  are  formed  in  each  eye  on  the  fovea  centralis,  or  very  near 
it,  the  obliquity  of  one  of  them  is  easily  ncutmlized,  whether  by  an  iu- 
cli nation  of  the  head  or  by  the  combined  action  of  the  muscles  of  lx>th 
eyes. 

But  the  nse  of  prisms,  so  valuable  for  the  correction  of  stralnsmus,  is, 
nnfiirtunately,  limitefl  by  ccTtain  other  optical  efiecb*  which  are  peculiar  to 
them  (coloration  of  outlines,  changes  in  the  form  and  relief  of  obje(.ts),  and 
also  because  of  the  weight  of  such  glasses,  as  soon  as  they  exceed  a  few 
degrees.  Thus  it  is  that  a  prism  producing  more  than  three  degrees  of 
deviation  is  w^orn  with  difficulty. 

It  is  true  that  both  ey^  may  be  furnished  w^ith  prisms,  so  that,  instead 
of  placing  a  prism  of  6*^,  with  its  apex  nasal,  before  the  left  eye,  this  eye 
being  affected  with  convergent  stmbismus,  a  prism  of  3^  may  be  placed 
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before  each  eve.  Each  of  the  prisms  oughtj  oecessarilj^,  to  have  its  apex 
directed  towards  the  nose. 

The  same  is  true  in  the  case  of  divergent  fitrabismus.  Two  prisms 
whose  apices  are  directed  towards  the  temples,  when  pla^*ed  before  the  two 
eyes,  have  the  same  effect  as  a  single  prism  whose  strength  is  eqnal  to  the 
sum  of  that  of  the  other  two,  this  one  being  placed  liefore  one  eye. — The 
simie  thing  occrurs  again  for  vertical  deviations.  Instead  of  placing  the 
prism  of  7^,  with  ttfl  apex  upwimlj  Iwfore  a  left  eye  wliich  deviates  upward^ 
WQ  may  give  tlirce  degrees  to  this  eye  and  four  degrees  to  the  other  ;  only, 
for  this  latter,  the  a\wx  of  the  prism  will  be  directed  downward. 

This  dLstributlon  of  the  correction  of  the  two  eym  is  particularly  indi* 
eatcd  in  intermediate  deviations.  In  such  a  case,  the  prism  which  corrects 
the  horizontal  diplopia  may  be  placed  in  front  of  one  eye^  and  that  which 
correete  the  difference  In  heiglit,  l>cfore  the  other. 

It  is  sclfH?vident  that  for  pers^ms  who  usually  wear  spheric  or  cylindric 
or  comblntHl  Icnst^s,  we  should  utilize  the  two  surfaces  of  the  prism  to  cor- 
rect the  optical  defect ;  in  other  words,  the  prism  will  be  combined  with  the 
correcting  glnm  of  the  ametropia. 

The  ftymptomniic  treatment  having  been  institntedj  we  must  direct  our 
attention  to  the  I'cstoration  of  the  conductihi li ty  of  the  nerves,  and  of  tlie 
contractility  of  the  muscle.  The  means  we  employ  must  naturally  vaiy 
with  the  came  of  the  paralysis.  Rest,  derivative  medication,  a  regimen 
appropriate  to  the  individual  sanitary  conditions,  will  happily  modify 
tliose  cerebral  chanf/eft  dependent  upon  aniemia,  hypcrfcmia,  plethora,  etc* 

In  mfphttiSy  specific  remedies  should  be  employc<l, — e.g.,  a  eounse  of 
mercurial  inunt*tion  or  injection  and  icxlide  of  potassium, 

A  suitable  diet,  along  witli  the  adnu'nistnition  of  Carlsbad  or  Vichy 
waters  and  of  bromide  of  potassium,  forms  the  proper  treatment  of  dia- 

Lcftd  powoning  recpiires  sulphur  baths  and  iodide  of  potassium  inter- 
nallj' ;  kifsiena,  hydrotherapy,  electricity,  ant isi>asnicKli<'S,  and  moral  suasion. 

If  (he  paralysis  be  <lue  to  a  periphend  affedion  of  the  motor  nerves 
caused  by  cold,  it  may  be  well  to  opfxjse  it  with  the  customary  an tiph lo- 
gistics: local  bleeding,  diaphoresis  by  means  of  warm  lieverages  or  pilocar* 
pine,  moist  packing,  laxatives,  and,  if  rheumatism  assume  an  acute  and 
general  form,  salicylate  of  sodium.  Later,  the  application  of  a  vesicatory 
hflii  Wn  reeommend4xJ  as  favoring  the  complete  resolution  of  the  inflam- 
mation of  the  oculc^motor  nerves. 

Whatever  may  lie  the  causal  indication  to  be  fulfilled,  electricity  is 
considered  an  important  adjuvant.  Stimulation  of  the  nerve  is  ascribed 
to  it,  the  stimulation  of  its  nutrition  and  of  its  special  function,  the  excita- 
tion of  the  contractility  of  the  muscle,  which  prevents  degeneration  of  its 
tissue. 

The  constant  current  and  fiiradlzation  are  both  emidoyed  imder  such 
circumstances.    The  mode  of  applif^tion  varies  much  aoeonling  to  difierent 
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iUtboFB.  Some  advise  acting  directly  op  the  great  sympathetic  by  placing 
the  negative  pole  on  the  snperior  cervical  ganglion,  the  positive  on  some 
|Kjint  i>f  the  orbital  border  close  to  the  pretic  miisele,^  Others  recom* 
mend  the  electrization  of  the  affected  nerve  itself;  ttioy  apply  the  cathode 
to  tlie  back  of  the  neckj  the  anode  around  the  oi^bit.  The  currciit  onglit 
generally  to  be  weak  (from  four  to  six  elements)  and  of  a  duration  of  .from 
two  to  five  minutes  j  sittings  may  be  repeated  on  alternate  days. 

If  it  be  desirable  to  use  the  induced  current,  it  may  be  applied  directly 
to  the  mnsde*  For  this  purpose,  the  elcctrc>de,  in  the  form  of  a  little 
flattened  knobf  isolated  on  one  side,  m  introduced  under  the  lids  as  far  back 
m  po^ible,  and  its  free  surface  applied  on  the  diseased  muscle.  Cocaine 
anmtliesia  will  facilitate  this  little  mannenvm. 

At  regular  intervals,  the  effect  of  the  treatment  is  to  be  ascertained  by 
the  aid  of  careful  etniboraetry.  If  our  efforts  are  crowned  with  success, 
there  %vj11  come  a  time  when  tiie  deviation  can  be  correcte<l  by  a  prism  weak 
enough  to  be  permanently  woni.  This  will  hasten  the  cure  by  stimulating 
biniicular  fusion, 

J,  Michel  pm|)osod,  la  1877,  a  treatment  of  muscular  paralysis  which 
may  be  called  mcclta^nmL  TliSs  method  cMDuaists  in  seizing  the  coujimetiva 
over  the  insertion  of  the  pamlyzed  muscle  by  means  of  fixation  force|iSt 
and  tnrning  the  globe  forcibly  far  as  pt>saible  in  the  direction  of  the 
action  of  the  muscle,  to  and  fro,  for  a  few  minutes,  Charles  Stedman 
Bull'  treated  in  this  way,  prior  to  1887,  twenty-one  cases,  of  which  eight 
wt-re  ciireil,  bik  were  impro%"ed,  and  seven  remained  stationar}^  Patients 
^btait  unwillingly  to  this  method  of  treatment,  which  is  undonbtetlly 
p&infuL 

We  have  already  twice  mentioned  the  tendency  that  most  patients  mani- 
f^t  to  fuse  the  double  images  as  Simi  as  these  arc  brought  near  enough  to- 
gether. This  is  the  reason  why  the  degree  of  strabismus  determined  by 
the  correcting  prism  is  generally  less  than  that  which  results  from  the 
diplopia.  The  ti'eatment  of  strabismus  which  may  be  called  odhopiie  is 
f<.muded  upon  this  observation.  By  some  means,  whether  with  the  help  of 
a  prism  or  simply  by  means  of  rotation  of  the  head,  the  two  images  are 
brotight  so  near  togetlier  that  they  may  be  fused.  Then  an  attempt  is  made 
to  maintain  the  fusion  under  less  favorable  circumstances.  This  is  done 
either  by  diminishing  the  strength  of  the  prism*  or  by  turning  the 
patient's  head  slowly  in  the  direction  opposite  to  the  strabismus^  while  he 
still  tries  to  maintain  the  Vision,  In  tliis  w^ay,  the  contraction  of  the  paretic 
muscle  is  stimulated.  It  is  true  that  in  complete  paralysis  this  device  is 
unlikely  to  be  sucoessfttL 

1  Ser^  wUh  reference  to  thii|  Benedikt,  Erb,  Neumann  (in  Landolt,  irt  Stnibisinef 
Dklionmiire  encydopedique  dee  sciences  mMiralea^  p.  723,  1883). 

'  T ran ftftc lions  of  the  American  OphthulTiiological  SocielyT  1887,  p.  439. 

•  Tb<^  double  prisrn  is  of  grcnt       in  such  a  cmae,  because  the  dinUDUtkm  b  mada 
^dunllj  and  without  the  patient'ii  cc^gni^unce. 
Vol..  IV.^ 
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One  may  ali^ij  ivith  a  view  to  varying  the  exercises,  use  for  the  same 
purpose  our  ^^reo^eo/w,    (Fig.  4L) 

When  this  j=iereosccii>e  ie  nsedj  the  eyes  are  adapted,  by  means  of  proper 
gl^ses  {six  or  geveu  diopti'ies  for  emmetropic  eyes)  to  the  images  at  the 
bottom  of  the  instrument,  and  to  the  two  images  is  giveo  a  scjiaratton  in 
accordanee  with  the  divergencej  convergenoc,  or  the  differenee  iu  iieigbt  of 
the  lines  of  sight  in  the  position  of  rest.  For  tlie  usual  length  of  the  base 
line  (sixty-four  millimetres)  this  distance  ought  to  exceed  this  vahie  by 
about  ten  millimetres  for  seven  degrees  of  divergence,  and  to  be  less  by  an 
equal  amount  for  a  like  di^ree  of  convergence.  ThuSj  if  we  have  to  do 
with  u  convergent  panil>l:ie  strabismus  of  fourteen  degrees,  we  should  give 
to  the  two  images  a  separation  of  about  forty-four  millimetrt^.  If  we  are 
concerned  with  a  divergent  strabismus  of  ten  degrees,  the  stereoscopic  imagips 
are  to  be  separated  by  abtjut  seventy-ciglit  milHmetr^j  etc.  Under  such 
circumstances,  the  stereoscopic  fusion  of  the  two  images  will  be  obtained. 
This  result  having  once  been  achieved,  we  seek  to  get  gradually  tlie  normal 
separation — that  is  to  say,  parallelism — of  the  lines  of  sight.  One  may 
even  attempt  to  suqiass  this  end,  when  one  has  succeeded  in  bringing  about 
parallelism  of  the  divergent  lines  of  sight,  and  exercise  them  little  by 
little  in  fiision  in  the  convergent  position. 

SUE0ICAL  TREATMENT  OP  PARALYTIC  STRABISMUS, 

When  the  paralysis  of  an  ocular  muscle  is  not  susceptible  of  mcflical 
cnre,  one  is  justified  in  having  recourse  to  snrgiail  means  for  remedying 
the  anno^mnce  which  it  causes  the  patient. 

Personally,  we  have  operated  for  tiie  correction  of  paralytic  strabismus 
oftener  than  is  generally  done.  We  have  attacked  cases  which  many  would 
have  considered  as  nolt  me  iangcrc  for  surgery,  and  we  have  never  found 
cause  to  regret  our  hai"diIioo*l  iu  this  respect*  It  is  true  that  our  metliod 
of  o])erating  differs  somewhat,  as  will  be  seen,  from  that  generally  in  use. 

Not  being  able  to  restore  the  contractility  of  a  paralyzed  muscle,  o|>er- 
atoiB  have  sought  to  weaken  to  an  equal  dcga^?  the  associated  muscle  of 
the  healthy  eye,  for  instance,  the  internal  rectus  of  the  right  eye  in  a  case 
of  jiaralysis  of  the  external  rectus  of  the  left  eye. 

Some  have  even  gone  so  far  as  to  recoumiend  the  tenotomy  of  all  the 
muscles  acting  in  the  horizontal  meridian  on  the  healthy  as  well  as  on 
the  disea^l  eve,  the  puqiose  of  this  gi  iicral  tenotomy  being  to  remedy 
the  paresis  of  a  single  one  of  the  must  k»et  in  question. 

Thus,  in  a  case  of  jmnisis  of  the  left  external  rectus,  the  right  internal 
rectus  would  be  tcnotomiml  \  ami,  utuliT  tlic  pivtext  of  c^jualixing  the  ae- 
commtKJntion**  in  the  two  eyei*,  wouUI  atkl  U\  this  tenoti>my  tJiat  of  the 
left  internal  rectus,  as  if  the  atHHunuKMhiticm  of  an  eye  dcpndcd  on  the 
sti'ength  of  its  internal  rec  tus  mu»(^le*'    Finally  tlic  externus  of  the  healthy 

'  See  A.  Graefe,  in  Gniefe  utid  &JiicT«bcli|  U«ndliut'U  der  gi*inii)iiitoa  Augf  nheilkunde, 
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ere  waiikl  he  teootomized,  in  order  to  restore  tie  muscular  equ Librium  of 
this  eye  I 

In  my  oplnbn,  we  ought  to  proceed  quite  otherwise.  Given  the 
iiienia  of  tlie  jmretie  muscle  and,  consequently^  the  difficulty  of  obtaining 
a  field  of  binocular  fixation  of  consideraljle  extent,  it  is  necessary,  at  Ictu^^tj 
tbit  the  field  of  fiii^^ion  which  wc  create  shall  he  in  the  most  useful  direction 
fur  the  individual  J — that  m  to  say,  in  the  median  pbtne  for  the  musdes 
that  act  horixontally,  in  a  [)lane  s/if/htfif  lowered  far  those  that  act  ver- 
ticaUy,  This  is  true  not  only  when  binocular  vision  exijits,  but  also  when 
the  ojieration  is  done  solely  with  the  ct>smctic  purjKJse  of  n^mcdying  the  dis- 
£gtiremcnt  caused  by  the  deviation  of  the  eye. 

Moreover,  I  always  abstain  from  weakening  one  of  the  muscles  of  tlie 
healthy  eye.  It  is  precisely  in  those  cases  for  which  the  tenotomy  on  the 
M^nnd  eye  hm  been  most  recommended  that  I  practise  this  least:  in  cas?ea 
of  simple  pai-esis. 

There  is  always  a  chance  of  recovery  from  a  paresis.  On  the  con- 
tmry,  the  defect  in  motility  resulting  from  the  setting  back  of  a  muscJe, 
far  from  rcc*overing,  is  always  on  the  increase.  One  thus  incurs  the  risk 
of  creating  for  the  healthy  eye  a  strabismus  worse  tlmn  tliat  of  the  pai-etic 
eye.  For  this  reason,  we  prefer  to  treat  pamlytic  strabismus  (as  well  as 
the  non-paralytic  strabismus)  by  muscular  advancement  rather  than  by 
tenotomy. 

Let  us  take  an  extreme  cjisc,  a  Mai  paralifmit  of  th^  exiernid  recius  of 
ihe  Itfl  eif€,  Tlie  patient  gees  single  only  in  the  extri-me  right  imrt  of  his 
field  of  fixation*  Diplopia,  as  well  as  the  disfigurement  which  results  from 
bb  convergent  j^trabismus,  annoys  him  ;  he  wishes  to  be  relieved  of  it* 

In  tliift  case,  I  sJiould  ^lerform  an  energetic  advancement  witli  resection 
of  tlie  external  rectus  on  tlje  diseased  eye  and  a  sinij^le  advancement  of  the 
same  muscle  on  the  other  eye.  If  necessary,  the  tenotomy  of  the  internal 
rectus  of  tlie  diseased  eye  could  be  added- 

Bin<>cular  vision  and,  with  all  the  more  reason,  the  desired  cosmetic 
efletl  arc  thus  obtainwl,  not  only  for  the  "  primary  position,"  but  also  for 
raising  and  lowwing  the  gaze. 

Ii  is  evident  that,  as  soon  .as  the  attention  of  the  patient  is  directed  to  an 
objrxrt  situated  at  the  left,  the  convergent  strabismus  and  the  homonymous 
di[»h>pia  will  reuppear,  because  of  the  inertia  of  the  paralyzed  muscle.  On 
the  right  side,  on  the  contrary,  there  will  be  cnjssctl  diplopia,  Ijecause  the 
left  eye  only  impcrfW*tly  fullows  the  movement  of  \ts  fellow  in  this  direc- 
tion. It  lags  behind  because  of  the  opcmtive  weakening  of  iu  internal 
PKtus,    There  ia  divergent  stml)isnius  to  the  right,  convei^ent  to  the  left, 

Thi-^  is  inevitable  in  a  case  of  total  paralygig,  but  certainly  less  annoy- 
ing than  the  condition  produce*!  by  tenotomy  of  the  internal  rc^^-tus  of  the 
lieattliy  eye.  He  who  watches  carefully  the  effect  of  his  operations  knows 
very  well  tliat,  in  order  that  a  tcnotornv  mav  counterlmlanc^  a  muscular 
(jaralysis,  an  extrc*me  setting  hack  is  recjuii'ed,  sui-h  a  setting  back  as  is 
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obtained  only  by  means  of  sutures  applied  ov^er  tJie  antagonist, — the  thread- 
ojK?ration,  as  von  Gmefe  called  it  Thus  the  eye  is  drawn  out  of  itj^  mus- 
cular funnelj  and  its  mobility  greatly  damaged.  This  m  a  method  whicli 
we  aUs^Outeiy  condemn^  for  reasons  to  be  given  in  the  next  seetionj 

iloi^Liver^  the  patient  soon  learns  to  reniedvj  by  the  rotation  of  his  head 
the  insufficiency  of  the  mo%^emeuts  of  his  left  eye. 

As  to  convergent.^,  it  certainly  will  lje  diminished  by  the  tenotomy  o 
the  let!  internal  rectus,  btit  not  nearly  so  much  as  by  the  thrt^ad-operations 
ou  the  other  eye.  When  the  [laralysis  h  not  eom[>lcte,  no  tenotomy  is 
uecesaary  to  restore  binoenlar  vision.  We  nmy  refer^  for  instance,  to  the 
case  of  a  carpenter  ^vho  could  not  do  his  work  ou  account  of  a  paret^h  of 
the  rectm  ejcternits  of  his  left  eye.  The  jmi^sisj  indeed ^  had  (*au3ed  a  con- 
my  mi  Mra&ismm  Mith  homouyraous  diplopia  of  12^.  We  performed 
advancanmi  of  the  ewtemat  7'cdm  of  each  eye^  wiihotd  tenotomi^  of  the  an- 
tagonist, but  resecting  several  uiillimeti-es  of  the  pan*tic  muscle*  The 
result  was  {>erfeet  fusion.  The  patient  could  even  overcome  an  ahductiiig 
prism  of  one  metre-angle  (r  =  — 1) ;  and  as  for  the  oouvergenoe,  it  exceeded 
the  normal,  iu  spite  of  the  advancement  of  the  abductors, 

In  another  case  iu  which  the  paresis  of  the  external  rectus  had  brought 
on  a  strabismus  of  only  5^  30',  advancement  of  this  muscle  alone  suc*:^xled 
in  establishing  al>solutely  harmouious  binocular  movements.  Convergence, 
divei^geuce,  and  even  lateral  excursioQ  became  [wfcctly  normal? 

Our  operative  method  is,  mutatis  miitundiSf  the  same  for  paralysk  of 
ilte  interna!  m-friJt.  Only,  divergent  strabismus  always  shows  itself  more 
resistant  to  ticatment  than  cxjnvergent  stral>ismus.  Even  the  strongest 
advancement  of  the  internal  recti  on  both  eyes  sufiSees  only  to  restore  the 
parallelism  of  the  eyes,  but  docs  not  give  the  |Mitient  a  ct^nverging  power 
sufficient  for  his  usual  work.  We  may  then  venture  to  tcuotomize  the 
external  rectus  of  the  diseased  eye.  But  this  hsm  always  to  be  done  witM 
grc^ut  precaution,  otherwise  one  runs  the  risk  of  cfiangiag  the  divergent 
strabismus  into  a  convergent  one,  or  even  of  ereatiug  homonymous  diplopta 
for  distance  without  doing  away  with  the  crossed  diplopia  for  near  at  hand 
work.  4 

When  the  |>aralysis  of  an  alxluctor  or  adductor  muscle  is  incomplete, 
when  there  exists  only  paresis^  with  diplopia  of  but  a  few  degrees,  the 
surgeon's  task  is  a  much  lighter  and  much  more  thankful  one*  ^ 

In  such  a  case,  it  often  suffices,  as  we  have  just  shown,  to  give  to  the 
enfeebled  muscle,  by  its  advancement,  a  more  favorable  insertion  in  order 
to  restore  binocular  vision  over  a  very  large,  if  not  to  the  normal,  extent 

The  antagonist  of  the  paretic  muscle  ought  never  to  be  teuotomized 

*  ftlao,  Lftndolt,  ctympiA  rendu  tjf  hia  cUnSque,  187^,  Rapport  8ur  le  Slrahiaiuei 
St'veBtU  Intoniiitional  Csjisgross  of  Ophthaltnologr*  Hmjclbpi^^  IBJ'S;  ArcbiTes  dV'ph* 
thaluvologiej  1880^1.  p.  594  ^  Interntilional  Medical  Contjri^ss,  'Wfisliincftoni  1887. 

'  LandciU,  Traitement  chinirgiquc  du  SlrabUmei  Archives  d'oplitbtilmologic^  IBtKJ, 
p.  120. 
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solely,  as  has  been  advisc*d/  If  the  iiisuffideiicy  of  the  tenotomizetl  muscle 
f^|Ual  that  of  an  even  mcKlerately  [mrette  muscle,  it  becomes  a  considerable 
source  of  aunoyauw,  even  iu  the  lateinl  excursion^  but  especially  in  con- 
vergence, when  the  setting  back  ha^  l>een  jicrltirme*!  on  an  inteniul  pectus. 

The  tentitomy  ou*^ht  only  to  aid  the  advancement  of  the  paretic  muscle, 
and  i^uglit  alwavij  to  be  exetaittil  very  njodemtely,  ftir  advajLcemmt  tnetrwses 
the  €xcurifion»  of  the  e^e^  wkerms  tenotomy  reduces  them. 

Let  us  now  consider  the  oi>erative  treatment  of  paralysis  of  the  raiiscles 
wliich  ac't  vertically, — tiie  depresnQt-a  and  levators  of  the  eyebalL 

It  might  be  suppoised  that  our  task  would  present  in  this  case  insuper- 
le  difficulties.  This  would  be  true  if  we  had  to  remedy  all  defects  of 
im tton  and  rotation  to  which  paralysis  of  one  of  these  muscle.s  gives  rise. 
lndee<ly  the  obliques,  as  well  as  the  sufierior  and  inferior  recti,  turn  the  eye, 
as  it  were,  around  three  axes, — transvensej  vertical,  and  antero-posterion 
Now,  even  combined  operations  could  not  make  goctd  the  troubles  produced 
ID  these  three  directions.  But,  fortunately,  experience  has  proved  that  tlie 
problpED  m  not  so  complicated,  and  that  we  have  in  nature  a  powerful  and 
benevolent  aid,  rea<ly  to  fill  up  the  gaps  left  by  our  always  imperfect  art, 
provided  these  lacuna  he  not  too  great. 

Let  again  take  a  few  examples  and  apply  to  them  our  principla  of 
mrrteiing  sUabmnm  for  the  most  useftd  direeilon  of  vmon, 

Sup|K>sc  a  pand^Hk  of  iJm  mtperior  oblique  of  the  left  etfe.  There  is  a 
strabismus  eursiim  vergens,  slightly  convergent,  and,  moreover,  temjK^ral 
nuation  of  the  eye  around  the  antero-jxisterior  axis. 

It  liag  been  advisi-nl^  that  this  state  of  things  Ijc  remedied  by  setting 
back  the  inferior  rectus  of  the  healthy  eye,  with  a  view  to  creating  in  this 
eye  the  same  strabismus  as  exists  in  the  affected  eye.  The  right  eye  would 
thm  be  directed  upwanl,  to  the  right,  aud  iucline<l  towaitU  the  left^  like  its 
paralysed  neighbor.    (See  jsage  25,  Paralysis  of  the  Inferior  Rectus.) 

If  by  thit*  means  the  retinal  iniag:es  of  both  eyes  l>e  made  parallel  and 
bmight  to  the  same  level,  it  is  done  at  the  expense  of  the  lowering  of  the 
gajDe.  Now,  the  lowering  is  pi-ecisely  the  most  useful  direc^tion  of  the  gaze," 
that  for  which,  following  our  rule,  the  strabismus  ought  to  be  correetcil. 
Von  Gracfe's  meth^xl  adds  to  pathological  elevation  of  the  afft^rtcd  eye  the 
native  elevation  of  the  healthy  eye,  making  the  lowering  of  this  latter  eye 
difficult  as  that  of  the  paretic  eye.  Indeed,  the  patient  is  then  obliged  to 
ower  his  bead  in  order  to  make  good  the  insufficiency  of  his  depressors. 

At  any  rate,  we  should  have  recourse  to  this  metliod  only  in  cases  of 
very  flight  i>are«i&  of  the  superior  oblique. 

If,  on  the  contmry,  the  p.'iresis  be  pronouncetl,  we  prefer  to  operate  on 
the  affected  eye  only*    In  fact,  we  find  ourselves  here  in  more  favorable 

I  A.  Gt7t?fe,  Joe.  ciL,  p.  62. 

» Vfiti  Gnif'te,  18C4,  Klimeehe  MonntsbUtfcer  fiir  Au^^nhdlkunde ;  Alf.  Gmefej 
ttaiuibijch  dcr  ge^iimiJiten  Ang^enheilkunde,  vi.  4,  R.  81 1  Mauthncr,  be.  cit-i  S.  646  J 
Archiv  fur  Ophthalniologie,  xxiv.,  187^,  S3.  117. 


70  AKOHALIES  OF  THE  MOTOR  APPARATUS  OF  THE  BYES. 

conditions  tlmo  in  paralysis  of  one  of  tlie  lateral  recti.  In  tills  latter  case 
there  is  no  resource^  no  power  acting  in  the  direction  of  tiie  nms^^le  which 
is  put  out  of  csondition  for  work.  When  there  is  a  imral)  sis  of  one  of  the 
depressors  or  kn^ators,  on  the  contrary,  tliere  still  reinain:^  a  muscle  which 
acts  in  the  same  direction.  Thus,  in  onr  example  of  |ianilysis  of  the 
superior  oblique,  we  still  liave  the  inferior  rectus,  whose  power  we  can  re- 
inforce by  advam-eincnt. 

If  that  did  not  sufiice,  we  could  increase  the  effect  of  our  ojieration  by 
the  tenotomy  of  one  of  the  levators  of  the  same  eye^ — the  superior  rectus 
or  the  inferior  oblique*  The  first  of  these  two  oi>erations  is  very  simple. 
The  setting  Ixick  of  the  inferior  oblique  would  be  impractit^ablej  if  wc  had 
to  detach  the  tendinous  insertion  of  this  muscle  from  the  posterior  and 
external  surface  of  tiie  globe.  But  one  <mu  attack  the  inferior  oblique  at 
its  origin  near  the  margin  of  the  sujwior  maxillary  lione,  external  to  the 
oritice  of  the  iiasiil  duct*  We  described  the  method  of  this  o]>eration  in 
detail  some  ten  years  ago/ 

Theorists  object  tluvt,  since  the  inferior  rectus^  Ix^sldes  lowering  the  eye, 
turns  it  inward  and  gi%^cs  it  a  rt»tation  analogous  to  tliat  prothtecd  by 
paralysis  of  the  sujierior  oblique,  the  convergent  strabismus  as  well  as  the 
temporal  inclination  of  the  eye  ouglit  to  be  ac^j^ntuatt^d  by  the  advance- 
ment of  the  inferior  rectus.  Our  own  expricnce  as  well  as  that  of  our 
fonuer  assistant,  Dr,  Eiicron,  has  shown  tliat  such  is  not  the  case.  The 
obliquity  of  the  image  as  M*ell  as  the  homonymous  diplopia  dii?ap[K^ars  as 
moil  as  the  diiference  in  lieight  has  l>eeu  correctetl^  whether  this  Ix^  by 
means  of  prisms  or  witli  the  help  of  an  o[M3mti(»n.  Moreover,  we  have 
called  attention  to  tiie  fact  that  these  two  qualities  of  diplopia  art?  often 
lacking  in  paresis  of  tlie  superior  oblique,  or  manifest  themselves  only 
when  the  gajse  is  sidewise. 

Observation  teaches  us  daily  that  the  eyes  have  a  considerable  power  of 
harnifjniising  their  movements  afler  oi>erations  |>erformed  on  their  motor 
apparatus,  when  binocular  vision  exists.  If  it  does  not  exist,  the  slight 
degree  of  lateral  deviation  which  atx^^jrapanies  the  paralysis  of  a  levator 
muscJe  could  not  constitute  a  disfigurement,  and  the  rotation  around  the 
antero-pt>ster!or  axis  still  less  so. 

Let  us  now  consider  the  ratlier  rare  case  of  the  imlafed  paralysis  of 
tlie  inferior  oblique.  The  eye  is  directed  downward  and  inwartl  and  its 
vertical  meridian  is  inclined  towards  the  right.  The  first  thing  to  do  in 
such  a  case  is  to  advance  strongly  the  superior  ret^tua  must*le  of  the  aifected 
eye.  If,  at  the  end  of  seveml  weeks,  there  still  exists  a  troublesome  vertical 
diplopia,  even  w^hen  the  ]>atient  looks  downward,  a  very  slight  tenotomy 
of  the  suiK-rior  rectus  of  the  hi^lthy  eye  miglit  be  auisidemh 

One  w^ould  in  this  way  fulfil  at  the  same  time  my  principle  of  re-estab- 
lishing binocular  vision  in  the  most  useful  direition  (slightly  downward), 


^  Luadult,  Lu  t^notumie  de  t'obUquc  inf^rieur,  Archiv(»  d'aphtlmlmo1o<;k',  1835,  p.  402. 
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and  that  of  von  Graef'ci  which  gives  the  healthy  eye  the  same  direction  as 
the  affeet4?d  one.  Indeed,  by  the  artlficml  wt^ening  of  hs  siii>erior  rovtm 
the  right  eye  Is  directed  downward  and  to  the  right,  and  its  vertical 
meridian  h  inclined  towards  the  right.  Hcnf^e  it  turns  mund  three  axes 
in  die  8anie  manner  as  the  left  eye,  whose  inferior  oblique  is  jmnilymh 

Th£  isolftied  paralyfies  of  the  superior  and  Inferior  recti  are  Ukewnse 
very  rare.  They  are  oceasiunally  seen,  however.  Moreover,  these  muscles 
may  be  involvetl  in  a  imtholi>gieal  prtK?esa  in  their  immediate  vicinity,  or 
by  a  traumatism  wliich  enfeebles  them*  The  surgical  trt>atment,  if  it  be 
necessary  to  liave  recourse  to  such,  will  be  the  Rime  in  any  of  these  cases. 

It  is  true  that  we  no  longer  find  ourselves  lieix?  in  as  favorable  circum- 
gtancc^  as  in  the  case  of  a  jmralysis  of  an  oblique  muscle.  The  muscle 
whtch  comliines  its  action  with  tiiat  of  an  oblique  is  one  of  the  rectij 
whose  advancement  is  easy.  The  muscles  which  are  asscxnated  with  the 
superior  and  inferior  I'ecti, — the  inferior  and  the  superior  oblique^ — ^on  tlie 
txintrary,  can  hanlly  be  advanced. 

Hence,  in  the  case  of  pai-alysis  of  a  superior  or  an  inferior  rectus^  we 
sJiall  have  recourse  to  the  advancement  of  tlie  paralyzeil  muscle  iteelf. 
Thiii  advancement  ought  to  be  very  thorough,  and  may  be  ii^ndeiizd  still 
more  ctKeacious  by  the  resection  of  the  muscle. 

If  there  be  paral^j^is  of  an  inferior  redtM^  it  may  be  necessary  to  add 
to  tiie  advancement  tlie  tenotomy  of  the  superior  rectus  of  the  same  eye, 
for  strabismus  siirsum  vergens  always  implies  great  annoyance  to  the 
patient,  1  shoukl  not  fear  even  to  have  recourse  to  tlie  dctiiclnncnt  of 
the  inferior  oblique  of  that  eye  rather  than  to  the  setting  back  of  the 
inferior  rectus  of  the  sound  eye. 

It  might  be  otherwise  in  a  case  of  paral^ms  of  the  superior  rectus^  If 
tlic  left  eye  be  the  afTccttxl  one,  tliis  eye  is  directed  chiwnward  and  slightly 
outward^  and  its  vertical  meridian  is  somewhat  inclined  towards  tlie  temple, 

If,  in  spite  of  the  advancemcutj  with  resection,  of  tlie  pamlyml  muscle, 
there  still  [jersist  a  alight  lowering  of  the  left  eye,  it  would  Ik?  iiermiasible 
to  protluce  an  analogiius  lowering  of  the  healtlty  eye,  betnuse  this  direction 
is  one  of  the  most  useful  dimtious  of  sight. 

This  lowering  of  the  healthy  eye  might  Ix*  obtained  by  the  tenotomy 
of  its  superior  rectus,  by  that  of  its  inferior  oblicpie,  or  l*y  tlie  advancement 
of  Us  inferior  rectus.  If  the  difference  in  liciglit  Ix^tween  the  two  eyes  is 
but  sltght,  I  should  not  objc^-t  to  the  first  operatitm  (tenotomy  of  the 
saperior  rectus  of  the  souud  eye).  If,  however,  the  strabisnxus  left  is  of 
ecfveml  degrees,  I  should  give  the  preference  to  the  advancement  of  the 
inferior  rectus. 

If  all  the  mnscles  innervated  by  the  common  motor  oculi  are  affected 
with  partis,  there  exist,  at  once,  crossed  diplopia  and  difference  in  height 
of  the  two  imai^es:  divergent  and  sursum  vergens  strabii^nius  when  the 
patient  IcMjks  downwanl,  dcorsum  vergens  when  he  looks  upward. 

WTien  the  horizontal  deviation  is  very  considerable  I'elatively  to  the 
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vertical  deviation,  it  often  suffices  to  correti  the  former  in  onler  to  see  the 
latter  disapjK^ar.  It  i.^  l)est,  in  all  cases,  not  to  cumulate  eiirgical  icter- 
ventioDs  with  the  puq>ose  of  correct iug  Bimultaneously  the  lateral  and 
vertical  deviations.  It  is  preferable  to  await  the  result  of  the  horizontal 
strubotomy  befbi'e  pi'oceijdiug  to  an  opemtiou  in  the  vertic'al  plane. 

The  same  rule  m  to  be  followed  when  the  diSerenoe  in  height  is  the 
predominant  detect.  This  defect  is  then  to  be  corrected  accordmg  to  the 
principles  above  explained,  and  the  muscles  which  act  horizontally  are  to  be 
attacked  only  when  tlie  first  operation  has  not  sufficed  to  remedy  the  di%"er- 
gent  strabif^mus. 

But  when  the  strabismus  is  considerable,  and  plainly  intermediate^  one 
may  attempt  the  correction  in  both  directions  at  once. 

The  necessary  operations  may  be  performed  on  the  same  eye,  or  the 
lateral  strabismus  may  be  corrected  on  one  eye  and  the  vertical  strabLsmus 
on  the  other  eye. 

It  also  happens  occasionally  that  Imth  eyes  are  affet^ted  by  mnm-ular 
paralysis.  We  cannot  enter  into  the  details  of  all  the  different  kinds  of 
strabismus  and  motor  tmubles  wliich  may  result  from  this.  The  principles 
wlikh  have  just  been  set  forth  will  suffice  for  the  determination  of  the  best 
inetluKl  of  oix^ration  in  each  case* 

Without  opening  the  iTcord  of  my  operations^  I  shall  cite  two  especially 
complicated  cases  of  this  kind* 

The  first  concerns  a  woman^  forty  years  old,  presenting  indubitable 
symptoms  of  locomotor  ataxia*  She  was  subject  to  divergent  and  deorsu7u 
verffms  drahiummf  i)roducing  a  vertical  diplopia  of  Ikirt^  degrees^  and  a 
crossed  dtphpia  of  thirty  degrees. 

I  knew  very  well  that  the  tabetic  ■  paralyses  often  disapi^ar  ^yon~ 
tancously,  but  the  patient  had  waited  in  vain  for  years  for  this  fortunate 
occurrence.  The  diplopia  annoyed  her  considerably,  and  she  entreated  me 
to  rid  her  of  it  by  any  means. 

There  was  no  possibility  of  obtaining  this  correction  by  meaa^^  of  pris* 
raatic  glasses,  ilence  I  decided  u|x>n  ojieration,  and  perfijrmed,  at  the 
same  sitting,  the  advancement  of  the  internal  rectus,  with  the  tenotomy  of 
the  external  rectus  on  tlie  right  eye,  and  tlie  advancement  of  the  inferior 
rectus,  with  the  tenotomy  of  the  superior  rectus  on  the  left  eye. 

During  the  ojieratitm  I  told  my  students  that  it  was  not  probable 
that  th(^  operations  would  exactly  corr(*t^t  the  coini>licatcd  and  consider- 
able stniblsiniH  of  our  patient ;  that,  at  best,  w*e  should  expect  to  have  a 
slight  under-  or  overH^orrection  in  one  or  the  other  direction  ;  but  that  we 
should  ejLKily  l>e  able  to  remedy  this  by  means  of  a  further  operation^  if  it 
should  l>eL*ome  necessary. 

Hence  I  was  very  happily  sitrprLsed  when  the  patient,  only  a  few  days 
later,  declarctl  that  slie  no  longt^  saw  double  when  looking  straight  ahead, 
or  when  Itwkins  downward*  Binocular  vision  was  restored,  indeed,  so 
ptTfectly,  and  without  tuiiher  operation,  that  the  patient,  whom  I  have 
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foUowet!  fijr  ymrSf  eoukl  go  alxiut,  attend  to  affairs,  and  do  niauual  labor 
without  the  lintii  iocouvcrjicjice. 

A  much  more  complii  ulud  and  more  diffioidt  case,  especially  from  the 
operative  imni  of  vknv,  wan  tlio  fblluwing.  PriueesB  T.  had  iiiidergono  an 
ojjeititiyn,  bv  vt>u  Grat^f^,  in  hvr  in<aiicv,  to  eormrt  a  convergent  Btrabis- 
imt>.  Wfien  t^be  came  t*>  coniiult  me,  her  nglit  eye  pre?^Mted  a  (Uvergeid 
jdrabimtt  m  of  f/ieen  th^p-een  and  dmbi»mu8  dmrsum  vergem  of  ildri^  degrees. 
It  wa^  twenty-five  years  t^ince  the  operation  had  been  |)tTfi>rnie«:l,  and 
the  patient  eotild  not  tell  me  what  had  Ix-en  done.  She  mcR^y  ret^dltnl  that 
her  eyes  liad  hwn  o|x*mted  on  several  times. 

Even  by  a  simple  ina]Kx.lionj  one  conkl  see  that  the  internal  recti  of 
bud  I  eyes  had  Ijct^n  exti^syively  mi  bac^k.  The  dinmeles  were  iiiddeu  nnder 
the  internal  angle  of  ihu  lid.s,  the  sclerotic  was  bare  to  a  great  extent, 
and  the  na^al  exetu*ijion  of  each  eye  was  oonjsiderubly  liniite*!^  that  of  the 
left  more  than  that  of  the  right.  The  divergent  stmbismusi  as  well  as  the 
defect  of  mobility  of  the  eym  waa  very  probably  the  resnlt  of  a  thread- 
o|>eration.  The  oiKmtion  had  given  rise  not  only  to  a  most  nndesirable 
over  correction  of  the  convergent  strabi.smiiSj  bnt  even  to  a  difference  in 
height  bet^v*.^n  the  two  eyes.  The  operator  had  tried  to  remedy  this,  m 
mia  ca.^y  to  seej  by  die  tenotomy  of  the  right  superior  rectus,  and  had  thus 
wim plicated  the  over-eorre(jtion  in  the  horizontal  plane  by  a  more  con* 
ijiderable,  and  ^till  more  dif^fignring,  vertical  deviation. 

The  primitive  etrabUmus  haviug  dated  from  the  patient's  early  in- 
fsxiry, — ^that  \^  to  s^^y,  from  an  epm*h  when  binocular  vision  was  not  well 
establishctl, — Lli|tlopia  did  not  exbt  The  right  eye  wa??  hyiieropic  by 
two  and  one- hall'  dio|)trie!i,  and  possessed  visual  acuity  of  from  0,2  to  0,3, 
The  lefl  eye  had  0.6  of  normal  viMiou,  after  the  eorn?etion  of  iU  myopic 
astfgmatiBni  of  one  dioptry. 

I  trie<l  to  obtain  the  correction  of  the  divergent  strabismus  by  the 
advancement  of  the  internal  rectns,  combined  with  the  tenotomy  of  the 
temal  rectus  of  the  lefl  eyv^  and  the  correction  of  the  vertical  strabisnnis 
'  the  advaueomeut  of  the  superior  rectus,  primarily  set  back,  of  the  right 
eje,  oombincd  with  die  tenotomy  of  the  inferior  reetiis  of  the  same  eye, 

Ip  spite  of  the  i>ovvcrful  effect  of  the^e  four  operations,  there  HtiU 
remainc^l  a  eertaiu  degree  of  divergi'Ut^e  and  of  lowering  of  tlic  right 
eye.  Several  weeks  later^  I  remctlif.Hl  these  defec*b^  by  the  ad\^ancenieut  of 
die  Internal  reetut*  of  that  eye  and  the  tenotomy  of  the  superior  rectus 
of  the  left  eye, 

Ijet  m  also  cite  the  observation  of  a  Htrabimmis  surmm  wrgem  tran- 
made  in  origin*  This  ctise  was  ojterated  on  very  i^nccessfully  by  Dn 
Eficrion.* 

A  man,  forty  years  oldj  had  received  a  blow  from  a  cow's  horn  in  the 


*  Epo'pont  t>c  In  ccnrecliiju  op^rntalre  dijs  d4vittti<in$  oculiiires*  vertiealea,  eto.,  Archives 
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iivnial  region  of  the  orbit,  o|)])osite  the  pulley  of  the  suiKTior 
T':.i?  muscle  was  paretic,  and  a  vertical  di])l()])ia  of  twelve  degrees, 
r:-      by  one  degree,  was  the  result  of  its  enfeeblement.  Binocular 
stained  over  only  a  very  restrict^nl  extent  (Fig.  32«),  coni- 
w.t.iii  the  twentieth  di?grec  above  the  horizontal  and  going  to  the 
miil  limits. 

-  II  :.frSirnu»d  the  advancement  of  the  inferior  rectus  of  the  affected 
::: ..il.iiained,  at  the  end  of  only  two  weeks,  a  field  of  binocu- 
::       r»_<eutcd  by  Fig.  326.    It  will  Ix'  seen  that  the  fusion  of  the 
T-'i  two  eyes  is  restored  over  all  thx}  useful  extent  of  vision, 


.     -'  r  vision  downwanl  as  well  as  for  that  sti*aii;ht  for- 
-  :-.:ained  only  in  the  upper  riuht  part  of  the  fixation  field, 
rs  into  account.    Eiirht  niDUtlis  later,  the  patient  in- 
->.n  tluit  he  no  longer  siiw  double,  in  whatever  dirtrtion 


7!  i?  a  striking  exami)le  of  the  advantage  which  muscu- 
■  t.*  .^ver  tenotomy.    We  shall  find  additional  eviileuce  of 

.  ^  nsidering  the  treatment  of  non-jiaralytic  strabismus. 
^        of  the  o<'ular  muscle  dates  from  the  earliest  years 
ry  jKJsition  of  the  head  may  simulate  veritable  torti- 

r  which  I  have  given  the  name  of  ocular  tortiooflis, 
.."  "v  Cuignet/  AVadsworth,-  KisK-y,^  Morosow,*  Xieilen,' 
/ /  ..^d  niy^l'-' _    _ 

.  *  of  l^**^  Ainorit'im  (>phtbuli«"li'i:ir:il  Sorii-ty.  l^^^O.  p.  3S1. 

-■■0  A"'^*^*-"'^  (>r'i]i>^]>i  A--<M  i:iTi<'r..  ii  p. 
,  ^P^],pn«lis<'lu'  CliiTiiTLri.'.  i  tr..  l^'.io.  X...  '.). 
ji.  BulMi"  iiuHlk  nl,  Iv^'.H).  p.  oTs. 
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The  optical  or  operative  correction  of  the  visual  defect  is,  as  a  matter 
of  course,  at  the  same  time  the  remedy  of  this  false  torticollis,  while  the 
application  of  electricity  is  of  no  avail,  and  operations  on  the  muscles  of 
the  neck,  which  have  been  proposed  by  eminent  surgeons,  would  lead  to 
genuine  disasters.  We  cite  these  cases  to  show  how  important  it  may  be 
to  recognize  a  muscular  paralysis  and  to  refer  anomalies  in  the  direction  of 
the  head  to  their  real  cause. 

It  is  also  very  interesting  to  note  in  this  connection  that,  inversely, 
in  true  torticollis,  the  eyes  execute  a  compensating  rotation  in  the  opposite 
direction  from  that  of  the  face.  This  rotation,  by  its  i>ersistence,  finally 
brings  about  a  weakening  of  the  muscles  which  turn  tlie  eyes  in  the  patho- 
logical direction  of  the  face,  and  whose  paralysis  could  have  brought  about 
a  false  torticollis.^ 

II.— NOX-PARALYTIC  STRABISMUS.* 

In  the  foregoing  section  we  have  considered  the  ocular  muscles,  one  by 
one,  with  reference  to  the  movement  of  the  globe. which  the  contraction  of 
each  produces,  when  normally  exercised,  and  the  phenomena  which  result 
from  the  paralysis  of  the  individual  muscle. 

Although  paralysis  frequently  affects  one  single  nmscle  of  the  eye,  it 
scarcely  ever  haj)peus  that  a  single  muscle  contracts  separately.  All  the 
muscles  are  always  more  or  less  active  in  giving  the  eye  its  direction  and 
in  holding  it  in  its  position. 

A  more  nearly  correct  notion  of  the  ocular  movements — an  idea  which 
Is  more  in  conformity  with  reality — will  be  had  by  considering  all  the 
musch^  as  tDgether  forming  one  motor  a])paratus,  in  which  they  combine 
their  action  in  marvellous  harmony.  Anatomy,  in  showing  the  muscles 
counecte*^]  by  the  capsule  of  Tenon,  the  conjunctiva,  and  the  intermt-diate 
cellular  tissue  into  one  apparatus,  makes  us  comprehend  the  fusion  of 
their  action  which  gradually  goes  from  one  to  the  other  without  inter- 
ruption. 

On  the  other  hand,  it  can  be  seen  that  each  movement  given  to  the  eye 
encounters  an  ()pjx)site  regulating  movement.  To  the  forces  which  draw 
the  glol)e  into  the  orbit  (the  four  recti),  nature  opposes,  besides  the  sus- 
pensory ligament  (the  diaphragm  of  the  orbit),  the  oblique  mus(jles,  which 
tend  tu  draw  the  globe  forward.  The  abductor  muscles,  of  which  the 
external  recti  are  the  principal,  have  antagonists  in  the  internal  recti,  the 
levators  are  opposed  by  the  depressors,  and  their  actions  are  again  com- 
bined to  prevent  the  globe  from  making  a  faulty  rotation  around  the  autero- 
jHisterior  axis. 

This  interaction  exists  not  only  for  the  vertical  and  lateral  movements 
which  are  so  cosily  explained  by  the  well-known  arrangement  of  the  ocular 

*  Hiibsfher,  Beitrage  zur  klinischc  Chirurgie,  1893,  x.  S.  299. 
'  See  Landolt,  Archives  d'Ophtalmologie,  1897,  p.  74. 
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traction  of  the  abductors  which  is  iudispeusable  to  counterbalance  that 
of  the  adductors. 

This  active  abduction  has  been  denied,  and  it  has  been  sought  to  explain  divergence 
solely  bv  the  relax utiou  nf  the  adductors.  Convergence  would  be  then  deprived  of  an 
antagonistic  function.  This  is  scarcely  admissible,  in  view  of  the  mathematical  precision 
with  which  convergence  is  produced  and  maintained. 

Moreover,  many  of  those  who  deny  the  existence  of  active  abduction  still  admit  that 
the  position  of  equilibrium  or  repose  of  the  eyes  is  sometimes  convergence.  It  may  be 
asked,  then,  how  the  eyes  get  out  of  this  state  of  repose^  if  it  is  not  by  a  simultaneous  con- 
traction of  the  abductors. 

It  has  been  urged  that,  if  there  exist  an  active  power  of  divergence,  we  ought  to  be 
able  to  give  to  the  two  eyes  a  divergence  equal  to  the  sum  of  the  rotation  towards  the 
temple  of  whii  h  each  eye  alone  is  capable, — that  is  to  say,  of  from  ninety  to  one  hundred 
degrees.  Since,  *'  in  spite  of  exercise,"  we  succeed  in' diverging  only  a  few  degrees,  some 
consider  the  absence  of  the  simultaneous  contraction  of  the  abductors  as  demonstrated.  In 
what,  however,  consisted  that  exercise  of  divergence  which  should  demonstrate  anything? 
It  was  the  application  during  a  very  limited  time  of  abducting  prisms,  to  which  some 
oculists  have  subjected  themselves.  Are  such  temporary  experiments  comparable  to  the 
pi>werful  impulse  of  convergence  which  has  been  in  action  almost  constantly,  for  the  sake 
of  binocular  vision,  during  the  whole  existence  of  the  race  ?  And  again,  the  maximum 
of  convergence  is  much  less  than  double  the  nasal  rotation  of  each  eye  alone ;  the  former 
is  about  forty-two  degrees  and  the  latter  more  than  one  hundred. 

AVhy,  one  might  ask,  can  the  internal  recti  not  turn  the  globes  as  far  in  convergence 
as  in  the  movements  which  are  called  associated?  This  is  probably  because  it  is  not  neces- 
sary. It  scarcely  happens  that  one  needs  to  look  at  objects  three  centimetres  distant.  And 
it  is  for  the  same  reason — that  is  to  say,  because  it  would  be  superfluous — that  active 
divergence  has  not  been  more  developed  in  our  race. 

Furthermore,  divergence  is  abolished  in  paralysis  of  the  external  recti  muscles,  though 
nothing  prevents  the  interni,  in  this  case,  from  entire  relaxation.  Finally,  there  exists 
a  form  of  convergent  strabismus,  or  an  insufficiency  of  divergence,  among  neuropaths, 
ataxic?,  or  persons  enfeebled  by  debilitating  diseases,  which  finds  its  explanation  in  the 
diminution  of  the  power  of  divergence  and  not  in  a  spusiu  of  convergence.* 

Although  we  8j>eak  of  the  association  of  muscles  and  of  groups  of  nmsclcs  of  the  two 
eyes,  it  is  of  course  understood  that  the  muscles  themselves  are  not  connected  from  the  one 
eye  to  the  other,  but  that  this  connection  is  found  in  the  brain ;  that,  if  it  be  a  question  of 
the  simultane  >us  contraction  of  the  abductor  of  one  eye  and  of  the  adductor  of  the  other, 
no  «'ne  ignores  the  fact  that  the  impulse  starts  from  a  common  centre  of  innervation  ;  that 
if  we  sf»eak  of  the  simultaneous  contraction  of  the  adductors,  or  of  the  internal  recti,  or 
simply  o{  ccftiverjence,  we  admit,  in  just  the  same  way,  the  existence  of  a  centre  of  conver- 
gence, as  we  believe  in  the  existence  of  a  centre  of  divergence,  since  we  admit  that  the 
abductors  can  contract  simultaneously. 

One  evening  I  was  with  Charcot,  when  a  colleague  timidly  suggested  that  the  exist- 
ence of  a  centre  of  convergence  must  be  admitted.  The  master  contented  himself  with 
a  fihrug  of  the  shoulders  by  way  of  reply,  and  ho  was  perfectly  right.  Since  the  function 
exi>ts,  it  must  have  its  centre  in  the  brain. 

Besides  the  association  of  the  extrinsic  muscles  with  each  other,  there 
exists  also  a  very  important  connection  between  the  motor  apparatus  and 
the  accommodative  apparatus  of  the  eyes. 

The  motor  apparatus  suffices,  it  is  true,  to  direct  both  eyes  simultane- 
ously towards  the  object  of  fixation,  and  this  object  is  seen  binocularly 


*  See,  among  others,  Uhthoff,  *'  Ein  Fall  von  Divergenzlaehmung,"  etc.,  Berliner 
klinische  Wochenschrift,  1893,  Nr.  11. 
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when  its  image  is  received  at  the  same  time  by  the /otTea  centralis  of  each  eve. 
But  will  it  be  seen  distinctly  ?  This  is  another  question.  The  distinct- 
ness of  vision  is,  indeed,  not  a  function  of  the  motor  muscles ;  it  depends 
upon  the  distiactnesa  of  the  retinal  image,  and  this  depends,  in  turn  (apart 
from  the  transparency  of  the  refractive  media  and  from  the  form  of  the 
refractive  surfaces),  u{X)n  the  optical  adaptation  of  the  eye. 

This  adaptation  is,  as  we  know,  controlled  by  the  ciliarv  muscle.*  Con- 
traction  of  this  muscle  causes  the  crystalline  lens  to  become  more  convex, 
and  thus  increases  the  refraction  of  the  eye.  When  the  muscle  rclaxfe  the 
lens  is  flattened  and  the  refraction  diminishes. 

We  cei-tainly  need  not  be  astonished  to  find  intimate  relations  betweea 
two  functions  which,  however  different  anatomically  and  phvsiologicallv, 
are  yet  always  exercised  simultaneously,  with  the  aim  of  securing  binocular 
and  distinct  vision. 

These  relations  are  most  easily  explained  in  this  way.  The  standard 
eye  is  emmetropicy  or  nearly  so.'  In  a  condition  of  repose — that  is  to  sav, 
when  its  accommodation  is  nil — it  is  adapted  to  infinity.  In  order  to  see 
binocularly  an  infinitely  distaut  object, — sl  star,  for  instance, — the  two  eyes 
ought  to  be  directed  parallcUy  :  hence  in  this  case  convergence  is  also  nil. 

When  the  object  approaches,  the  two  functions  come  simultaneously 
into  play, — the  convergence  in  order  to  direct  the  two  eyes  towards  tlie 
object,  the  accommodation  to  adjust  their  dioptric  ap^mratus  to  its  distance. 

The  effort  necessary  to  insure  binocular  and  distinct  vision  increases 
alike  for  the  two  systems  in  proportion  as  the  object  comes  nearer.  It 
is  always  the  same  for  both  in  emmetropia, — that  is  to  say,  for  normal 
eyes. 

The  connection  between  the  two  functions  in  question  has  in  conse- 
quence become  so  intimate  that,  as  Bonders  has  shown,  one  can  scarcely 
be  used  without  the  other.^  An  emmetrope  who  converges  makes,  at  the 
same  time,  an  effort  of  accommodation,  and  when  his  eyes  are  made  to 
diverge  by  means  of  pri-ms,  he  can  scarcely  any  longer  accommodate. 
The  same  is  true  for  accommodation.  Let  the  emmetrope  be  made  to  fix  a 
very  distant  object.  Hide  the  object  from  his  left  eye  by  means  of  a  screen 
which,  however,  will  permit  us  to  observe  this  eye.  Although  not  seeing 
the  object  which  is  fixed  by  the  right  eye,  the  left  nevertheless  remains 
directed  exactly  towards  the  same  point  as  its  fellow. 

Let  a  concave  glass  be  placed  in  front  of  the  right  eye ;  this  lens  obliges 
it  to  make  an  effort  of  accommodation  in  order  to  see  the  object  distinctly. 
Of  course  this  right  eye  will  remain  immobile,  since  the  point  of  fixation 
has  not  changed  its  place ;  but  the  other  eye  will  be  carried  towards  the 

1  Landolt,  Refraction  and  Accommodation,  translated  by  Culver,  p  148. 

«  Mathematical  exactness  does  not  exist  in  physiology.  There  are  great  errors,  but  also 
gross  compensations.  Biologic  phenomena  must  be  considered  groaso  modo  ;  otherwise  they 
will  not  be  undentood. 

*  Lftadolt,  B«f)riction  Mid  Aooommodation,  p.  200. 


.^9||^ati  extent  proportionate  with  tlie  strength  of  the  glass.  Tin's  plie- 
nomeoon  is  eitplainable  in  a  very  simple  manner*  The  a(XM:>mmodation 
beiug  always  tlie  same  in  the  two  eyes,  the  acvomnuMlutive  eifort  marie  by 
the  right  eye  has  provoked  uot  only  an  analogous  effort  in  the  other  eye, 
but  also  a  proportional  effort  of  convergence* 

On  the  contrary,  if,  while  kK>king  at  a  near  object,  I  cover  one  of  my 
eyes,  this  eye  will  cease  to  converge  so  soon  as  I  furnish  the  other  eye  with 
a  sufficiently  strong  convex  glass,  for  this  glass  renders  it  unnecessary  to 
make  an  effort  of  aoconimodatlon  to  see  the  object  distinctly* 

Another  oonclosive  exi)eriment  in  this  connection  consists  in  looking 
thrcmgh  strung  abducting  prisms  at  a  near  objectj  the  vision  of  wbich  re- 
qn ires  at  once  an  effort  of  couvergenoe  and  one  of  aeconimulation.  These 
glasses,  without  influencing  tlie  accommodation,  force  upon  us  tlie  alterna- 
tive of  seeing  distinctly, — that  is  to  say,  with  an  efibrt  of  aeconimodation, 
bnt  with  homonymous  diplopia,  becau,<i>e  of  the  convergence  which  this 
effort  necessitates  and  which  is  countcrbalaucetl  by  the  prisms, — or  of  seeing 
singly,  by  directing  the  eyes  parallelly  or  nearly  so,  as  required  by  the 
prisms,  but  indistinctly,  because  of  the  deficit  in  aceoni  modal  ion,  aecom- 
modation  being,  under  those  circumstances,  no  longer  stimulated  by  cun- 

The  converse  takc^  plaee  when  both  eyes  are  furnished  for  near  vision 
with  convex  glasses  which  suppress  the  ammmiwlatiun.  In  this  caae^  one 
g*L**s  distinctly,  but  with  crof=aed  diplopia^  l*ecaU8e  the  relaxation  of  accom- 
modation brings  al>out  parallelism  of  the  eyc^^  or  singly,  but  indistinctly, 
because  the  aax>rarat>dation  which  a*XMjui|iauies  the  convergence  towards 
the  near  object,  by  asstxiiatfng  ifc^elf  with  the  effect  of  the  convex  glasses, 
increases  the  refraction  of  the  eyes  beyond  what  is  required. 

The  rt^Iationship  which,  in  the  human  sj^ecies,  unites  accommodation 
and  eonvergi^nc^,  may  become  so  intimate  in  the  ease  of  an  individual 
who  enjoys  binocular  vision  that,  widiout  being  absolutely  emmetropicj 
kit  having  neeil  of  ai^commochuion  for  near  vision^  he  will  direct  towards 
the  point  of  fixation  even  a  covered  eye,  guided  with  surprising  precision 
by  the  aeeommodation  which  its  fellow  exerts  in  order  to  see  distinctly* 

Without  aecomm<xlation,  tlie  direction  of  the  exclutlcd  eye  is  most  un- 
certain, since  nothing  tells  the  precise  location  of  tlie  point  of  fixation, 
Tliis  i>oint  may  be  at  any  distance  whatever  on  the  line  of  sight  of  the  free 
eye*  It  is  true  that,  if  the  dkfmice  of  ilte  object  is  othcncke  knou^u  the  nor- 
mal man,  by  this  means,  directs  towards  the  ix)int  of  fixation,  approTimakfy^ 
his  lines  of  sight,  even  tliough  one  of  his  eyes  eanuot  see  the  |K)int,^  Thus, 
when  gazing  at  his  finger,  he  will  converge  more  or  less,  know^ing  that  the 
finger  is  not  at  lui  infinite  distance,  but  near  him.    This  convergence,  how- 

*  In  order  to  bpi?ome  neca^lnnnpd  to  relax  one's  acconimodatkin, — during  nplitbalmo- 
icnpc  FJCfimtnatioT}|  for  in^^timi^e, — there  i&  no  better  means  than  to  di  ect  odm'a  eyes 
psmUelly  to  the  estent  of  obtaining  s  crosi^ed  diplopia. 

'  HuDjen-Orut,  Fiftb  Ijit^rnniionul  Ci>ngresa  of  Ophthalmi^lngy,  New  York,  1876, 
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ever,  cannot,  of  course^  have  tli€  precision  whieh  results  from  aeoom 
daiian  ;^  but  it  is  of  iiitei^est,  as  showing  tJuit  the  imagination,  correct 
incorrect  as  to  the  situation  of  the  object,  maj  ioflneiice  the  reciprocal 
direction  of  tlie  eyes. 

Knowing  now  the  relations  between  the  movements  of  the  two  eyes, 
well  as  the  principal  factors  vvhiclj  preside  over  their  co6})enition,  we  ongh 
to  ask  oursclvt^  what  is  the  diredion  which  ike  eyea  amume  when  in  a  condi^ 
tiofi  of  iLbsohiie  redj — that  is  to  i?aj%  wlicn  tbey  are  abandoned  to  the  cfjui- 
librinm  of  their  muscles  onlj.  As  we  shall  see  later,  it  is  not  very  easy  " 
answer  this  question,  because  it  is  difficult  to  take  away  from  the  individual 
all  the  influences  which  are  capable  of  modifying  the  direction  of  his  gazep 
Xuasniych  as  even  imagination  is  among  these  influences,  to  be  sureof  abse 
luta  repose  it  is  necessary  to  deprive  the  person  of  his  oonscionsncss,  I 
this  state,  in  syncoi>ej  in  narcosis,  in  death,  divergence  of  tlie  eyes  is  the 
rule.  This  is  nearly  always  the  case  also  in  double  amaurosis.  Two  bliud 
eyes  almost  always  diverge. 

Ex]>eriments  made  on  i>ersons  who  are  asleep  have  likewise  demon- 
strated that,  when  aliandoiied  to  the  free  play  of  their  niusc^les,  the  eyes 
rarely  converge;  they  oseillate  about  parallelism,  and  almost  always  lake  a 
more  or  less  divergcjjt  dimtion. 

Thus  the  eyes  normally  diverge  in  a  state  of  rest,  but  inthout  an  appre- 
ciable  dijfetrnce  in  height 

This  fatt  need  hardly  surprise  iia  In  the  fii*st  plat^e^  tlie  orbits,  th 
cavities  in  \vhieh  the  eyes  develop  and  move,  diverge  very  appreciably 
from  forty- two  to  forty* four  degreetn,^  Let  tis  next  i^t^U  the  dis]>osition 
of  the  ejEtemal  recti  muscles.  They  are  rolleil  on  the  ocular  globes  as 
if  they  had  Ijeen  forcibly  i>bligtd  to  Ibllow  tliem,  as  auivergence  de- 
veloped, under  the  impulse  of  bluocnlar  vision,  the  privilege  of  a  suijerior 
raoc 

We  must  not  foi^get,  indeed,  that  this  simultaneous  contraction  of  the 
adductoi^  is  a  movement  which  i^  not  to  be  met  among  the  lower  niauimals, 
and  diat  it  is  pniduccd  in  man  only  in  the  interest  of  the  vision  with  Ixith 
eyi^Sj  synergrtic^ally  with  an  effort  of  aeix>mmodationj  or,  as  we  shall  see 
later,  under  the  Influence  of  a  j>eculiar  disturbance  of  innervation. 

We  ought  not,  then,  to  be  astonished  if  the  eyes,  abandonee!  to  t hem- 
delves,  assume  a  somewhat  similar  direction  to  that  which  they  had  prior  to 
the  formation  of  the  species,  and  diverge  more  or  less* 

Whenever  both  eyes  are  not  simultaneously  directed  towards  the  point 
to  which  their  poss<^r  directs  his  attention,  iit-nhimnus  is  pres*'nt 

Strabismus  is,  tliereforej  esi^ally  liable  to  occur  when  binocular  vision 


*  LandMlt,  Sewnlh  Ifitemiliontl  CongT«»  of  Qphllialiiiolagy,  Heiddbeijr,  1888 ;  md 
Arohit  fur  OphUi^tixioliigi?,  ixxv.  S  266- 

*  Merkel,  Toppgimiihiacbe  Aii»u»mie,  i.  237, 
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does  not  exist  We  have  soeii,  inclml,  that  in  this  case  it  is  only  the 
asBodatiou  bctwwn  accommodation  and  convergeiK'e  which  can  imprests  a 
proper  direction  a|x>n  an  eye  which  is  not  fixing- 

If  this  association  is  not  prest^nt,  the  eyes  deviate, — ^that  is  to  say,  they 
obey  other  laws  than  those  dictated  by  the  interest  of  binocular  visiou. 
Their  dircetion,  m  well  as  their  movementaj  remain,  indeed,  subject  to  the 
associations  which  we  have  considered. 

Suppose,  for  instiince,  an  individual  one  of  w^hose  eyes  is  amaurotic.  Bin- 
ocular vision  is  im|>ossible.  It  won  Id  seem  as  if  the  blind  and  usele^  eye 
ought  to  be  able  to  point  anywhere.  This,  however,  is  not  the  ease.  In  the 
first  place,  this  eye  wHII  not  abandon  the  level  of  its  fellow.  Non-pamiytic 
strabmmus  siirsum  or  deorsum  vergeiis  is  very  rare,  and  never  attiuns  a  de- 
gree oompa  table  to  that  which  one  usually  meets  w^ith  in  lateral  stmbismm 

Henci?  the  eye  wliieh  does  not  fix  can  deviate  only  in  the  liorizontal 
direction, — towards  the  temple  or  tow^ards  the  nose.  Observation  seems 
to  justity  this  supposition  by  showing  non-paralytic  strabismus  as  almost 
Always  iUtergeid  or  cmvergeid,  TIjus,  one  often  finds  in  text-books  the 
ptatement  that  an  amaurotic  eye  turns  away  from  its  fellow  in  divergiugy  or 
|ji4s  its  fellow  in  the  latter's  accommodation  by  converging. 

Tliis  a^nception  of  strabismus  is,  however,  not  entirely  correct. 

For  tlie  same  reason  that  one  eye  never  moves  alone,  so  it  cannot  de- 
viate alone  (unle^  muscular  paralysTs  be  present),  Bering  has  very  justly 
pointed  out  that,  even  in  the  sjDecial  case  wheu  the  movement  of  the  object 
viewed  seems  to  require  rotation  of  only  one  eye,  the  other  takes  an  active 
pert  in  the  motion.  Let  the  object  of  fixation  approach  or  recede  along  the 
visual  line  of  one  of  the  eyes ;  though  the  other  eye  alone  seems  obliged  to 
change  its  direction  in  following  the  object,  the  muscles  of  the  eye  which  is 
apparently  immobile  nevertheless  atx^ompany  the  contraction  of  those  of  the 
moving  e}-e,  Wlien  the  object  comes  nearer,  both  iuterual  rei^ti  contract  as 
&  result  of  the  same  convergent^iinpulse;  only,  in  the  case  of  the  eye 
diluted  straight  forwaixl,  the  external  rectus,  by  its  contraction,  prevents 
the  eye  from  being  carried  towards  the  nose  and  holds  it  in  its  position. 
The  opiK>site  takes  jilace  when  the  convergence  relaxes  in  proportion  to  tlie 
fccession  of  Uie  object* 

Something  analogous  hapj>ens  in  that  kind  of  strabismus  with  which  we 
are  at  present  occupied-    Tht^e  is  no  divergence  of  one  eye,  as  in  paralysis 

*  It  is  known  tl]ftt  during  eoDTergence  the  eypfl  are  not  only  earned  i award ^  but 
■I  the  jftfTiP  time  undergo  a  sUfl:ht  rotHtion  Bi^»und  th*^  line  of  fixation.  (Bee,  amons  otbera, 
w  eiperiioent*,  Aubert,  Phy sialogische  Optik,  m  GrHefo  und  Snemisch,  Hundbuch  der 
gtmmiBtea  Augenbtnlkunde,  6G0.) 

It  i*  ««y  to  c>l>S(^rv©  by  meeina  of  our  dynamofneter  Ihjit,  when  tbe  object  fixed  is 
brought  along  the  viaiml  line  closer  to  one  of  tbe  eyes,  so  that  only  the  otber  eye  oppeat^ 
lo  mof-ef  the  eye  whicb  is  apparently  immobile  executes  the  i^ame  pttution  anjund  its 
•AfeefD-piisterior  axt?  m  it*  congener*  The  I  u  mi  nous  line  of  tbe  instrument  leems  to 
ftpttrnte  into  two  equitUy  oblique  line*  whicb  at  tbe  punctum  pro^imum  of  convergence 
b»T«  only  one  point  in  common* 
Vol.  IV.— e 
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of  the  internal  rectus,  or  convergenc'e  of  one  eye,  m  in  ]\amlysis  of  the 
alxlucens;  but  there  is  divei^ent^e  or  convergeiiL'e  between  the  two  eyes 
the  same  degree. 

It  is  evidently  always  necegisary  that  one  of  the  eyes  fix, — that  is 
say,  that  it  l>e  direete<l  towards  tlie  object  which  attracts  the  attention  of 
the  individual  in  such  a  way  that  the  image  of  this  object  shall  be  formed 
upon  the  fovea  cctilralis.  This  gives  the  appearance  of  a  monocular  de- 
viation. But  in  reality  we  might  call  non-paralytic  stmbistnus  binoeular^ 
in  opi>ositiou  to  the  paralytic  strabismus  with  which  only  the  affected  eye 
is  coucerne<h 

Hence  it  would  not  be  projier  to  say,  in  a  ease  of  stnibismus  of  tlie  kjl 
eye,  that  this  eye  diverges  or  converges ;  to  express  one's  self  correcdy,  one 
would  need  to  say,  the  eyes  diverge  cmverge^  the  right  eye  performing  the 
fixation. 

The  prot^f  that  this  way  of  considering  non-paralytic  strabismns  is  co] 
rect  consists  in  the  fact  that  whichever  eye  is  used  for  fixatiuu,  the  excluded 
eye  always  deviates  through  the  same  angk.    There  is  not,  as  in  pamlytie 
strabismus^  a  secmidary  det^kdion  due  to  the  difference  in  innervation  to 
which  the  two  eyes  are  subject 

The  angle  of  non-paralytic  stmbismugi  remains  also  apparently  the 
same  during  the  lateral  movements.  Hence  the  term  mnmmikLni  drabia^ 
mm  which  is  applied  to  this  form  of  squint. 

It  has  also  been  calkd  viftscidar  strabisnuis.  This  name  is  ill  chosen 
as  we  pointed  out  many  years  ago,^  It  mighty  indeetl,  lead  to  the  suppo 
sition  that  this  form  of  deviation  of  the  eyes  was  dtie  to  changes  in  the 
structure  of  the  muscles.  If  the  ocular  muscles  participate  in  the  evolution 
of  concomitent  strabismuSj  they  almost  always  do  it  only  secondarily. 

Strabismus  is  not  always  manifeM.  In  its  early  stages,  esiiecially^  it 
sometimes  remains  latenlj  and  shows  itsc^lf  only  under  certain  conditions; 
for  example,  in  eons<Tpicnce  of  fatigue  of  the  eyes  or  of  the  body  generally, 
under  the  inHucnce  of  emotion,  or^  above  all,  when  binocular  visiou  is  sup- 
pressed by  the  exclusion  of  one  eye. 

Nothing  is  more  instructive  than  to  study  the  direction  which  the  eyes 
take  under  such  circumstances*  Eyes  that  are  otherwise  well  dii-eeted,  by 
virtue  of  the  power  of  the  impulse  to  binocular  vision,  sometimes  divei^ 
or  converge  as  soon  as  the  object  of  fixation  is  hidden  from  either  of  them. 

Frequently  also,  cs|>ecially  at  the  outset,  the  deviation  is  not  perttmnctit. 
There  exist  intervals  when  the  most  precise  examination  reveals  no  anomaly 

'  Landall  et  Epei«n,  MouvemenU  <Jc*s  Yntix,  in  De  Wocker  et  LRndolt,  Traits  eom- 
pkt,  etc.,  tii.  p.  869.  Bee  also  Ei^nchul,  Archiv  fiir  Ophthalmulocfiet  six.  1873,  S.  142  ^ 
Parinaud,  Annales  d'OciilisUqiie,  1891  and  1802;  H(iti&en'Gnit»  Transactions  of  the  Int*r- 
nationttl  Conumas  of  Medical  Scieneefl,  Copenhagen,  1884  ^  Bidmg  tU  Lm^n^n  von  Skelen, 
NoTdisk  apliLliii|inoIo|risi5  Tids^^ikrirt,  1880;  Trntisactionsof  the  Ophthsilniolojyficrtl  Society » 
X.  1889,  p,  1 ;  Ht-lmholu,  Festschrift,  1891,  S.  69;  Berry,  Diseaseu  uf  tlie  Eye(Ut  edition), 
p.  629;  OpbthalmLG  Beviuw,  lS9a,  p.  285. 
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in  the  <ii  red  ion  of  tlie  lines  of  sight3  while  at  otlier  times  tbere  may  exist 
a  very  evident  deviation.  In  such  cases  the  stnibismuii  is  called  inkr- 
mitten  t  or  perioitic. 

When  the  vision  of  each  eye  is  gfH>d,  strabismus  often  passes  ihnn  one 
e  to  the  other.  Without  the  fixation-objtK?t  being  hidden  from  either, 
nietinies  it  is  one  und  sometimes  tlie  otlier  eye  wlueh  deviates*  This 
mUematlQU  of  the  atmbisnius  might  appear  surprising;  for,  whUe  it  is 
quite  natural  that  an  amblyopie  eye  may  deviate  without  producing  any 
visual  dislurliance,  it  is  not  easy  to  understand  liow  a  person  whose  eyes 
ape  not  both  directed  simultaneously  towards  the  object  of  flotation  does  not 
see  double. 

The  absence  of  diplopia  is  one  of  the  characteristic  signs  of  concomitant 
strabismus.  Yet  the  statement  made  in  manuals  that  double  vision  is 
never  present  in  this  form  of  squint  is  not  accurate.  If  pains  are  taken, 
e  eon  almost  always  cause  tlie  patient  to  perceive  tlie  image  received 
iii^  squinting  eye  simultaneously  with  that  of  the  other  eye.  For  this 
zz^  &  red  glass  is  plac^  in  front  of  the  Ijetter  eye.  The  }>atient  is 
tnsde  lo  look  at  a  distaut  candle- flame,  and  the  eyes  are  alternately  covered 
aad  upcovereil  for  a  certain  time.  Thus,  one  seeks  to  cause  the  patient  to 
penvivt*  sejmrately,  then  simnltaueouBly,  the  two  differently  colored  images. 
If  there  is  di (Bculty  in  [K^rceiving  one  of  the  images,  the  screen  should  l>e 
made  to  pass  in  rapid  suoctession  before  the  eye  usually  employed  for  fixa- 
tion, in  order  to  diminish  the  intensity  of  its  vision, 

On  the  otlier  hand,  one  may  seek  to  provoke  diplopia^  primarily  in  the 
vertical  meri<lian,  by  means  of  a  prism  which  carries  tlie  image  of  the  ob- 
ject of  fixation  aljove  or  below  tlie  horizontal  meridian  of  the  return*  If 
die  vision  of  the  deviated  eye  l>e  at  all  sufficient,  the  jjatietit  will  pmmptly 
appreciate  the  fact  that  he  sees  two  olyects,  not  only  with  a  vertical  interval, 
but  alifo  sejiarateil  laterally.  However,  that  which  distinguishes  the  di- 
pia  of  concomitant  strabismus  from  the  diplopia  accomiMinying  jmralysis 
the  ocular  muscltiSj  is  not  only  the  difficulty  exiTcrienccd  in  provoking 
it,  but  still  more  the  imposmbi/ift/  of  dckrmiuui^  it^  exact  def/ree,  Althougli 
seeing  double,  the  patient  seems  to  project  the  two  images  to  the  same  plat^e  ; 
metitucs  he  can  hardly  appreciate  whether  hk  diplopia  is  homonymous  or 
:sed.  It  is  as  If  he  were  conscious  of  the  false  direction  of  his  eyes,  and 
made  tlie  correction  of  it  enter  into  the  projection  of  his  retinal  images. 
The  victim  of  j>ara lytic  strabismus,  on  the  contrary,  projects  absolutely  as 
if  be  did  not  squint, — that  is  to  say,  as  if  the  direction  of  his  eyes  corre- 
sponded to  the  normal  innervation  of  their  muscles. 

Ajiart  fk>ra  the  special  conditions  which  we  have  just  mentiorfcd,  the 
vision  tif  the  objei*t  of  fi.xation  remains  single.  The  imagf^  rec^eivetl  by  the 
ileviating  eye  seems  to  be  systematically  disregardcMj  by  the  visual  centre, 
which  registers  only  the  image  received  by  the  healthy  eye. 

It  is  ea*iy  to  represent  to  one's  st^lf  this  plieuomeuon,  which  has  ita 
lie  in  the  domain  of  physiological  facts.    Whoever  practises  micro- 
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eoopy  (or  opbtlialraoscopy)  with  bi>th  eyes  open  knows  that  the  attention 
may  be  conceutrated  on  one  visual  field  to  such  a  degree  as  entirely  to  annul 
the  preeption  of  the  visual  field  of  the  other.  He  equally  knows  that 
voluntarily  he  can  i>eiTeive  the  macular  impression  of  either  eye.  He  may 
even  perceive  simultaneously  the  dlffert^nt  images  formed  on  tlie  macnlai 
of  the  two  eyes*  This  happens,  for  instance,  in  microscopic  work,  when 
one  eye  is  used  for  the  examination  of  the  object  and  the  other  is  employed 
to  sketch  it. 

Something  analogous  may  be  ob^rved  in  oei-tain  cases  of  strabismus, 
especially  when  the  deviating  eye  possesses  a  fairly  good  vision.  If  tlie 
image  of  a  well-defined  object  be  produced  npcm  the  macula  of  the  devi- 
ating eye  (esjiecially  if  one  dlrec^ts  the  individuurs  attention  to  the  object), 
the  visual  inii)resdion  of  the  other  eye  sometimes  fades  before  that  of  the 
squinting  eye  does.  At  times  also  one  succeeds  in  making  the  patient  per- 
ceive tlie  two  objects  simultaneously.  Curious  to  say,  when  the  two  oijjccts 
are  similar, — ^ibr  instance,  two  candle- flames  (one  of  which  may  be  colored 
by  a  glass),^ — their  macular  images  are  not  always  fused  into  a  single  image. 
The  patient  j>asses  rather  from  monocular  vision  into  diplopia* 

The  phenomenon  of  "suppression"  or  of  **  exclusion"  of  tlie  images  re- 
ceived by  the  deviating  eye  has  nothing  about  it,  therefore,  ^\'hich  ought  to 
b©  surprising.  It  is  all  the  more  natural  sinc^  this  defec^t  iu  binocular 
vision  cK'cui's  at  an  age  wheJi  this  function  has  not  yet  acquired  its  entire 
development,  and  when  it  is,  therefore,  readily  susceptible  to  modificatious, 
as  is  tnie  of  all  the  other  functions  of  the  centnil  nerv^ous  system. 

Between  diplopia  as  it  manifests  it^self  in  paraljiiic  strabismus  and 
the  aljsolute  suppression  of  the  images  received  by  the  deviating  eye,  exist 
different  intermediate  eategorieSj  repiTsentiug  so  many  stages  in  tire  proce^sS 
of  exclusion  which  %Ve  have  just  dtscussed.  There  are,  indeed,  i>ersons 
affected  with  strabismus  in  whom  lateral  diplopia  ran  be  provoked  only  by 
interposing  before  one  eye  a  prism  in  the  horizontal  direction.  The  dis- 
tance between  the  double  images  thus  received  corresponds  to  the  angle  of 
strabismus,  increased  or  diminished  by  the  deviation  protluccd  by  the  prism. 
The  suppression  of  tlie  visual  function  occurs,  therefore,  only  for  a  limited 
area  of  the  retina,  situated  between  tlie  fovea  centrafis  and  tliat  jmrt  of  the 
retina  on  which  tlie  image  of  the  object  of  fixation  is  formed.  This  phe- 
nomenon is  designated  by  the  terra  veronal  atdusion. 

In  other  fuises  of  regional  exclusion  the  localization  of  the  retinal 
impression  of  the  deviating  eye  is  much  more  uncertain.  The  distance 
between  the  two  images  varies,  and  no  longer  corresponds  to  the  sum  of  or 
the  difference  between  the  prismatic  and  the  strabotic  deviations. 

The  region  of  exclusion  may  grow  larger,  beyond  the  limits  aliove 
mentioned,  and  it  is  always  more  extended  in  the  horizontal  tlian  in  the 
vertiad  diretlion.  Weak  vertical  prisms  often  suffice  to  provoke  a  cori^ 
Bponding  diplopia,  while  sometimes,  even  in  the  absence  of  comjienBating 
movements  of  the  eyes,  very  strong  liorizontal  prisms  are  neccsaary  for  the 
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douWing  of  the  linage  of  the  i>onit  of  fixation  in  the  horizontal  dii'et-tion 
(hotizQnhU  ccclmhny  Agsiin,  exclusion  may  take  place  over  the  entire 
rttina  ;  tiiplojiia  cannot  be  obtained  by  any  means.  This  is  the  tokii  exiitb- 
n  which  at'tually  wjrrcspnnda  to  the  alvsence  of  binocular  vision. 
In  addition  to  thci&e  diverse  alterations  of  vision,  we  find  not  rarely 
that  a  kind  of  new  idctUity  bdweai  the  two  retincr  is  established.  The  part 
of  tJie  retina  of  the  affected  eye  which  recjeives  the  imag^  of  the  object 
looked  at  by  the  normal  eye  assnmcs,  as  it  were,  the  funr^tion  of  the  macula. 
It  beeoraes  the  centre  of  orientation  for  the  scpiioting  eye.  Its  visual 
impressions  may  even  be  fused  with  tho^  of  the  macula  of  the  healthy 
eye.  In  this  case  weak  prisms  suffice  to  pnxluce  diplopia.  If,  on  the 
oiher  baud  J  by  means  of  prisms  or  suitably  placet!  mirroi*s,  we  cause  the 
linage  of  an  objettt  to  fall  simultaneously  upon  the  fovea  centmlis  of  each 
ire,  instead  of  fusing  the  two  images,  the  [latient  manifests  diplopia,  and 
e  distance  between  the  two  images  corresponds  to  the  degree  of  the 
bismus. 

The  same  thing  occura  in  these  cases  after  successful  operation  for  stra- 
bismus. The  eyes  beiug  now  directed  normally,  instead  of  binocular  fusion 
of  tlieir  macular  images  a  marked  diplopia— one  of  the  same  degi*ee  as,  but 
opposite  to,  that  of  the  former  stmbismus — is  manifest.  For  instance^  if 
wp  have  by  an  operation  corret^tcxl  a  convergent  strabismus  of  twenty-five 
degrees,  the  [>atient  may  manifest  a  crossed  diplopia  of  the  same  amount. 
If  we  have  corrected  only  twenty  degrees,  leaving  five  degrees  of  cson- 
vergenw,  tfie  diplopia  will  be  of  twenty  degrees. 

We  ix>nsider  this  change  in  the  corresiK>ndenc€  of  the  retinse  of  the  two 
eyeis  as  a  etnisequence  of  the  long  dtu^tion  of  the  strabismus,  and  not  as 
ofjngenitjil,  as  has  been  alleged  by  some  who  have  tried  to  explain  by  it 
the  deviation.  Ol>servation  praves,  indeed ,  that  after  the  correction  of 
tlie  srjuint  the  diplopia  produced  by  the  change  in  the  reciprocal  direction 
of  tlie  two  eyes  almost  always  disapjiears. 

As  tt*  the  sense  of  deptfi^  or  of  tlie  thin!  dimension,  in  stralxitic  patients, 
the  investigations  which  have  been  made  with  Hering^s  ex|>erimeut  show 
that,  in  the  immense  miyority  of  case^*,  per^ns  aifected  with  concomitant 
stmbismus  are  incapable  of  correctly  judging  where  the  balls  fall. 

One  sometimes  suceeeds  In  giving  the  strabotic  i>erson  the  impression 
of  **  rdkf^  by  means  of  the  sieremmpe.  For  this,  however,  it  is  essential 
lat  tlie  visi(^n  of  the  deviating  eye  be  not  too  low^^  and  that  tlie  jmtient  be 
"lling  to  undertake,  patiently  and  methodically,  the  necessary  exemiscs. 
Stei^>sc<:>pic  fusion  with  impression  of  the  third  dimension  may  in 
z  of  strabismus  be  so  intimately  interlinked  with  a  permanent  deviation 
ttkat  it  is  sometimes  suppressed  by  the  straightening  of  the  eye,  (Nagel, 
Schocler/)    It  may  exist  without  there  being  binocular  fusion  in  ordinary 


»  Naf€l,  I>HS  Pt^hen  rnit  zw<m  Au^n,  1861  ;  SehoeJer,  loco  citato.    See  also  R.  Qreeif, 
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visioa,  aa  htB  been  dc^monstrated  by  nieaiia  of  Hermg's  exj»eriineot ;  tljis 
is  a  consequence  of  the  factj  dis<x>vet"ed  by  Sclioeler,  that  tlie  stereoscopic 
im[Hie3sioa  may  result  from  tlie  fiisiou  of  imnges  formed  on  regions  of 
tbe  two  retiuae,  whicU  do  not  corresijond* 

lo  any  case,  one  sueoeeds  with  most  strabotic  persons,  when  ihe 
viating  eye  is  not  too  weak,  in  causing  to  be  perceived  simultaneously,  or 
even  to  be  fused,  the  two  componeutB  of  a  8tereo8»»piG  image. 

Whatever  may  be  the  gravity  of  the  elianges  undergone  by  binof-tilar 
vision,  the  deviatiug  eye  is,  however,  not  entirely  lost  to  the  patient;  " 
contributes,  at  Icasty  to  extend  tlie  field  of  his  vision. 

Wlien  the  deviating  eye  has  sufficient  vision  and  ixS  used  temi*ortrih 
for  fixation,  it  generally  projects  correctly  the  retinal  images  that  it  receiv 
the  sensoriura  1>eiiig  conscioua  of  tlie  abnormal  direction  of  this  eye; 

It  happens,  on  the  other  hand,  in  m^a  of  invetemte  stmbisinus,  t' 
when  the  gw>d  eye  is  occluded  the  s^juinting  eye  is  very  imjierfeetly  or  iiot 
at  all  straiglitcQcd,  and  that  it  nevertheless  projects  retinal  images  as  if  it 
were  normally  directed.    This  phenomenon  is  only  the  a>rollary  of  tbsM 
which  has  been  mentionetl  wlien  speaking  of  the  fusion  of  an  eceeiitiic 
image,  received  by  the  strabotic  eye,  witli  tlie  macular  image  of  the  uthef 
eye.    The  two  observations  show  that  an  eccentric  part  of  the  retina  mav, 
m  the  deviating  eye,  giiidnally  acquire  the  functions  of  the  macula 
become  the  ccnti'C  of  orientation  for  this  eye. 

Von  Graefe,  Javal,  Nagel,  and  the  author  have  cited  cases  whepcii* 
tlie  defective  eye  projected  its  retinal  image  simultaneously  in  diffhi^ 
way^T  in  one  way  as  if  it  were  affected  with  pamlytic  strabismus, — th 
is  to  say,  as  if  the  eye  supposed  itself  to  be  in  the  normal  jx>sition ;  a** 
ttie  other  hand,  correctly, — that  is  to  say,  as  if  the  part  of  tlie  retina  oi^ 
which  the  image  falls  had  tnkcu  the  place  of  the  macula  and  mrresponde*^ 
to  tliat  of  tiie  otlier  eye*    It  fullows  that  in  such  cases  tliere  would  be  a^*' 
once  binocular  vision  and  diplopia.    Indeed,  one  of  the  pn»jcctions  of 
deviating  eye  is  confounded  with  that  of  the  healtliy  eye,  m  hile  the  othe^ 
is  separately  f>er(^ived.    It  sometimes  even  happens  that  the  three  imagf^ 
are  {perceived  each  by  itself,  and  that  the  j^^tient  claims  to  have  a  genuine 
triplopia. 

We  shall  recall  all  these  peculiarities  of  the  vision  of  8tml>otic  per 
when  we  come  to  discuss  the  surgical  correction  of  ocular  deviations. 

NON-PARALYTIC  CONVERGENT  STRABISMUS- 

JESiotogy  of  Gmvergimt  Strabisimut. — The  fact  of  the  frequency  of  oon- 
%'ergent  strabismus  among  hy}iero[>es,  especially  in  the  medium  degrees  of 
hyperopia,  is^  thanks  to  the  rt^markable  researchi.**?  of  Donders,  known  to 
nearly  everybody.  That  great  physiologist  explaintxl  this  fact  by  the  rela- 
tions between  convergence  and  accommodation,  Hyperojifs,  he  say*s,  are 
obliged  to  make  an  effort  of  aivomuKHlation  lu  oinler  to  remedy  the  insuf- 
ficiency of  their  static  i-efmctiou.     This  effort  of  accommodation  amo 
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tkee  whose  j-ekdive  amjMiuk  is  not  especially  develojMxl  uf  iieoesisity  entails 
an  excess  of  mnvergeooj. 

This  phmomenon  is  still  more  easily  produced  wbeo  the  liyjwrope  looks 
at  a  near  ubjeet  tb^  fixation  of  which  m  hh  case  ref|iiirt^  all  tlie  stronger  an 
eff}rt  of  aecommodation.  To  this  greater  quota  of  a<x;oaMmMlation  eorre- 
!i[xja(jb  a  still  more  exa^eratetl  aruoimt  of  cijuver^ence,  Heiiee  the  tett- 
deacy  among  Ijypcjopea  to  a  patholagif^l  convergence* 

It  is  evident  that  this  excess  of  convergence  cannot  manifest  itself 
sirndtaneoiisly  in  both  eyes ;  otherwise  neither  of  the  lines  of  sigljt  would 
bedirD<'ti3d  towards  the  tixation-ijoiiit,  unless  the  head  exeented  a  rotation 
equivalent  to  that  of  the  fixing  eye  in  the  opposite  direction.  In  reality 
Ai^  rotation  oeiuirs  only  in  tlie  minority  of  cases,  when  it  gives  rise  to  a 
peitillar  position  of  the  head.  For  the  most  part,  the  better  eye  appears 
straight  IB  relation  to  the  face,  whilst  the  other  is  turnwl  towards  ttie  nuse 
JiUn  angle  corresponding  to  tlie  uervous  impulse  affecting  the  adJuetor 
raiist^lc^  of  both  eyes. 

There  occurs  in  tliis  case  a  phenomenon  analogous  to  that  which  we 
have  described  before,  when  the  object  of  fixation  approa^^hes  from  infinity 
along  the  line  of  sight  of  one  of  the  eyes.    The  iiuicrvation  necessary  to 
ket*p  the  ey€?9  directed  upon  the  object  is  equally  divided  between  the  mus- 
cular ap|>anitus  of  the  two  globes,  but  it  produces  an  effect  dilTemit  from 
sym  met  ritual  convergence.    In  one  of  the  eyes  it  maintains,  so  to  spak,  the 
equilibrium  between  the  abductor  and  adductor  muscles ;  in  tho  other  it 
a^eets  es|>ecially  the  adductor,  ivhicli  brings  about  an  angle  of  ajuvcrgcnce 
double  that  which  would  be  necessary  if  the  fixation-i>oiut  Avere  on  the 
median  hne, — that  is,  if  the  convergence  were  syraraetrieal.    Only  in  this 
latter  case,  in  which  the  nervous  impulse  distributed  to  the  muscles  is 
exactly  proportionate  to  the  distance  of  the  fixation-object,  the  two  lines  of 
sight  cross  at  that  object ;  in  the  oise  of  convergent  strabismus^  in  which 
this  impulse  is  ejEaggerated,  the  two  lines  of  sight  cross  between  tfie  eym  and 
the  object  . 

An  example  will  make  the  matt-er  clear*  Suppose  a  young  emmetrope 
to  fix  an  object  situated  one-fourth  of  a  meti-e  in  frfjut  of  him.  He  makes 
an  effort  of  accommodation  amounting  to  4  D*,  and  a  corresponding  effort 
of  convergence  of  four  metre-angles  for  each  eye,  the  object  being  situated 
on  the  median  line.* 


^  We  have  described  on  png^  185  of  our  troatise  on  refrBction  the  ingenious  methtxi 
which  Kagel  h*3  devised  lo  oxpreaa  the  drijreg  of  conperffatea  as  well  iif  tlml  of  the  refrm' 
tion  OP  iir^mttmdatktn.  Nagel  takei  m  the  unit  of  meaeuremerit  for  b<nh  ftineliuns  the 
meirt^  And  cMh  the  angle  of  convergence  necessary  to  each  eye  to  fin  a  pijnt  situated  at 
one  metre  from  it  on  the  median  Una  a  ^*  itietre-GnffU/*  The  ^*  mcireMns^^'  or  dwptj\^^ 
represent*  ih^  refraction  required  in  order  to  see  diatinetly  this  same  pioint  at  the  tame  dis- 
tatjce.    In  emmetmpia  this  refractive  power  is  furnbhed  by  the  Accommodation. 

The  effort  Knujrt  for  l>nib  functiona,  greater  m  proportion  bis  the  objeet  is  neafer,  it 
m^f  be  ct'>n!?idere»J  m  iritr^r.'<ifii/  projmriional  to  the  distance  hetwe^^n  ike  ^jtH  and  the  eye. 

A  p.jtjt  ^^Uiiated  at  one-half  of  a  metre  ou  the  median  line  will  req^uire  of  each  eye,  in 
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Id  this  way  he  is  exactly  adapted  to  the  distance  of  the  object^  and  his 
two  h'lics  of  sight  intersect  at  tlie  ohject. 

None  of  these  conditions  Ims  changetl  when  the  object  leaves  the  median 
line  and  is  carried  directly  in  front  ofj  Siiy,  the  right  eye.  The  left  eye 
tlicn  furnishes  eight  metre-angles  of  eonvci^gence,- while  the  right  has  its 
line  of  8ight  {Hirallel  widi  the  median  plane.  This  it*  not  equivalent  to 
saying  that  the  iancrvation  is  utjct[ually  distributed  to  the  muscles  of  the 
two  eyes.  Only,  to  the  impulse  necessary  to  eonvcrgenoc  for  ooe- fourth  of 
a  metre  is  joined  the  effort  necessary  for  associated  movement^  which  has 
airried  both  eyes  to  the  right.  Hering  shows  that  the  right  eye  has  re- 
ceived the  same  impulse  to  convergence  as  the  left.  The  rcibition  aronnd 
the  aiitero-pjsterior  axis  is  tlie  same  for  both  eyes,  though  one  of  them 
seems  to  remain  in  the  pri  mary  position^  while  the  other  pi^^ents  the  appear- 
anoe  of  an  exaggerated  adduction. 

If,  in  the  emmetrope,  we  screen  off  the  fixation-object  from  the  left  eye, 
it  still  cx)ntinues  to  be  directed  to  the  same  point  as  its  neighbor,  even 
if  tht^  position  of  the  objct*t  be  changed.  The  reason  of  this  is  that  in 
emmetropia  the  accommodation  is  equal  to  the  convergence^  and  therefor© 
both  eyes  remain  dlrcctwl  to  the  same  point  even  when  binocular  vision  ib 
not  present.  If  now  a  co7icave  glass  is  placed  in  front  of  tlie  right  eye, 
distinct  vision  can  be  obtained  only  by  an  effort  of  accommo<lation.  It 
will  then  be  found  that,  while  the  right  eye  has  remained  immobile,  as  tlie 
fixation-point  has  not  been  changed,  the  other  eye  has  been  turiied  inward. 
The  stronger  tljc  glass,  the  more  is  the  left  e)'e  rotated  towards  the  nose. 

Aecoiumodation  is  always  the  same  in  bt»th  eyes.  Thus,  the  accommo- 
dative effort  in  the  right  eye  causes  n<it  only  a  similar  effort  in  the  left,  but 
also  brings  about  a  [>roportionate  degree  of  c<jnvergence*  If  the  concave 
glass  is  one  of  three  dioplrii's,  then  the  effort  of  accommodation  will  be 
three  dioptrics,  and  the  convergence  used  will  be  three  metre-angles  for  i 
each  eye*  Since,  however,  it  is  ncee^ry  that  one  of  the  eyef*— the  right 
in  our  example — Im?  dirt!<^tcd  towai-ds  the  object  which  is  occupying  the 
patient's  attention,  tlie  tionvergence  will  api>^r  to  affect  only  the  excluded 
eye.  In  the  vtiHi  we  arc  disc^nssiug,  the  left  eye  will  be  turned  towards  the 
noae  six  mctre-anph'B  while  the  other  looks  at  a  distant  object  throiigli  a 
concave  lens  of  thnM--  dio[itnca  The  same  or  nearly  the  same  thing  oc- 
cara  in  Iiypermctropia,  for  hyiM^rmctropic  eyes  may  be  considered  as  emme- 
tropic eyes  to  whirli  c>*mcavc  lenses  have  l>ccn  applied. 

Let  us  take  the        cjf  a  young  h\jim*ope  of  three  dioptrics,  and  let  as 
sappose  that  the  relation  Ijctwcen  accKimmodation  and  convergeooe  is  thel 
OIK  with  him  m  with  the  cturnctmiw*    In  oi^er  to  accomnitKlate  for  a 
ffistooe  of  nne-qimrter  of  a  mctr«3^  our  hyperope  brings  into  jday  not 

ctte^  bo  W  ieeo  idfigk|  1^  =  Stttri  lit  mn^vfimts,,  Knd|  In  order  ta  be  seen  dintincU^^  % 

^^trim^ w^fmeivm—ih%i  U  tn  nwy ,  of  ftmimrfUM^fiVidit^  when  the  f^ym  itiv  emTn*?trt>pic.  At 
mm  liTti  Mim  ib«It«  tbc  ociaYi^i  gi'in^w  ivttl  Iki  Ofnrip  the  itccoiuniixlBtioEi  @  D<|  etc.  Se«  [>. 
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y  4y  but  3  +  4^7  D.  of  tlymtraic  i-efractbiu  Tu  tliese  7  D,  corre- 
jpood  Inia  of  conv-ergenee.    If  both  eyes  exa^uted  twh  7ma  of  coDver- 

geoecp  the  two  lines  of  sight  would  intersect  at        or  14  ceutimetrea, 

tliat  is  eleven  centimeti^  nearer  tlie  eye  than  the  fixation  pointy  and  the 
object  would  appear  double.  But  the  liyporupe  will  pket*  the  ubjecrtj  by 
preference,  diret-tly  in  front  of  one  of  his  eyes-  He  will  make  over  to  the 
other  eye  all  the  eonvergeriee,  whieh  in  our  example  would  amount  to  Bmru 
Thus,  while  the  fixing  eye  has  a  normal  direction,  the  otbcr  will  have  a 
©oovergence  of  6ma,  equal  to  about  eleven  degrees. 

It  is  tniej  as  might  be  exi>eete<l,  tliat  the  relation  between  accommo- 
dation and  convergence  is  not  an  absolutely  fixed  one  ;  otherwise  every 
ametrojie  would  have  to  chooae  between  two  alternatives  i  either  to  see 
distind/^  but  double^  Ijeeause  of  tlie  defective  dimetioo  of  his  eyes,  or  to  see 
tingiy  but  indkthidt}^^  the  normal  direetion  of  his  eyes  excluding  perfect 
optical  adaptation, 

A  eertain  latitude  exists^  therefore,  as  Bonders  slio^ved,  lietween  aeeom- 
modation  and  eonvergeneej  a  latitude  to  which  lie  has  given  the  name  of 
rekiiive  aceonimodation  and  convergence**  The  hyi>erraetrope  can  accommo- 
date more,  the  myope  less,  than  the  emmetrope,  with  the  same  degree  of 
convergence.  It  is  for  this  reason  that  ametroi>es  are  by  no  means  all 
doomed  to  strabismus. 

This  "  relative*'  amplitude  of  accomnKMlation  and  convergence,  how^ever, 
has  its  limits.  The  hyperraetroj>e  of  a  certain  degree  may  with  difBculty 
euoceed  in  furnishing  the  excessive  amount  of  aoconmiodation  requiretl  by 
Us  ametropia,  while  he  maintains  convergence  equal  to  tliat  of  the  emme- 
tftipe.  If  the  sight  of  one  eye,  then^  be  feeble  (either  on  account  of  ojmcity 
or  iiregularity  of  curvature  of  the  refracting  surfaces,  or  of  changes  in  the 
fundus)  to  such  a  degree  that  the  image  received  by  that  eye  may  be  easily 
disregarded,  the  patient  is  in  danger  of  a  convergent  stmbisnuis.  In  fact, 
the  diplopia  which  would  otherwise  have  resulted  from  the  abnormal  direc- 
tion of  his  eyes  causes  no  inconvenience,  since  the  image  of  the  amblyopic 
mtmBUOt  enter  into  comiietition  with  the  clear  and  distinct  image  of  the 
other  eye  which  poss^sc^s  a  good  visual  aeuteness  and  is  directed  normally 
towards  the  object  fixed.* 

*  LAfidolt,  Refrnction  and  Accommodation,  p.  196. 

*  At  the  verv"  liine  of  writing  these  tinf's  we  hftve  ^>b8(^^ved  a  cws&  which  U  verycoudu- 
of  Dond*^Ts's  theory  of  the  «|i<jUigy  of  conv(.Tgent  slr«bi*mua* 

A  girl  twelve  years  old  waa  hmught  to  us  by  her  parents.  Her  fine-lt>okin^  and 
well-dim't<?d  eye«  preaeniud  eiteriorly  and  interiorly  no  perceptible  abnoriuitj*  One  of 
thenii  however, — Ihe  1efl> — ^cureely  aee»  at  alL  It  is  only  by  chance  that  this  fact  bus  been 
ducnvered.  ConTeraAtion  w*»5  upon  the  inferiority  of  the  left  hand  to  the  right  Tbu  child 
took  jwrt  in  the  discussion^  lind,  almidy  reasoning  after  the  manner  of  adults  who  like  to 
gfnemll3(e^  sAid,  **  That  h  not  surprisin^i  since  tlnf  left  eye  doet  not  &ec  either."  Of  cour&e, 
her  companion?  were  HstimiBhed.  The  eyes  of  all  were  ejiainined.  Everybody  saw  well 
with  the  left  eye,  ejccepting  the  child  in  question  and  her  father 

Am  tu  the  father inabiUty     see  with  the  left  eye,  nobody  waa  aurpriaed,  since  on« 
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This  "  suppi-ession"  of  the  retinal  image  of  a  wrongly  directed  eye^ 
however,  may  be  at'quired  by  perfectly  healthy  eyes,  if  the  iwtieut  dues  not 
sHoceed  in  dissociating  accoraracKlation  fiam  ci>iivergence  ia  order  to  gain 
distinct  vision.  In  such  a  case  the  s^trabiHinus  is,  to  l>egin  withj  alternate, 
pacing  fiDra  one  eye  to  the  other,  until  it  finally  jx^rmaneutly  involves  tlie 
eye  whc»@e  image  the  patient  can  the  more  easily  disregard. 

On  the  other  hand,  tlie  relations  between  accommodation  and  cson- 
vergent^  may  be  suddenly  disturbed,  as,  for  exAmpIe,  in  paresis  of  acc*>m- 
modatiou,  Here  tliere  is  no  time  for  the  t^stablishment  of  new  relations 
between  the  two  functions;  the  extreme  nervous  impulse  required  by  the 
aceomraiidation  reacts  on  the  convergence,  and  convergent  strabismus  may 
be  estal>lisbed, 

Bonders  ]x)inted  out  and  explained  this  phenomenon  of  convergent 
strabismus  following  a  sudden  diminution  of  the  amplitude  of  accommoda- 
tion. Thus,  it  is  not  rare  to  see  the  deformity  in  questiou^  appeal*  in  con- 
sequence of  the  weakness  of  accommodation  caused  by  diphtheria,  not  only 
in  byperui>es  whose  refraction  error  is  of  medium  degree,  but  also  in 
hy[>eropes  of  less  degree  and  in  emraetroj^K?s,  A  large  proportion  of  the 
children  who  are  affected  by  convergent  sti-abisnms  present  a  puny  appear- 
ance which  indicates  muscular  debility,  in  which  the  ciliary  muscle  may 
participate* 

Convergent  stmbismus  being  most  often  the  result  of  hyperopia,  one 
might  supiKJse  that  its  frequency  would  increase  with  the  degree  of  the 
ametropia.  This  is,  however,  not  the  case*  The  largest  contributions  to 
this  form  of  stjuint  are  given  by  liy[>ermetro|>es  of  average  degrt^e.  Bon- 
ders has  explained  this  fact  in  tlie  following  way.  If,  as  we  have  seen, 
slight  by|»erm6troiies  es^nije  stmbismus,  thanks  the  niiKiification  in  the 
relation  between  their  convergence  and  atxx>mmodation  in  the  interest  of 
their  distinct  binocular  vision,  hypermetroiies  of  high  degree  do  not  squint, 
because  even  the  strongest  converging  effort  would  not  suffice  to  call  tbrtli 
the  amount  of  ace<3mmodation  required  by  their  ametropia  and  by  the 
position  of  the  object,  esiiecually  if  clear  vision  has  to  be  maintained  for 
some  time.  They,  therefore,  do  not  attempt  to  make  an  effort  of  con- 
vergence which,  no  matter  how  exaggeratetl,  could  bring  them  do  advantage. 

Convergent  strabismus  tends  to  diminish  as  age  advances  to  such  an 
extent  that  it  is  rather  rare  after  the  age  of  forty,  and  often  jmsses  off 
spontaneously.  This  fact  is  not  surprising,  for  we  know  that  the  static 
refraction  of  the  eye  increases  during  tlie  first  twenty-five  yeai^  of  life; 


of  bis  eye*  bad  always  squmiedt  and  It  i«  even  popularly  knawn  that  btidly  directed  eyet 
tee  badly* 

Examinjitjon  of  the  refrftction  revedled  tbe  wrioua  fact  tbat  the  child  was  emmeiropU^ 
white  her  ftither  was  stmnglv  hxfp^apic.  Though  both  pt^rsiini  wofe  victims  of  conpenital 
amhlyopm  tif  one  eye^  it  is  orjly  ir*  the  case  of  the  hypt'hipic  fnther  ihiii  this  inflmiity  has 
occasioned  fitrabUmus.  It  hri^  not  been  tmnsmitted  lo  the  child,  whose  blind  eye  has  been 
correctly  guided  by  its  emmetropic  f^iUow* 
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itiTopia  augments,  eniinetropia  frequently  elmiigcs  to  myc^na,  liyi>crme- 
tropia  dinuDishes  in  dc-gree ;  it  may  become  eiunietropiii  or  even  myopia* 
We  do  not  wonder,  then,  when  we  find  lesa  convergent  squint  among  adults 
than  among  ehildren,  who  are  more  frequently  hypermetropic*  It  is  true 
that  aecommodation  becomes  more  and  more  diflGeult  with  inerc^asing  ycai^s, 
while  the  convergence  remains  practical  ly  the  *same.  One  might,  therefore, 
suppose  that  the  assistance  required  by  tlie  former  of  thes^e  functions  from 
the  latter  would  Itecome  greater  and  gi-eater;  but  the  inrliviiliial  apparently 
aecnstoras  himself  to  associate  a  stronger  and  stronger  accommodation 
quota  with  the  same  quota  of  convtTgence^  esiJecnally  wlicn  tlie  instinct  of 
binocular  and  single  vision  is  very  jKiwerfuK  Whatever  the  explanation, 
it  remains  ceiiain  tliat  there  are  factoids  exereiHing  a  favomble  and  control- 
ling  influence  ou  the  relation  between  acfcommodation  and  co n verge ncCj  thus 
tending  to  prevent  the  development  or  favur  the  dlfyipi>eamnce  of  a  con- 
vtrgent  squint  Tht^se  influences  grow  stronger  with  each  additional  year 
of  ag^  \V\mt  they  depend  on  we  do  not  yet  fully  know  ;  they  may  be 
oanoected  with  the  central  organ,  with  the  development  of  tlie  orbit,  with 
the  motor  appamtui^  and  the  eyeball,  or  with  all  thi^  factfirs  together. 

The  hyjiero^K?,  who  squints  when  lucjking  at  objects  close  at  hand,  does 
Dot  neoessarUy  present  convergent  deviation  during  distant  vision,  TIjis 
fiict  may  l»e  explained  as  follows.  I^t  us  take  a  hyperoi>e  of  3  D.,  four* 
teen  years  old.  Assume  that  he  has  an  accomraoclation  of  15  D.,  con- 
vergence flower  amounting  to  12ma, 

The  following  table  indicates  the  respective  quotas  of  convergence  and 
accommodation  brought  into  action  when  the  object  of  fixation  is  gradually 
brought  nearer. 


Dloplriei  of 
diiUoti. 

ma  of  CoTi- 

comiuodanuii. 

QnnUt  at  Con- 
vergence. 

S 

0 

A 

0 

4 

I 

^S 

A 

6 

2 

A 

A 

i  m* 

e 

,1 

A 

A 

i  HI. 

T 

4 

A 

A 

RtttSo  of  Qiiot*  nf 
Aci^ommodution  lo 
Quota    of  Cimrer- 


I  :0 
1  : 

I  :  0.6 

I I  ae 

1  :  0.T 


If  one  studies  the  relations  Ijctween  the  two  scries  of  quotas,  one  aeei 
tliat,  /or  the  htfpcrojje^  tM  quota  of  cojivei^gcnee  incrc/ise^  more  and  more^ 
rtiutir^.l}f  to  that  of  the  ac4'ommofJaiionj  m  t}ie  point  of  fixation  approach^^^* 
A  similar  table  for  the  emmdrojje  would  show  that  this  relation  remains 
emt^ant  {1  ;  1,25  in  our  examine),  while  in  mifopin  the  quota  of  con- 
vei^ence  iliminkhes  relatively  to  tliat  of  the  mt*oinuitKlation,  under  like 
ctreumstanees*^ 


^  Laniiolt     £pon>n,  ]c»c.  I'll  ,  885. 
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Hence  tliere  ls  nothing  astonishing  in  the  fact  tbat  a  hvperope  may  no 
squint  when  loakiiig  tar  away,  while  one  of  biB  eyes  will  deviate  inwanl 
during  the  fixation  of  near  objects,  or  that  a  convergent  aquint  increases 
under  the  same  conditions. 

Furthermore,  it  is  pnjbable  that  the  hyfiermetrope  rarely  accommodates 
enough  to  neutralize  all  his  hyperopia  when  looking  at  a  distance.  Near 
vision — that  is  to  say,  the  vision  for  working — requires  greater  distinctness^ 
and  therefore  demands  a  greater  acoomniodative  eifbrtp 

In  taking  e<jimlly  into  consideration  not  the  absohde  value,  but  the 
quota  of  convergeucje  and  of  accommodation^  and  in  com|mring  them  m 
emnietropia  and  in  hyperopia  at  different  ejxx^lis  of  life,  one  find^i  that  for 
tlie  hyi>ermetrope  the  effort  of  convergence  to  bo  associated  with  that  of 
accommodation  diminishes  witti  the  age.  This  fac^t,  aloi»g  with  those  men- 
tioned abtjve,  miglit  help  to  explain  the  diraiuntion  and  disappeamnee  of 
convergent  strabismns  with  increase  of  years. 

The  convergent  strabismns  of  hyperopes,  which  is  the  type  of  conver- 
gent stmbismnj?,  is^  therefore,  according  to  Dondei^s^s  explanation,  a  njKi^tliCj 
nn  odtve  strabismus.  Just  a^i  it  is  seen  to  increase  as  accommodation  in- 
C'rast^  during  the  fixation  of  near  objects,  so  it  diminishes  in  proportion  as 
act^ommodation  diminishes  for  distant  vision*  Hence  one  might  suppose 
tliat  it  wwuld  disap]>ear  entirely  so  soon  as  the  ciliary  muscle  ceased  to 
contrail.  Those  who  claim  tlmt,  in  the  absence  of  any  fixation -object,  when 
the  gaze  is  said  to  be  vague,  the  accommodation  ranst  be  at  rest,  are  aston- 
ished to  find  tliat  convergent  sti^bisnius,  nevertheless,  frequently  jiei^ists 
nuder  such  circumstauces.  The  explanation  of  this  fact  is,  however,  not 
difficult.  It  is  indisputable  that  young  hyperopes  have  the  greatest  diflS- 
culty  in  ridding  themselves  of  at  IciiM  a  slight  degree  of  accommodation. 
Tiiey  accommodate  more  or  less,  even  when  tlieir  gaze  is  not  fixed  u\>on 
any  special  object.  This  latent  accommodative  effort  suffices  to  maintain 
eouvei-gence  of  the  lines  of  sight. 

Genuine  repose  of  the  nervous  impulses  is  obtained  only  by  sleep, 
whether  normal  or  jirovoked  by  aniestlietics*  Under  tliese  conditions 
young  hyjicropcs  stop  squinting  in  the  early  stages  of  the  affection,  (Stell- 
wag,)  The  influence  of  mydriatics  is  no  less  conclusive  as  to  the  etiology 
of  this  form  of  strabismus.  When  convergent  strabismus  is  not  invet- 
erate mih  hyi>eropes,  it  ceases  during  paralysis  of  tlie  accommodation, 
Tlie  ingenious  theory  of  the  Dutch  physiologist  is  thus  once  more  con- 
firmed. 

One  is  tempted  to  say  tbat  this  theory  explains  only  too  well  the  con- 
vergent strabi^imus  of  hy]ierapes.  Indeed,  one  may  wonder  why  all  hyper- 
opes,  at  least  of  the  category  that  we  have  }K>inted  out  os  peculiarly  liable 
to  this  infirmity,  do  not  squint;  and,  on  tlie  otiier  hand,  why  eorne  indi- 
viduals hapjjen  to  contract  convergent  strabismus  w^iihout  Iming  hypero|J€s. 

The  tendency  to  binocnhir  vision  which  is  innate  in  our  s|jccies,  on  the 
one  Land^  and  the  comparatively  lax  and  always  changeable  relations  be- 
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ixiDvergence  and  aoeoinmodatloD,  on  the  otiier  buntl^  explain  suf- 
ficiently the  iDimunity  of  those  who  esmpe  strabismu.^. 

Afi  to  the  others, — those  who  become  stmbotic,— we  must  seek  the 
laetori  which  favor  the  prod  net  ion  uf  strabismus  m  the  circumstances 
which  entail  the  developineiit  or  facilitate  the  sacrifiee  of  binocular  vision, 
or,  figain^  io  the  factors  whidi  directly  favor  convergence. 

Binocular  vision  is  more  certainly  deveIope<l  and  maintained  in  propor- 
tion m  the  vision  of  both  eyes  is  more  nearly  cx]ual  and  more  nearly  per- 
fect Whenever  one  eye  is  very  inferior  to  the  otlier^  whether  in  conse- 
qneoce  of  amdropiay  or  of  opadlies  of  it^  lUoptnc  mcdki^^  or  of  chan{fe  in 
/undiiSf  or  of  eonfjenilal  amUyopkt^  thia  eye  is  of  but  slight  imi>ortanee 
in  the  concurrent  a«.'tion  of  tlie  two  ;  the  impulse  to  binocular  vision  M  ill 
newr  become  very  powerful,  or  it  may  not  be  develo|>ed  at  alL  In  such 
eti^  the  eyes  are  abandoned  to  other  factors  that  are  capable  of  influencing 
their  rcciprc»cal  direction,  Hypcrupcs  are  oftenest  the  victims  of  conver- 
gent strabismus. 

This  infirmity,  however,  may  exists  even  lo  the  absence  of  the  auxiliary 
causes  tliat  have  just  been  |>ointed  out,  in  the  (^e  of  ej'cs  whose  visual 
ftctisty  la  equal 

When  it  goes  back,  as  is  most  frcqtiently  the  case,  to  the  fii^st  years  and 
even  to  the  first  months  of  infancy,  one  has  no  reason  to  be  suqirised  that 
binocular  vision  is  iuea^iable  of  maintaining  a  projier  direct  ton  of  the  two 
eyes.  A  fortuitous  circumstance  wbicli  may  but  transiently  ext'lude  one  of 
the  eyes  from  vision  may  suffice,  at  that  period,  to  teach  the  bypeiupic  child 
lo  squints 

Oo  the  other  hand,  there  have  been  called  in,  to  explain  the  production 
of  convergent  strabismus  among  hyperopes  as  well  as  among  emmetroi>e8 
and  even  myopes,  circumstances  ^vhich  faeiUlate  mnver^ence, 

Thu3  it  13  that  Donders '  claims  an  exctssive  posUive  value  of  the  angle 
alpha  (the  angle  comprisfHl  between  the  visual  line  and  the  axis  of  the 
comen)*  as  facilitating  convergent  strabismus. 

Other  authors  have  adniitted  a  faulty  in^rtion  of  the  ocuktr  musfJm  at 
being  iible  to  bring  about  strabismic  generally,  convergent  strabismus 
especially- 

Exj>er!ments  made  by  Dobrowolsky  *  and  myself*  In  1S72,  and  recently 

'  Buflbn  observed  thai  Ih©  production  of  slrabBmus  h  favored  by  opacities  of  the  diop- 
tric /rmlla  of  one  fci*e  atid,  geripraUj^  by  dlfleteiiee  in  the  visiinl  otuky  and  reffuction  t>f 
tbe  i^o  i?yes.    (HislojM?  Nuturelle^  Supplement,  iii/) 

Stellwag  has  observed  film*  on  ihu  cornea  in  22  pot-  cent,  of  two  hundred  and  eij^hteen 
ptttienli  iifft?eiixl  by  cr«nv»^rgont  atmbismm,  while  of  three  hundred  and  fifteen  hjpempie 
eye*  without  leucoiiiHj  8*54  percent,  only  manifestf^d  a  devmtion  inward. 

*  I>or»d<^n,  rntemationiil  Cong rea«  of  Ophthalmology |  Paris,  1S52;  and  Tbe  Anomallei 
#if  AoPomnir»djitiun|  etc,  p.  297, 

'  Ijundolt*  Refnction  and  Accommodation  ^  translated  by  Culvm^^  p.  110. 

*  Dobrowolskyt  Kliniiebe  Mnnatjsblfttief  filr  Augenbeiikundej  1872,  ix,  47B* 

*  LiindoU,  Annul)  dl  Uttiilmologm,  1872. 
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again  by  Botto,'  agree  with  Dooders's  idea  in  this  sense,  that  tliey  diow 
that  the  angle  included  between  the  macular  axis  and  the  papillary  axis,  the 
aDgle  which  I  have  cjilk^l  Ei)silon  (e),  is  usually  greater  in  hypcropes  than 
in  rnyopf?s.  If»  as  is  probablt;,  the  |mpilla  occupies  a  more  constant  place 
i-elatively  to  the  insertion  of  the  muscles  than  does  the  macula,  these 
exi>erimeiits  would  show  that  the  mactila  is  situated  more  temporally  (out- 
wai-d)  with  hy pernios  than  with  myopes. 

Instead  of  speaking  merely  of  the  angle  alpha,  or  of  the  insertion  of 
ctTtain  muscles,  one  conld  tlirmulnte  the  two  apparently  dissimilar  theories 
in  the  following  way.^  Let  the  visual  organ  be  considered  as  composed  of 
two  hollow  spheres,  one  enclf*sed  by  the  other.  The  inner  constitutes  the 
nervous  coat,  the  retina;  the  outer  represents  the  ocular  glol>e  properly 
so  calk^tl,  with  the  muscular  funnel  which  envelops  and  moves  it.  We 
Diav  call  the  latter  the  protective  and  niutor  coat* 

These  two  spheres  are  distinct  from  an  anatonii«d  as  well  as  from  a 
phvsiologieal  point  of  view,  and  embryology  shows  tliat  they  are  developetl 
to  a  certain  degree  independently  of  each  other.    Hence  it  is  permissible 
tci  assume  that  discord  may  be  produced  in  the  relative  arrangement  of  the 
two  systems.    If,  for  instance,  the  retina  has  tiken,  relatively  to  the  pro- 
tective and  motor  envelopes,  sueh  a  jiosition  that  the  fovea  eentnilis  is  placed 
st^mewbat  oniwardy  the  visual  lines  wnll  converge  relatively  to  the  axes  of 
the  ocular  ghjbes*    This  location  of  the  fovea  cent  ml  is,  whieh  is  especially 
frequent  among  hyproi^es,  would  necessarily  favor  the  induction  of  con- 
vergt^nt  strabismus^    The  opposite  would  take  place  if  the  retina  had 
undergone  in  the  course  of  its  development  snc*h  a  rotation  as  would  have 
brought  t!ie  fovea  neartT  to  the  nose.    However,  investigations  concerning 
the  place  of  tlie  macnki  relatively  to  the  muscular  system  are  still  lacking. 
These  considerations  are,  in  fact,  meant  only  to  reconcile  the  two  above- 
mentioned  theories. 

There  has  also  been  brouglit  forwartl,  as  another  accidental  muse  of 
strabismus,  the  length  of  the  bme4me.  An  abnormal  nearness  of  the 
centres  of  rotation  of  the  two  eyes^  by  favoring  the  action  of  the  internal 
recti,  ought  to  favor  tlie  pr<:>ductiou  of  convergent  strabismus;  an  abnormal 
greatness  of  distance  betwfMi'n  these  (x^ntiTS  has  been  assumc<l  to  have  the 
opposite  effect,  (Mannhanit)  Panas^  who  defi^nds  this  tht^ory,  thinks 
that  the  progressive  increase  in  the  length  of  the  liasedine  whidi  results 
from  tlie  gradual  development  of  the  etiimoidal  sinuses  may  insensibly 
change  tlie  muscular  erpiilibriuni  to  the  profit  of  tlje  external  recti. 

One  of  the  ciniimstanfH?s  that  have  Ijceu  aec^usal  not  only  of  favoring 
convergent  strabismus,  but  even  of  pn)voking  it  from  the  outset,  is  the 
excessive  development  of  the  inlemal  rcdi  relaiively  (o  ike  eaiemal  rcdu 


1  Botto,  Tbirteenth  Congress  of  the  Itnlian  Ophthalmologic»l  Society,  Palermo,  180t 
(Aimali  di  Ottalniulogiii)^ 

»  Landoltj  International  Congreta  of  Ophtbalmology,  Heidelberg,  1888. 
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Ei^aniitmtion  of  tlie  fiiKl  of  fixntion  has  taught  us^  tho  fatit,  already 
poiDtrd  out  hy  Bonders,'  tliat  the  temporal  exetirsions  of  both  eyes  are  al* 
most  always  f^trk'tecl  in  convergent  St mbismi IS,  This  defect  in  motility, 
which  is  often  not  very  pnmoiinctMl  in  recent  eaaes,  is  tlic  rule  for  castas  of 
long  standing.  It  always  k  fonnd  in  lx)th  ey^,  often  in  the  same  degree. 
Fre<ineni!y  it  is  more  develoiKxi  in  the  deviating  eye  than  in  the  fixing  one, 
(Fig.  33.)' 
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Moreover,  those  who,  like  onrselveSj  are  ranch  given  to  the  performance 
of  mil 54-1] lar  advanoenient  have,  daring  the  ofieration,  abondant  occasion 
to  verify  tie  ttm  the  weakness  of  the  external  recti  muscles  in  eases  of 
ttiniwgent  strabismus.  These  muscks  are  thin  and  flabby,  esf^ially  in 
comparison  with  their  powerful  antagonists. 

If  the  weakness  of  the  external  recti,  however,  is  nndcniable  in  con- 
vergent fitrabismuH,  Me  liave  to  inquire  whetfier  it  is  primary  or  secondary. 
It  seems  to  ns  that  this  defective  development  of  the  alxluctors  is  dne  to 
a  lack  of  use.  Just  as  the  internal  recti  become  strong  by  virtue  of  the 
constant  exercise  to  which  convergence  subjects  them,  so  the  external  recti 
remaii)  or  become  weak,  since  they  only  very  imperfectly  c<»unterbalance 
their  flntagonl^ts  in  ctinvcrgcnce,  and  since  the  associated  lateral  move- 
ments are  neither  very  extensive  nor  wtU  sustained. 

It  is,  indeed,  easy  to  convince  ourst^lvcs  that  in  carrying  our  gaze  from 
one  piint  to  another  we  move  our  eyes  mucli  less  than  their  excni^srona 
would  jiermit*    If  an  object,  instead  of  being  situatetl  just  opjjosite  to  us, 

<  Th«  fnc\^  proved  by  Sclui4-'U(?r  und  K>y  ruyFelf,  that  llic  limitatinn  of  th*?  field  of  fixation 
h  mel  with  in  bc^tti  eyes,  <?v*^n  h! though  the  etnibismus  seems  to  be  b*ciilizod  to  on©  only, 
prciTp^  anew  how  much  re«Pon  Ihere  u  fur  con^idmiig  concoimtant  stnibi^mus  a&  binoadar^ 
due  1*1  »T>  alteratifm  of  the  mnverj^nee.  and  not  as  an  anomaly  in  which  only  one  eye  it 
cona'med.  Schneller,  Arcbiv  fur  Opblhalmoh»gie,  21,  1876,  Vu.  S,  133;  and  22,  1876,  iv. 
U7;  Landolt,  Archives  d'OpbtaUnologiej  1880-S1,  p.  586. 

*  0ortdeT%,  Anomalies^  etc, ,  p*  303* 
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is  somewhat  to  one  dde^  or  above  or  below  the  horizontal,  we  itistinctivelj 
have  recourse  to  movements  0/  the  head  to  dlwct  our  eyes  tom^ards  it, 

I  have  exjKTi  men  tally  determined  the  exciii'sions  which  the  eves  usually 
make  before  we  change  the  direction  of  our  face  in  order  to  carry  our  gftice 
from  one  object  to  another.  These  excursions  do  not  exceed  f  hiTc  or  four 
degrees  to  the  right  or  left ;  tliree  d^rees  in  elevation  ;  a  little  more,  say  five 
degre«^s,  in  lowering- 

From  til  is  it  will  be  seen  that  the  assocmted  movements  do  not  make 
any  great  demand  on  the  oenlar  musck»s.  At  all  events,  no  demand  is  made 
at  all  eompamble  w^Sth  that  made  on  the  internal  recti  in  convergence,  We 
may  except  the  alxluetor  of  the  fixing  eye,  wliicb  muscle  coimterbalanccs 
the  hitenml  rectus  when  it  contracts  under  the  convergence  impulse.  Jt 
is  doubtless  for  this  r^son  that  the  field  of  fixation  of  the  eye  whicli  is 
considei-ed  the  healthy  one  is  often  less  1  halted  at  the  tempoml  side  than  is 
that  of  tlie  deviating  eye. 

But  wlien,  in  a  ease  of  very  pronounced  convergent  strabismus,  there  13 
found  a  considerable  limitation  of  the  temporal  excursion  of  the  deviating 
eye  only,  w^ithout  any  cliange  in  the  movements  of  the  other  eye,  one  has 
almost  certainly  to  do  with  paresis  of  the  external  rectus ^  which  paresis 
dates  from  tlie  first  davs  of  life,  and  not  with  a  concomitant  strabismus,^ 

We  bnve  hud  twcnsion  to  mention  a  limitntian  of  the  field  of  fljfntion  whroh  le  quit© 
com  pa  ruble  to  that  fuund  in  &tr«bii^nm!^  j  it  iri  the  one  HuebR'her'  bus  dificover^id  in  torti^ 
eoUifi.  The  coiiBtaTit  mtntion  of  the  head  iti  such  caseu  obligt's  llie  eyts  to  l*e  canfituntly 
turned  in  the  opp>eite  dm^ction  j  then  the  exrui^ions  of  both  of  tbenn  become  limited,  bj 
luek  of  exercise,  on  the  side  tfiwards  whieb  the  fuee  turns,  in  the  some  wny  th&t  tlieir 
temporal  excursion  diminish*?*  in  the  casie  of  uonvtrgpnt  ^trubismus. 

Ii3dee(l,  the  loml  changes  in  an  ocular  mvmk  (congenital  weakness, 
vicious  iuficrtioUj  anatomical  shortening  (A.  Gmeie),  sp^ism  due  to  a  kera- 
titis (Ructe),  etc.),  which  many  authors  consider  the  cause  of  convei^nt 
as  well  as  of  divei^eiit  strabiBnius,  have  not  hcen  proved  to  be  snch,  and 
their  importance  !n  the  etiology  of  strabismus  has  certainly  been  greatly 
exaggeratetl.*  Hausen-Grut  has  justly  demonstmted  that,  even  if  they  did 
exist,  they  would  not  produce  the  symptoms  which  characterize  geuniue 
concomitant  strabismus. 

It  would  be  wrong,  on  the  other  hand^  to  deny  the  i>08sibility  of  such 
malformations.  Why  slionld  the  ocular  muscles  be  exempt  from  in- 
firmities which  are  met  with  in  all  the  other  muscles  of  the  human  body? 
But  it  is  certain  that  they  play  only  a  very  secondary  part  in  the  produc- 
tion of  concomitant  strabismus.    It  is  for  this  reason  that  in  our  treatise* 


I 

i 


>  LandnUt  Intematinniil  Congreii  of  Opbthulmohigj^  Heidelberg^  1888 ;  and  Lamloli  | 
et  Eperfin,  loc.  c\t,p.  8ft2, 

'  Huehsebtr,  Beitrdge  zur  klinischen  CbiTur^de,  i.,  1803,  2,  S.  299. 

>  VoL  Ji..  ISItO,  p.  1 ;  Gouldt  The  Ophtliulmic  RmmU  p.  310,  1894. 
*  L&ndolt  et  Efwarva  in  dts  Wecker  et  Lundultj  Trmt^  complet  d'upht  ^  iii,  1887,  p. 
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we  pratcs^t  agaia!st  the  name  inmcitlar  utrabmnus^  wliicli  lias  at  times  been 
given  to  this  fr>riii  of  ocular  tloviation, 

Haiiiirjn-Gnit '  develops  the  idea  that  the  ftnbU  of  a  certain  dfretlion 
of  the  eyes  may  become  the  cause  of  wtrabismus.  Thus  it  is  that  myo{>es, 
who,  in  accordance  with  Donders's  theory  and  daily  observation,  are  pre- 
ili!4p>seil  to  divergent  strabismus,  nmy  exceptionuUy  acquire  a  eonvei^geTif. 
i^tnibisniiis.  "  Von  Graefe,"  eiiys  this  author  (page  25X  **has  rightly 
e:x|i1ait]ed  the  cause  of  tbia  form  of  squint  to  Iw  the  loss  of  power  ht  re- 
*-xiHg  eoiwej'^nee  induceil  by  continuous  convergence/'  And  lie  adds, 
Id  thiB  ca^,  therefore,  it  is  the  coutinuous  habit  .  .  .  whjch  ends  by  not 
being  desisted  from/'  According  to  Von  Graefe,  Hanaen-Grtit^  Berry,  R. 
Cross  and  others,  those  persons  who  are  constantly  engagetl  wit[i  near 
objects  succeed  with  difficulty  iu  relaxing  their  internal  recti  museles,  even 
during  distant  vision.  At  the  outst^t,  it  is  held,  this  condition  is  accom- 
[MiQied  by  homonymous  diplopia;  but  this  diplopia  is  said  to  be  |MHj|)or- 
tionately  less  troublesome  as  the  eyes  are  less  adaptctl  to  the  vision  of 
distant  objects,  Accortlingly,  it  would  not  be  the  excessive  myopes,  wh(», 
iis  we  shall  soon  see,  can  liartlly  furnish  the  convergence  required  by  the 
neaniej^e  of  their  pimdinn  remotum^  but  the  medium  myoiK's,  who  still 
enjoy  good  binocular  vision,  who  should  become  the  victims  of  this  eon- 
ver^erd  Mrabismm  due  to  lial>it.  However,  cases  of  this  sort  are  very  rare, 
and  the  ordinary  form  of  strabisnnis  of  myopes  is  diver^nt  strabismus, 

Aooording  to  Hanseu-Grut,  it  is  likewise  habit  which  converts  the  eon- 
veigeat  strabismus  of  hy]ieroi>e8,  from  Ixjing  periodic,  into  a  i^ermauent  one. 
It  might  be  supposetl,  indeed,  tliat,  convergent  strabismus  of  hyperopes 
being  due  to  an  excessive  effi^rt  of  accommodation  which  is  required  for 
distinct  vision,  this  strabismus  ought  to  cease  when  the  accommodation  is 
relaxed.  This  happens,  but  only  at  the  beginning  of  strabismus;  later  a 
jiart  of  the  strabismus  remains  permanent,  even  during  narcosis.  Accord- 
ing to  Hansen-Grut  (loc,  dt.j  page  19),  ■*  it  is  habit,  or,  in  other  words,  an 
unconscious  innervation,  which,  owing  to  frequent  exet^s^ive  convergence 
(effected  in  the  interest  of  distinct  vision),  eventually  brings  about  another 
functional  ]K)sition  of  rest  than  that  which  originally  existed," 

Bonders  said  in  1864  (page  303  of  his  treatise  on  "Anomalies  of  Re* 
fnuTtion  and  Accommodation**),  Botii  the  internal  mustles  of  the  eyes  arc 
therefore  to  be  considered  as  shortened.  The  shortening,  at  first  dynamical, 
as  in  the  case  of  constant  stnibisniusj  l>ecomea  organic.  It  is  the  result  of 
excessive  action  with  relaxation  of  the  antagonistic  muscles." 

It  is  evident  that  the  Dutch  physiologist  uuderstood  by  "  shortening^* 
of  the  musclas  the  diminution  in  length  brought  a!x>ut  by  their  contraction, 
and  he  certainly  never  doubted  tliat  this  contraction  took  plat^^  under  the 
influence  of  innervation.    Hence  the  difference  between  the  explanation  of 


^  Hmi6«Ti-Gpiit,  The  Bowman  Le<itur©*  TransactioiiB  af  the  Ophthalmologiciil  Society 
the  United  Kirrgdum,  i8B9-WO|  pp.  1-41. 
Vol.  rV.-7 
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pensianent  strabismus  given  by  the  aWve-iiamed  authoi-Sj  on  the  one  hand, 
and  til  at  given  by  Bonders,  on  the  other,  is  oot  very  great. 

To  express  the  matter  simply^  we  would  say  :  By  contracting  too  much|t 
the  internal  rcfti  have  IxHXJme  unable  to  relax  eutirely,  or  exaggerated 
convergeni^  finally  becomes  habit nal.  TliuSj  on  account  of  secoDdary  ana- 
tomical clianges,  muscles  which  at  the  outset  were  normal  become  altered 
in  their  tunctions, 

Accoixling  to  Stilling,  ftti-abiamus  is  due  essentially  to  the  poaitim  of 
eqiiilifjnnm  of  the  eyes;  that  is  to  say,  to  the  position  whit^h  the  eyei. 
assume  when  in  a  condition  of  absolute  repose.  The  normal  directiOD  i§ 
obtained,  accortliug  to  tliis  author,  only  by  virtue  of  a  constant  contest 
against  the  power  of  inertia,  which  pushes  the  eyes  towards  their  position 
of  minimum  innervation.  Stilling  has  found,  by  means  of  a  method 
of  which  we  shall  have  more  to  say,  that  this  position  is  rarely  parallel- 
ism. Geiiemlly,  the  eyes  abandoned  to  themselves  diverge  or  converge. 
His  investigationa  were  made  on  intelligent  i>erson3  capable  of  trus 
worthy  obm^rvationj  students,  doctors,  and  university  professors,  none  of 
whom  sqmntal  Now,  we  question  if  the  result  of  these  exiwiments  jus- 
tifies the  conclusion  that  it  is  the  position  of  equilibrium  that  leads  to  stra- 
bismus. It  seems  to  us  nither  to  indicate  that  the  position  of  equilibrium 
does  not  bring  about  strabismns,  inasmuch  as,  in  spite  of  the  divergence 
of  some  and  the  convei^enoe  of  others,  no  one  among  them  had  become 
stmbotie,' 

Moreover,  nothing  is  more  diHienlt  than  to  determine  the  position  of  raini- 
mnm  innervation  of  the  ocular  muscles.  Even,  however,  if  we  succeeded 
in  detormluiug  for  adults  this  position  of  equilibrium  on  which  so  many 
anthoi^  lay  epeial  stress  in  connection  with  the  genesis  of  strabismus, 
would  this  determination  be  of  very  great  ajdvantage?  We  think  nut. 
This  position  of  muscular  equilibrium  is  far  from  being  an  absolute,  an 
indei^endent,  a  primary  matter.  It  is,  on  the  contrary,  the  comequmce 
of  the  influence  of  a  number  of  factors  wliich  act  upon  the  relative  direction 
of  the  eyes.  It  is  these  diverse  factors  which,  in  the  majority,  conduce  to 
the  harmony  of  the  movements  of  the  eyes,  while  they  meet,  in  other 
j>ersonsj  with  obstacles  which  Impede  the  normal  development  of  these 
movements,  leave  imj^erfections^  insufficiency,  or  occsision  strabismus.  Or 
is  one  to  believe  that  the  position  of  equilibrium  that  is  found  in  a  man 
twenty  years  old  is  die  same  that  he  had  when  he  came  into  the  world, 
and  which  j>rcdis|>uscd  him  either  to  tlie  normal  position  of  the  eyes  or  to 
Btrabismus?  Ilavc  the  position  and  the  direction  of  the  eyes  not  been 
formed  and  moilificd  under  the  influence  of  the  refiuction  (which,  due 
essentially  to  the  length  of  the  globe,  is  much  more  constant  than  the 
motor  system  of  the  eyes)  and  of  the  accomm^xlation,  the  vision,  the  oceu- 


1  StUUng,  Apchiv  fur  AngpnheUkundc,  xv.,  1885.  bIsot  amotig  othen^Wftblfoii, 
Tom  Schielen,  c4c.,  Arthiv  fiir  AugenU<iilUunde,  1893,  207, 
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,  and  by  other  circumstances  of  which  we  are  yet  iguoraotj  at  lea^st  m 
pirt? 

All  that  the  position  of  ecjuilibriuni  cun  indieate  to  us  is  the  relative 
direction  which  has  become  easiest  to  the  eyes  by  virtue  of  these  various 
influences, — a  tendency  to  diverge  or  to  converge  ;  the  direction  in  which 
an  eye  would  proVwibly  deviat:e  if  binocalar  vision  were  to  be  lost.  This 
{xisition  of  equilibrium^  however,  is  not  the  cause  of  strabismus ;  it  can^  at 
the  very  most,  under  f*ertain  circ^umstanceSj  determine  its  character. 

Moreover,  the  fact  brought  ont  by  Stilling,  that  in  tbe  immense 
majority  of  cases  (**m  uebenm^ender  Meh^zahi  der  FdUe^^)  hypemim  cm-- 
mrge  in  a  state  of  rei?ose,  while  myoi>es  in  similar  ciR^iimstauces  diverge^ 
sepms  very  significant.  Emmeiropes  occupy  the  middle  place  between  the 
two.  This  result  is  not  at  all  astonislnug.  The  i^latioo  between  accom- 
modation and  cx>nvergence  foretold  it.  Such  relations  predispose  hyperopes 
to  converge,  myope^*,  as  we  shall  see,  to  diverge. 

It  may  be  objected  tiiat  it  is  not  the  position  of  equilibrium  which  the 
eyes  present  at  the  age  when  the  Strassburg  professor  determined  it,  but 
that  which  they  had  at  the  beginning  of  life,  which  becomes  the  cause  of 
strabismus.  Were  this  so,  his  theory  would  accord  with  what  we  have 
said  above  concerning  a  want  of  harmony  between  the  motor  and  the 
vi*iuai  shells  of  the  eyes.  For  the  ecjnilibrium  in  which  the  muscles  main- 
tain the  ocular  globe^  ha**  always  reference  to  the  direction  of  their  visual 
lineSj — that  is  to  say,  to  the  place  ocenpied  by  the  macula  relatively  to  the 
motor  apparatus. 

The  inanity  of  the  muscular  theory  of  squint  having  been  shown  long 
,  one  hears  it  mid  upon  different  sides  tliat  it  has  been  replaced  by  a 
new  tbeorVj  the  " oeDtral"  or  "nervous"  tlieory*  Some  authors  seem  to 
believe  that  this  theory  differ  entirely  fram  that  of  Dondei-s. 

The  wonl^5  **  nervous"  and  **  central"  have,  however,  no  significance  m 
themselves.  When  I>undei*s  showed  that  the  explanation  of  squint  was  to 
Ije  found  in  the  intimate  relations  of  convergence  and  accommodation  to 
fm*h  other,  when,  before,  with,  and  at\er  him,  clinical  workers  insisted  upon 
the  importanoa  of  binocular  vision  in  the  etiology  of  scjuintj  strabismus 
r-eased  to  ije  eonsidercfl  a  muscular  affection,  and  its  causes  were  referretl  to 
the  ccnti-ai  nervous  system^  where  are  to  be  found  the  connections  between 
the  innervation  of  c^mvergence  and  that  of  accommodation,  and  where  takes 
lace  the  fusion  of  the  two  macular  impressions  in  the  sensation  of  binocular 
vision. 

Etonders's  theory  which  we  have  exposed  is,  therefore,  not  only  a  so- 
called  "  nervous"  or  "  central*^  theory,  but  it  has  the  great  merit  of  explain- 
ing the  various  phenomena  that  accompany  strabismus,  in  conformity  with 
daily  observation. 

Since  Donders*s  day  much  progress  has  been  made  in  our  knowledge 
of  the  anatomy  and  physiology  of  the  brain,  and  one  may  now  express 
in  u  new  language  certam  things  that  had  by  no  means  escajK'd  tlie  notice 
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of  earlier  obserx^ers,  but  wliich  they  expressied  in  terms  dilierent  from  those 
which  we  actually  use.  Thus,  for  the  term  binocular  vision/*  M*  Pari- 
naud  *  propose  that  of  macular  reflex  of  convergence/^  this  reflex  being 
CQmparable  to  the  accomm^xhitive  reflex  of  convergence,  etc* 

In  the  light  of  more  recent  cerebral  physiology,  the  etiology  of  stpiint 
will  no  doubt  liec^orae  clearer.  What  must  not  be  lost  aight  of,  however, 
is  that  the  origin  of  s^iuint  ib,  nevertheless,  as  before,  attributed  to  the  rela- 
tions l>etween  accommodation  and  convergence  and  to  the  alterations  of 
binocular  vision.  The  attempts  that  are  made,  I'fa&on ably  enough,  to  pro- 
gr^  towards  a  more  exact  localization  of  the  muses  of  strabiBmus  in  the 
central  organ  do  not  mean  that  from  this  date  it  has  to  be  considered  as  a 
properly  so-called  cerebral  affection.  Changes  in  the  centres  of  innerva- 
tion as  |irim«/^  causes  of  strabismus  are  admissible  only  in  certain  defi- 
nite cast^j  and  are  accompanied  by  other  ebanicteristic  symptoms.  It  is 
found^  for  instance,  as  the  consequence  of  neoplasms,  tabes,  insular  scle- 
rosis, hysteria,  neurasthenia,  syphilis,  morbus  Basedowii,  chronic  alcohol- 
ism, etc.  Herfc  we  are  not  dealing  with  strjtbismus  due  to  lesions  of  the 
brain  or  nervous  system.  To  do  so  w^ould  be  to  encroach  on  the  domain 
of  our  colleagues,  Standish,  Stevens,  and  Swanzy,  to  whom  has  been  assigned 
the  interesting  subject  of  the  relations  between  the  visual  organ  and  central 
affectioua,^ 

Essential  patalysia  of  divet^ffence^  which  causes  convergent  strahismns, 
is  often  betokened  by  homonymous  diplopia,  which  persists  without  notable 
modification  in  whatever  direction  the  patient  may  look.'  It  may  even  be 
combined  with  a  defect  of  convergence*  and  with  paralysis  of  some  isolated 
muscles  of  the  eyes. 

Convergent  strabismus  may  be  due  also  to  a  ^pasm  of  eonvergence,  in- 
dependently of  acc<jmmodation  and  refraction.*  We  have  observed  c^ses 
of  this  kind  in  hysteria.*  It  is  perfectly  admissible  that  the  same  phe- 
nomenon is  produced  in  consequence  of  other  irritations  of  the  centre  of 
convergence. 

To  conclude,  however,  that  all  strabismus  has  a  similar  cause  seems  to 


^  Annalea  d^Oeulklique,  1696,  p.  401. 

'  Conjiiilt  on  this  subject  BmrgQ  T.  Stevens,  OculoMug^ruljir  Defects  and  Nervous 
Trouhlest  1880;  Octilo- Neural  Reflex  ImtatioTj,  International  Mfidical  Congress,  1889  j 
an  csmy  presented  the  Koyal  Acmlemy  of  Medicinej  BrueselsT  1884;  Farinnud,  Pam* 
lyRiefi  des  Mouvementa  assodiiti  dtia  Yeux^  Archives  tie  Nfeuntlngiej  1882;  Koyes  On  the 
Tests  for  Musruliir  Astheiiopm  and  on  Insufficieney  of  the  External  Recti  Muscles ,  Trans- 
actions of  the  Eighth  International  Mediciil  CongrtsaSj  Copenhagen ,  1884;  Disefliefl  of  the 
Ejp,  p.  200;  LandoU  et  Epenm,  loco  citnto,  p.  922, 

*  Pari  naud,  h>co  citato. 

*  Liindolt  et  EpcTon,  lo(?o  citato,  p.  902, 

^  Pnnnaud,  Gazette  hebdomadairei  1ST9,  and  Gompte-rendu  d«  ]&  Society  d'Opbtbal^ 
molo^e,  Pan«,  1889, 

•See,  among  other^ij  Borel,  Arch,  d'Upbt,  1880  and  1887,  January,  July,  Augufft, 
HystcRvtrTiu in ati troea  *>culair«fl,  Congresa  at  Rome,  1894  ;  de  Lapersonne,  Becueil  d*Oph- 
talmoluglQ, 


us  to  go  too  far  ;  and  Ui  dct*lar<?  that  convergent  strabismus  ia  due  to  an 
excess  of  enei^y  of  the  centre  for  convergeuce,  and  vice  versa  for  divergent 
strabismus,  is  arguing  too  simply.  If  one  squiuta  towards  the  nosci  without 
being  the  victim  of  paralysis  of  tire  abductors,  it  is  because  hia  adductors  are 
not  held  in  equilibrium  by  tlie  abductor}*,— because  the  former  contrac:»t  too 
tuueb,  the  latter  too  little;  and  since  the  muscles  cxjutmct  oidy  under  the 
inflQenee  of  a  nervous  impulse,  it  is  evident  that  in  this  case  there  must  be 
an  al)@o1ute  or  relative  excess  of  the  innervation  for  convergence,  Henoe 
this  way  of  explaining  strabismus  is  in  reality  only  a  circumlocution.  We 
woald  like  to  know  wh^  the  centre  of  convergem^je  shows  itself  so  exuberant 
in  convergent  strabismus,  and  why  in  divergent  f^trabismus  this  centre  fails 
jdo  itB  duty. 

Bonders  has  fir^t  answered  this  question  in  a  way  whicb  is  satisfactory 
for  the  immense  majority  of  cases  of  strabismus.  He  has  given  an  expku 
nation  of  its  principal  forms,  in  dGraonstrating  the  influence  exercised  by 
am>mniodatiQn  and  binocular  vision  upon  the  direction  of  the  eyes** 

The  oommoneflt  form  of  convergent  strubismus,  that  which  acoom- 
pftntes  hyperopia,  dates  most  often  from  the  tii^t  ymm  of  life. 

The  oceasioual  cause  of  tlic  devclopmcut  of  deviation  often  remains 
oheeiire.  It  not  infrequently  appears  after  a  prolonged  exclusion  of  one 
eye,  as  by  a  bandage  used  for  keratitis  e.g.  In  this  case,  it  is  evidently 
tlie  suppresaiou  of  binocular  vision  which  allows  the  hyjieropic  child  to 
&eil]tEte  his  accommodation  by  an  excess  of  convergence  without  being 
troubletl  by  diplopia*  The  efforts  of  near  fixation  are  especially  favorable 
to  the  development  of  cx)nvergent  strabismus.  This  form  of  squint  usually 
appears  at  the  time  when  the  child  begijis  to  fix  his  attention  uix^n  objects 
^hich  are  shown  to  him,  especially  those  close  at  hand,  which  it  can  seize, 
or  later,  when  the  study  of  the  alphabet  commences  to  impose  its  exigtmnes 
upon  vision.  It  affects  csixK-ially  young  childi-en  of  puny  constitution 
who  have  weak  acMomraodation.  A  certain  number  of  them  discover  ao- 
eidentelly  the  artifice  of  procuring  greater  distinctness  of  vi&ion  by  the 
sacrifice  of  one  eye.  The  exaggerated  impulse  of  convergence  is  then  en- 
tirely  of  a  reflex  nature,  as  are  the  movements  of  our  eyes  which  follow  tlie 
displAcements  of  our  attention  in  space.  Some  hyperopic  children,  on  the 
contrary,  as  Man  timer  points  out,  loaru  from  their  comrades,  by  imitation, 
the  art  of  squinting.  They  squint  at  first  at  will,  then  involuntarily,  if 
not  unwnsciously.  Schweigger  cites,  conversely,  an  instance  of  a  young 
boy  who  volunian/if  cured  himself  of  convergent  strabismus,  and  I  have 
publbhed  (Areh.  cPOphLj  xvi.  p.  404)  the  c^se  of  a  young  woman  who 
noticed^  while  looking  at  heiiself  in  a  mirror,  that  when  she  saw  distinctly 
with  one  eye,  the  other  was  turned  inward*  She  thus  practised  squinting 
or  not  Sfpiinting  at  wilL  In  the  latter  case  her  vision  was^  of  course, 
imlistinet* 


'  Landoll,  L'Etic>logie  du  Strabisme,  Areb.  d'Opbt-^         p.  74. 
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Ifj  as  is  sonxetimes  the  ai&e,  the  etrabismus  has  developed  imder  the 
infiueuce  of  convulsions,  we  amy  infer  that  alt^ratioos  in  the  nervous 
csentrea  have  contributed  to  its  protlaction, 

Hyperopic  convergent  strabismus  generally  commences  by  being  j^eriodic 
or  aUernaiing,  It  is  ofleneat,  at  the  outset,  also  relative.  From  a  very 
early  stage  binocular  vision  has  ordinarily  undergone  profound  but  stiU 
rejiarable  injury*  Later  the  strabismus  becomes  pa^numtnlj  abmluU,  and 
localizes  itself  in  one  eye,  generally  in  the  weaker,  though  it  may  remain 
alternating  for  years.  When  it  tends  to  spontaneous  cure,  it  traverses  the 
same  sta^fe  in  the  opposite  sense;  afler  having  been  permanent^  it  resumes 
its  periodicity  or  relativity,  and  s<»raetimes  may  disappear  entirely.  But, 
although  in  sucli  eases  the  deviation  is  eifaced,  complete  binocular  vision 
is  not  always  spontaneously  re-established. 

TREATMENT  OF  CONVEEQENT  STBABrSMUS,* 

The  principles  of  the  treatment  of  convergent  strabismus  are  the  logical 
outcome  of  what  we  have  just  shown  oonceming  ifc^s  etiology. 

The  excess  of  convergence  which  constitutes  this  infirmity  being  in  the 
Immense  majority  of  cases  due  to  a  defect  of  refraction  which  necessitates 
an  exaggerated  effort  of  acconimodatioUj  one  will  try,  in  the  first  place,  to 
remaly  this  defect,  whether  due  to  hyi>eropia  or  weakness  of  aeconun<xla- 
tion,  by  means  of  contc^  glame^,^ 

If  the  sjiasm  of  convergence  shows  itself  too  tenacious,  one  must  have 
reoourse  ti>  the  complete  suppi^esslon  of  this  function  by  means  of  m^dri- 
aiie$^  The  aciCommcMiation  being  excluded,  convergence  is  deprived  of  a 
very  important  stimulus. 

Moreover,  as  the  production  of  strabismus  is  favored  by  the  inferiority 
of  one  eye,  we  must  correi^  the  optical  errors  of  the  deviated  eye,  especially 
astigmatism,  and  restore  its  visual  power  by  exercising  it. 

Still  more  important  than  the  training  of  one  eye  by  itself  are  the  exer- 
cises which  bring  into  action  Iwth  eyes  simultaneously  for  the  purpose  of 
gtimidating  or  re^eatablkking  biiwmlar  rimon. 

The  principal  cause  of  strabismus  and  the  greatest  obstacle  to  its  cure 
being  the  absence  of  binoeidar  vision,  it  is  evident  that  anything  which 
tends  to  re-establish  the  fusion  of  the  retinal  impressions  of  tlie  two  eyes 
cjonstitiites  a  valuable  therai>eutie  agent  in  the  treatment  of  this  infirmity. 

Finally,  if  these  means,  which  we  shall  i^ll  pacific^  are  inadequate,  we 
may  resort  to  o]>erative  interference. 

These  are  the  i^medics  at  our  disposal  with  which  to  combat  conver- 
gent strabismus.    Let  us  see  now  how  they  may  best  be  usecb 

It  is  evident  that,  if  we  are  dealing  with  a  very  young  and  frolicsome 
child,  wc  shall  not  think  of  making  him  wear  glasses  to  cure  the  hy|>eropia 

1  Compare  Lftndolt,  Refhictioit  and  Accoiiim<>datiun,  translated  by  Culver,  p  399. 

*  Donders*  Afiomatie«,  p,  305, 

*  Jubii  Green,  Tianaacikma  of  tb©  American  Ophthalmological  S<>ctety,  1870,  p.  138- 


wht<^  the  aplittmlnioscDfx^  has  revealed.  We  couteut  ourselves  in  such 
cases  with  the  use  of  myclriatics,  taking  pains  to  advise  the  parents  to  pre- 
vent  the  child,  m  much  as  possible,  from  looking  at  j^niall  objectjs  near  by. 
Kothing  is  lost  in  such  caa^  by  deferring  energetic  treatment  The  niuscu- 
lar  ijonditions,  the  relations  between  convergence  and  aectimmmlation^  etc., 
are  much  modified,  and  often  very  advantageously,  as  the  child's  develop- 
nt  proceeds. 

The  si)ontaneous  cures,  also,  of  convergent  sti'abismus'  moderate  the 
jnedical,  and  still  more  the  surgical,  impatience  of  the  sjmualist* 

If  the  strabismus  affects  children  of  more  advanced  age^  but  is  still  only 
at  its  eomTnetieemenij — that  is  to  say,  if  the  exaggeration  of  convergence  has 
not  yet  become  permanent,  and  arises  only  under  the  influence  of  a  tran- 
sient act  of  fixation,^ — in  such  cases  resting  tJte  ei/ea^  the  cessation  of  all  work 
neo^itating  an  excessive  effort  of  accommodation,  will  sometimes  suffic^e  to 
dispel  the  deviation  which  otherwise  would  become  prsistent. 

Nevertheless,  in  order  not  to  condemn  the  child  to  absolute  inactivity, 
specially  if  it  has  already  begun  its  studies,  we  shall  relieve  the  accommo- 
dation of  at  least  a  part  of  its  work  by  means  of  mtwea;  gkimm.  Thus  it 
may  be  that  wearing  glasses  which  correct  the  manifest  hyperopia  prevents 
the  deviation  in  young  hyperopea,  or  suffices  to  cure  it  when  it  has  just 
commenced. 

It  IB  clear  that  if  hyperopia  is  accora|ianied  by  aBtigmatism,  tlie  latter 
should  be  corrected  at  the  same  time.  In  this  way  the  ciliary  mnsi'le  will 
be  doubly  relieved,^ — firstj  by  being  spared  the  correction  of  a  part  of  the 
optical  defect;  and  again,  because  the  jjatient  is  thus  enabled  to  hold  his 
work  at  a  greater  distance,  thanks  to  the  increase  of  the  visual  acuteness 
::^©rded  by  the  cylindrical  glasses*  It  is  b^t,  indeed,  in  all  cases  of  con- 
vergent strabismus  to  advise  the  patients  to  hoki  the  objects  of  fixation  as 
far  away  as  possible. 

According  as  strabismus  is  more  or  less  tenacious,  one  will  prescribe  the 
glas^  to  be  worn  constantly  or  only  for  vision  near  at  hand. 

If  the  strabismus  has  become  permamnif  even  the  constant  use  of 
glasses  which  correct  the  manifest  hyperopia  will  not  suffit*e  to  dispel  the 
deviation.  One  w*ould  naturally  be  led  to  think,  in  such  a  case,  of  ex- 
eluding  even  a  greater  amount  of  awoiunuxlation  hy  correcting  the  total 
hypempia,  8ueh  a  conclusion  would  be  perfectly  logical.  But  if,  for  such 
patient,  we  simply  prescribe  gla.sses  correcting  his  totiil  hyj>eropia,  we 
ihall  never  obtain  the  desired  effect,  atid  that  for  the  simple  reason  that 
the  patient  is  not  able  U)  relax  his  accommtxlation  sufficiently.  In  order  to 
achieve  our  object  we  must,  therefore,  have  recourse  to  mydriatics. 

Indeed,  as  soon  as  we  have  to  deal  with  a  young  hyperoj^  whose  stra- 
mu*  has  become  permanent,  we  subject  him,  first  of  all,  to  a  course  of 

»  Tim  Weaker,  Kim.  MonfttsbL,  p.  458,  1871 ;  Strhndler,  Aw;h.  f.  Opbtb  ,  xxriiL  3, p. 
^7,  1882, 

*  Landoftt  Internnticjnal  Cotigrea,?  of  Opblbalmologv%  HcndeUterg^  ISSS. 
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treatmeut  with  atropine.  We  iDStil  into  both  eyes  once  or  twice  daily, 
aooording  to  the  age  of  the  patient^  one  drop  of  a  solutioo  of  the  drug 
(1  :400,  or  1 : 200),  It  m  advisable  to  keep  the  eyes  closed  for  five  minutes 
after  the  iiiatillation,  in  order  to  increase  the  effect  of  the  mydriatic  and  to 
pi'evcnt  poisoning.  If  tlio  age  of  tlie  patient  i^ermits,  we  immediately  give 
him  glasses  which  correct  the  total  hyperopia*  In  anisometropia  eaeh  eye 
will  J  therefore,  be  fitted  with  its  connecting  lens.  For  protraction  against 
bright  light  we  select  smoked  and  lai^  glasses. 

Very  young  children,  for  whom  the  wearing  of  glasses  is  impracticable, 
must  be  protect£<l  from  the  dazzling  light  by  a  veil  or  shade.  In  no  c^se 
do  we  allow  the  imtient,  at  the  beginning  of  the  treatment,  to  nse  his  eyes 
for  looking  at  near  objects.  We  try,  indeed,  to  avoid  convergence  not  only 
by  forbidding  the  patient  to  make  any  attempt  at  near  vision,  but  also  by 
taking  away  distinct  vision  for  near  objects^  and  consequently,  as  mucli  a&t 
puesiblej  the  inducement  to  near  vision. 

Ifj  after  a  few  weeks'  properly  continued  treatment,  it  ap[>ears  that, 
with  the  required  glasses,  neither  the  strabismus  for  distance  nor  that  Jbr 
near  vision  returns,  we  may  order  for  children  of  studious  habits  sj>ectacles 
to  l>e  used  wliile  working;  but  we  must  at  the  same  time  erapliatically 
advise  them  not  to  abuse  our  permission  to  return  to  work,  and  to  take  it 
up  at  first  for  but  a  few  hours  each  day,  and  with  frequeut  intermissions. 

Thus  it  is  often  possible  to  continue  a  coui-se  of  atropine  treatment  for 
months  without  serious  detriment  to  the  child's  studies.  By  and  by  we 
may  try  to  diminish  the  dose  of  the  mydriatic,  or  even  to  discontinue  it 
altogetlier.  If  this  succeeds  without  the  patient  again  relapsing  into 
squint,  we  diange  the  glasses  which  have  hitherto  been  worn,  for  the 
strongest  cx>nvex  lenses  with  wliich  he  is  able  to  see  at  a  distance.  la 
anisometmpia  and  astigmatism  we  follow  the  rules  given  elsewhere.^  The 
patient  must  now  wear  these  correcting  glasses  constantly  ;  but  he  no  longer 
I'equires  si)ec*ial  glassy  for  working,  as  his  accommodation  has  again  at- 
tained its  full  power, 

Tlie  strabismus  is,  in  fact^  cured,  and  we  may  congratulate  ourselves 
upon  the  i-esiilt  ohtaint^,  in  spile  of  the  necessity  of  wearing  working 
glasses.  If,  after  some  time  tjas  expire<l,  there  has  Ijeen  no  recurrence  tif 
strabismus,  we  lessen  the  strength  of  the  convex  glasses  and  endeavor  to  do 
without  thera,  at  first  for  seeing  at  a  distance,  later  at  work.  In  favor- 
ibfe  OSes  we  succee*!  thus  in  dispensing,  little  by  little,  with  the  use  of 
lip  I  till  li  '  This  is  the  t^sc  especially  when  the  hyperopia  is  of  moderate 
Agm,  tlie  squint  but  slight,  the  visual  acuteness  good  in  both  eyes,  and 
ths  coostitntion  robust.  8uch  cases,  which  are  not  very  rare,  oonstitnte 
red  mBmpbs  of  the  liealing  art. 

ijteafeff  difficulties  have  to  be  surmounted  in  the  treatment  of  conver- 
Mtf  Hia^iiiiiiiiin  where  the  visual  a<iuteness  of  one  eya  is  very  slight.  As 


I  I^iik>tt,  Befhi^ion  mnd  Ac?comm<*datioD,  traMlated  by  Culver^  p.  526. 


Fia,  34. 
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been  said,  and  as  can  lie  readily  iioderstocHl,  it  is  a i  ways  the  more  de- 
fective eve  which  deviates.    Besides  the  c^iurse  of  treatment  alxive  indi- 
we  seek  in  such  cases  to  restore  the  weak  and  deviating  eye  to  the 
^ctxjmplishmeDt  of  its  normal  functions*    Therefore,  errors  of  refraction 
^21  neefl  to  he  most  c^refnlly  ctjrrecteil,  and  we  must  seek  to  augment 
ifs  V'isnal  jiower  by  special  training.    Such  training  must,  however,  always 
be  Undergone  while  the  accommodation  of  both  ey^  is  excluded,  and  must, 
flioreover,  never  he  continncd  until  fatigue  sets  in  ;  otiierwise  we  incur  the 
^isk  of  increasing  the  strabismus.    The  squint  naturally  manifests  itself  in 
fte  healthy  eye  as  long  as  the  weak  one  fixes.    This  is  the  reason  why  in 
^ch  cases  we  always  add  to  the  training  of  rach  eye  by  itself  8tereo&co[Hc 
^<*rci9es  involving  the  siraultaueous  use  of  Ijoth  eyes. 

In  this  way  may  be  achieved  an  infinitely  more  important  result  than 
tile  improvement  of  the  visual  acuity  of  the  deviating  eye, — namely,  the 
'^-^istablishment  and  eonsolitlation  of  binocular  vmon,  our  most  powerful 
in  every  therai>eutic  attempt  to  combat  stmbismus. 
Although  Dubois- Reyraond  had  already  foreseen  the  service  that  the 
^^^reoseope  might  render  in  the  cure  of  strabismus,  it  is  to  Javal  ^  that  we 
**We  the  principles  and  the  development  of  its  use  in  oplithalmology. 

The  principle  of  the  stereoscope  exercise  is  to  present  to  the  eyes  two 
^mageSj  differing  from  each  other  in  such  a  way  that,  by  their  fusion  into 
^fto,  the  impression  of  a  solid,  of  perspective,  of  the  third  dimension,  may 

To  begin  with,  two  vertical  lines  may  be  us€<l,  one  above,  the  other 
Wow  the  horizontal,  which,  seen  stereoscopical !y,  become  one  single  line, 
|(Fig.41.) 

■  In  order  to  facilitate  the  fusion  of  the  stereosciipie  images  they  should 
^lave  some  parts  in  common.  If  the  images  are  letters,  the  words  which 
they  compose  thus  become  complete  only  by  the  fusion  of  the  two  parts. 
Thosse  marks  are  likewise  to  be  Ibuud  in  the  very  practical  stcrerjscnpic 
%ures  devisetl  Uy  Pr.  Froraont/  chief  surgeon  of  tlie  Belgian  army,  in 
those  of  Dr.  Dahlfeld,  and  in  the  more  recent  ones  of  Dr.  Javal. 

In  our  Fig,  34  the  central  point  wliich  is  common  to  the  two  drawings 
will  guide  the  [latient's  eyes.  Another  mark  is  formed  by  the  stripetl  square, 
in  which,  in  the  figure  on  the  left,  the  central  circle  is  lacking,  while  it  is 
found  on  the  right,  wliere  the  rest  of  the  square  is  empty.  The  fusion  of 
the  two  slightly  dissimilar  figures  of  a  truncated  pyramid  will  give  to  the 
iijdividual  a  vivid  sensation  of  jversfK'ctive. 

We  always  take  care,  when  requiring  a  patient  to  look  at  stereoscopic 
figunes,  to  furnish  each  one  of  them  with  p<nnt3  which  alone  can  surely 
tell  us  if  the  patient  is  taking  at*count  of  the  perspective  solely  by  the 
diiped  of  the  picture  itself  or  by  stereoscopic  fusion  of  the  two.  Thus, 

^  Jarml,  Ann.  d'Oc,  Ixy,  pp,  197,  971;  tfi.  pp.  &,  113,  2m  BuUedn  de  TAcad.  do 
Kedcrme,  xvL  p.  303,  v.    M&ciiiel  du  Simbiame,  1896, 

*  Irit#TtifttioT)fll  Congiw  of  the  Mt'<3icAl  Sciences^  Bmes^la,  1675. 
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it  will  Ije  noticed  in  Fig.  35^  which  represents  an  avenue  in  ihe  park  at 
Vt*rsailles^  that  in  the  left  picture  the  statue  on  the  right  of  the  fbregrunnd 
tjears  a  black  i^fiot,  while  in  the  right  picture  it  is  the  statue  on  the  left 
which  bears  the  black  spot.  In  the  fusion  picture  both  statues  ought, 
necessarily^  to  be  niarkEd.  If  the  t>atient  says  that  he  sees  only  one  which 
is  marked^  and  tells  which  one  it  is,  we  know  at  oooe  that  he  is  using  but 

FiQ. 


one  eye^  and  we  know  which  eye  he  employs.  There  may  be  noticed  also 
the  spot  on  the  reflection  of  the  right  statue  in  the  right  figure.  This 
euables  us  to  ask  the  patient  w^iether  or  not  the  reflections  from  the  water 
are  like  the  corresponding  statues.  At  times  we  also  use  two  points  on 
one  side  and  one  point  on  the  other,  as  in  the  sky  in  Fig,  35.    We  place 


Fto.  ST. 


them  so  that  in  the  fusion  picture  the  three  points  will  be  on  the  same  line, 
one  between  the  others. 

By  the  aid  of  these  marks  an  attentive  patient  may  exercise  quite  by 
himself,  w^atching  as  to  whether  he  sees  nionocularly  or  binocularlyJ 

'  At  regards  the  photog mphie  views  wbich  one  finds  in  comniereej  it  is  to  be  notieed 
ihttt  til©  cort-espondinjaj  points  of  the  twa  pietupee  are  much  further  lipart  than  are  the 
eyes.  Henct*  one  nearly  wlways  needs  tn  hare  re^t^oum  to  adducting  prisms  to  faciHtfttt 
luaion,  ur  U>  cut  off  &  piecii  of  eikcU,  in  order  to  use  them  in  t>ur  at^reoicope  without  prisms. 
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The  most  useful  pictures  are  tliose  ivhich,  like  Wheatstone^s  (Fig.  36), 
re,  for  the  {wrson  who  sees  t\mn  binocularly,  tlie  impresBiou  of  a  euUd. 


Fig.  39* 


Holine»'»  itereoscope. 


Any  stereoscope  may  be  used  for  these  exercises.  Javal  formerly  used 
Whetstone's  dtrcmcope  with  mirfW^  (Fig.  37).    Since  then  he  has  per- 


Fifi.  40. 


faded  bis  method  by  the  five  movements'  stereoscope  (Fig,  38).  This 
instrnmctit  m;jiy  be  regarded  as  a  derivative  from  the  well-known  stereo- 
scope uf  Holmes  (Fig.  39),  the  Mexican  or  American  stereoscope.  It  is 
susceptible  nf  more  varied  applit^ationis  tiian  the  latter. 
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Another  stereoscope  very  useful  for  our  purpose  is  that  devised  by 
Oliver  (Fig.  40).  It  is  susceptible  of  eleven  different  forms  of  adjust- 
rneut* 

We  employ  for  the  re-establishmcnt  of  bintKHilar  vision  a  very  simple 
apparatus'  (Fig.  41).  It  conssisls  of  an  ordinary  st-ereosiiope  box,  from 
which  we  have  removed  the  prisms,  in  order  to  substitute  for  them  what- 
ever glasses  from  the  trial-case  may  be  detsimble,  whether  spheric,  cylindric, 
prismatic,  or  a  combination  of  tliem. 

Fig.  4L 


LundoU'a  i^reoBcope. 

Thu  upper  jMrt  of  the  fl^ure  repreients  Ih*;  stereoscope  toi  furnished  with  glEMm  which  mi^pi 
uach  of  OU!  two  (.^ycff  to  tlic  dlst4nce  of  the  visual  objects. 

ThMm  j*Weraje  flitd  to  two  boards  which  slide  one  ujKifi  the  other  in  such  away  that  one  cati 
Alttr  ftl  wUl  Oie  ilJfUiiice  Wtween  the  two  flgur^a.  Thfj  distance  is  Indicate  in  mmimetrei  by  the 
dl Villon  of  one  of  the  boardg. 

The  flifureft  to  be  Diacd  are  represented  here  bf  two  Btmple  red  Unei,  the  one  conetpoodlng  to  th0 
point  •cr.j,  ihe  other  lo  the  Hxth  centimetre  of  the  dlvtilon. 

It  m  well  to  make  the  parti  Hon  of  the  stcreo9COi>e  rather  long^  in  order 
U>  prt^vcnt  one  eye  from  trespassing  oo  the  visual  field  of  the  other.  The 
visual  objects  placed  at  the  opposite  end  of  the  box  from  tlie  eyes  to  be 
*ixercised  may  be  brought  nearer  to  or  separated  from  each  other  at  wilL 
Thi*y  may  even  l>e  raisetl  oue  above  the  other,  or  inclined  relatively  to  each 
otiier. 

The  principle  of  any  stereoscope  useful  for  the  treatment  of  Btrabisnuis 
is  that  tlie  instrnmcnt  employed  places  the  eyes  in  the  condUims  which  are 
most  favmabk  to  the  fmion  of  ihdr  rdiml  images. 

i  L»nd«lt  ftrlicle  StrabUme,  in  Did.  Encyclupedlque  i1p«  Sciences  MMicftle*,  Pam, 
1888i  Miiti  lli'imutioii  and  Acconimodttiion  of  the  Eye,  tmn^^luted  by  Culver,  p,  40S, 
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One  of  the  eyes  bt'ing  generally  weaker,  or  in  any  case  less  exerefeecl, 
than  the  othcr^  it  is  a  questrou,  first  of  all,  of  making  its  visual  im|Jifs- 
sions  as  vivid  as  pcjssible.  For  that  purpose  we  correct  Its  astigmatism  and 
adapt  it  with  perfect  precision  to  the  distance  of  the  object  which  it  is  to 
Bee,  in  order  to  procure  for  it  an  alisolutely  cl^r  retina!  image.  After 
doing  soj  we  must  seek  the  relative  position  of  the  two  figures  in  vviiich 
their  fusion  is  jKissible, 

Let  m  take,  for  example,  our  stereoscope  and  place  tlie  test  objects  at  a 
distance  from  each  other  approximately  equal  to  that  Ijctween  the  two  eyes. 
Under  such  circumstances  their  lijsioii  into  one  single  impression  necessi- 
tates the  parallel  direction  of  the  eyes.  Knowing  that  this  parallelism  is 
generally  jM>ssibIe  only  in  the  absence  of  any  accommodative  impulse,  we 
provide  the  patient's  eyes^  or  the  sight-holes  of  our  stereoscope,  with  glasses 
which  permit  him  to  see  at  the  distance  of  the  objects  without  any  eflbrt  of 
accommmlation. 

Ordinary  stereoscojies  being  generally  about  166  millimetres  metre) 
deepj  emmetropic  eyes  would  require  convex  6  D,  to  fulfil  this  condition. 
If  we  have  to  do  with  a  hyperope  of  4  D.,  we  shall  give  him  convex  10 
(4  D,  to  correct  his  hyjKTopia  and  6  D.  more  to  adapt  him  for  166  milli- 
metres)* 

It  will  be  noticed,  liowever,  that,  even  under  such  circnmstances,  the 
majority  of  patients  do  not  sucKieed  in  fusing  the  images.  This  may  be 
due  merely  to  incapacity  to  direct  their  eyes  imrallelly*  We  then  help  the 
patient  to  find  the  distanc^e  between  the  objects  which  is  requisite  for  the 
fusion  uf  their  ira^es.  When  he  has  succeeded  in  doing  this,  wc  shall 
gradually  separate  the  objects  more  and  mom  until  fusion  is  effected  with 
perfect  ftarallelism,  or  even  fe^Hght  divergence  of  the  lines  of  fixation. 

But  the  greater  [mrt  of  the  time  the  imtients  do  not  fuse,  whatever  may 
be  the  interval  between  the  two  objects.  They  see  alternately  the  one  or 
ihe  other,  w*hen  the  vision  of  the  one  eye  is  about  as  good  as  that  of  the 
cither,  or  only  the  object  eorresjxjndiug  to  the  Ijetter  eye  when  the  vision  of 
the  two  eyes  is  different, 

111  this  ease  it  becomes  a  question  of  attracting  the  attention  of  the 
weaker  eye  to  the  olyect  which  corresponds  to  it,  to  cause  it  to  fix  ener- 
getically, excluding  its  congener.  By  successively  covering  and  uncovering 
the  better  eye  for  longer  or  shorter  intervals^ — indet»d,  even  by  furnishing  it 
with  a  too  s(  n>ng  convex  glass  which  lessens  the  clearness  of  its  vision, — one 
may  succeetl  in  causing  the  patient  to  see  the  tw^o  objects  simultaneouslyj 
imd  at  length  to  fuse  them  intc»  a  single  one.  Much  patience  is  required, 
in  order  to  achieve  this  result,  on  tlie  part  of  the  surgeon  as  well  as  of 
the  (Mitient,  It  is  for  this  reason  that  this  training,  so  logical  and  use- 
ful, is  far  from  having  found  in  ophtlialmic  practice  the  place  which  it 
deserves. 

There  exists,  indeed,  an  infinity  of  forms — sometimes  very  strange  ones 
— of  incapacity  of  fusion.    Thei-e  are  persons^  for  instance,  who  succeed 
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Ji  double^ — ^that  is  to  say,  in  perceiving  simultaneously  t>l^ 

jn?cvs?ion  of  the  two  eyes.    It  might  be  supposed  that  nothing* 
-tti«;r  chao.  by  means  of  prisms  or  of  the  stereoscope,  to  cause  tb 

to  tdl\  simultaneously  on  the  fovea  centralis  of  each  eye,  aticJ 
oci::2  the  fusion  of  the  two.    This  is,  however,  often  imix)ssible. 
2  ::2v«e  oases  homonymous  diplopia  changes  suddenly  into  crossed 
a^Sc•  a  as  the  double  images  iiave  been  brought  very  near  each  oth^^^ 
ir:"  ia  the  stereoscope  tlie  images  change  sides  rather  than  becom  ^ 
.:  ^  ix  ?ui"h  ttises  tliat  Javal  has  devised  as  test  object  for  one  of  t^^ 
-  ^air  surmounted  by  a  black  iK)int,  while  that  for  the  other  eye  is  i*- 
L  sail  wTitVrs,  si.>  placed  that  the  fusion  of  the  former  with  one  of  the 
••-me*  £mv^t  inevitable.    The  little  point  serves  as  a  mark  by  vrh 
L-^.^      rjtsion  has  taken  place,  and  with  what  amount  of  separation 
:c^\is.    But  such  is  the  alteration  of  binocular  vision  in  ^' 
:mc  ev\*n  ihis  ex|)erinient,  which  would  seem  to  be  absolutely  con* 
r      R  c  ^fotiivly  SO.    Tlic  author  of  this  method  has  proved  that  so/ 
-URT^      ieviating  eye  disregards  the  image  receiv^ed  by  its  fovea  centr( 
vsitr-^  Aa^l  only  jxjrccives  that  of  the  little  point  which  is  formed 
X   t-f^KTC  ^wrt  of  Its  n»tina. 

^  tri        j>ationt  is  able  to  see  simultaneously  both  the  images  in  t 
i*  tvrtainly  already  a  satisfactory  result.    The  goal,  ho^ 
T-    -  ^4       rvttohetl.    Binocular  vision  worthy  of  the  name  cannot 
..Mctv^  tCtaisK^i  until  the  patient  is  fully  conscious  of  the  third  dime 
«:vtt  that  results  only  from  the  fusion  of  the  two  differe 
A:  sittiie  object.    Tiiat  is  the  reason  why  we  find  the  exercis 
sfi*^  -r  Siriwvs  so  useful. 

ws,  .t-<  v>f  binocular  vision  is  the  well-known  experiment  < 
ujvn  it  to  corroborate,  on  tlie  one  hand,  tlie  result  < 
miaxK'nt,  and,  on  tlie  other,  to  develop  binocular  vision 


-  m^asmokuo^sI  has  hero  a  vast  field  in  which  to  i)raetise  his  i 
. .  .  lus  say,  it  is  a  most  fruitful  field.   He  will 

,  .M.  -r^i^mnitly  than  the  jrenerally  aocreditc^d  ojMnion  won 
__t4.  "  r\Mn?tablishing  binocular  vision  by  means  of  steix 

^  .  M  irt*-  «  ^'t'n^s  to  Ik?  lx»lieved  that  binocular  vision  is  jk: 
»  v.Wowed  with  sensibly  the  same  visual  acuity  in  t 
•js  :T!Mrt6tablislimeiit  in  o-ascs  of  stnibisnuis  is  a  perfect 

denionsti-ate  that  binwular  vision  exists,  ai 
.^js  to  the  subject,  in  the  rase  of  jktsous  one  \ 
h«  wafcer  tlia"  the  othor. 
Mtfttt  of  biii<x*"liir  vision,  we  may  cite  the  rcsu! 
^ramns  of  J^tereoscoplc  trainiuir,  even  in  ea? 
iwly  yy^^  '"^^^^      overcome  tlio  o<'uhir  devi 
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'imi^  Sinc^  our  origioal  commiinicMiom  on  this  subject,  cases  in  which 
Uoociilar  vision  lias  been  rt'At*ii'etl  after  strabotomy  ,  in  spite  of  great  difter- 
iMKt^  between  the  two  eyes^^  have  t!<>nBiderabIy  incre-iise*!  in  number.  Nor 
wuiikl  we  eTCr  give  up  these  attt^nipt^  at  the  restoration  of  binocular  vision, 
siDfietbf^v  help  to  complete  and  to  4'T>nsolidate  the  cure  of  strabismus. 

For  muiuiropea  or  myopm  trho  ate  stiff  yomig^  and  ulio  are  afiected  by 
amvergcut  strahismns^  it  is  best  to  employ  the  same  eurative  means  as  in 
tlip  rase  of  hy]>eropes, — that  is  to  Siiy,  repose  of  the  eyes,  abstinence  from 
iifflr  worlvj  atmpinizatiou,  and  j^tereoseopic  training,  Rt*st  and  complete 
paialysiii  of  the  accommodation  have,  indeed,  for  all  eyes  a  relaxing  influ- 
ence on  convergence. 

Alter  having  thus  obtained  the  disappearance  of  the  strabismus  for 
distant  vision,  wc  make  emmeti\)])es  and  j>ersous  who  are  slightly  myopic 
irear  (^nvex  glasses  strong  enough  to  exclude  all  effort  of  accommoda- 
tioR  iluring  umr  vision.  By  gradually  diminishing  the  strength  of  th^ 
glaas^,  we  sometimes  sueceeil  in  amistomiug  the  patients  t<»  accommo- 
tlate  sufficiently  without  augmenting  unduly  their  con vei^nce.  Strabis- 
QitBthiis  cured  fur  near  vision  will  W  all  the  more  surely  cured  for  distant 

VtSJOQ, 

Stereoscopic  training,  carried  on  at  the  same  time  with  the  use  of 
ftiydriatics,  accortling  to  the  principles  above  explained^  is  more  than  ever 
indicated  in  such  cases. 

But  if  the  convergent,  ctmoomitant  :^trabismus  of  non-hyperopes  is  met 
^'^'itii  at  an  age  when  mydriatics  c^an  hardly  modily  tlie  relations  lictween 
ttjavergence  and  aceommudation^  or  under  conditions  which  make  illnsory 
^ lie  effect  of  orthoptic  treatment,  it  must  be  correcttHl  surgically. 

When  wovergent  strabismus  is  due  to  a  sj>asm  of  the  c*onvei^enee  other 
tlan  that  provoked  by  accommodation ^  the  weakening  of  the  power  of 
divergence  is  almost  always  a  symptom  of  an  affection  of  the  nervous 
system*  Hence  it  is  this  latter  which  must  be  combated  first  of  all  br 
tmm  of  a  rational  general  trwUnient.  In  addition,  this  form  of  strabis- 
liiiis  tnay  l^e  treated!  directly  and  accoixling  to  the  same  principles  which 
we  have  explained  when  speaking  of  ordiuarv  convergent  strabismus, 
Evm  ainipine  can  sometimes  render  service,  still  more  orthoptic  exercise^ 
sluiio  at  first^  and  then  aided  by  o[>eration. 

SLTRGICAL  TBEATMENT  OF  TOSVERGENT  STRABIBHU6. 

If,  after  a  certain  time,  oHinary  tretUment  sho%vs  itself  to  be  ineffica- 
Wth^  i^Qc  has  a  right  to  prot^^l  to  the  ftperaHon  for  strabismus, 

^  Lundriltf  IiitfTimtiuniil  CVriL|:r€!S4  of  Mt^dic^l  St-ienoe'^,  Wnflhinj^toiii,  !8S7;  Ainericun 
Jwmi4l  i>f  OpbthMlinulfi^j,  p.  2C4;  ArcJu  d'OphL,  vil.  p.  409  ;  British  Medical  Jourtiiil, 
"  Jl  mi,  imi ;  Arch,  d  *>pht,,  vilL  p  34  :  Fniiue  Mfidiwile,  49,  18S8 ;  Internat.  Opbth. 

Ifim.  IIeid«n*4'fgf  18S8i  Viftlet^  De  b  Vuv^  da  Stmbisme  duoa  r^a  Rap|^H>rts  nvec 
Amil^  TifaQlk  tk^  VmW  Mvie;  Ari.*h.  d'Oplit,,  289p  lSm  \  Bniuh  Medical  Assgciatioa 


112 


ANOMALIES  OF  THE  MOTOR  APPARATUS  OF  THE  EYES- 


1 


This  **  certain  time"  dufin^  whieli  ordinary  treatment  ought  to  c-oiitinue 
will  necessarily  vary  according  to  a  great  niany  eircutiistaric5es.  One  ouglu 
not  to  think  of  surgical  interveutiou  as  long  as  an  attentive  examination 
shows  a  diminution  in  the  angle  of  Htrabismus,  Even  if  the  latter  reimri)? 
stationary  J  hut  without  exceediog  a  few  degrees,  one  cfjuld  still  deter  tiic 
oiienuion,  if  the  youth  of  the  patient  gave  a  right  to  hope  for  an  ulterior 
development  of  his  const! tutiorij  and  if  the  good  condition  of  the  aiglit  of 
Ixjth  his  eyes  eutitle<l  us  to  count  upon  the  |K)werful  aid  which  comes  from 
binocular  vision. 

It  is  quite  another  thing  when  the  strabismus  dates  from  long 
when  mydriatics  do  not  moclify  it,  and  when  it  is  concerned  with  a  ve 
amblyopic  eye.    In  mch  casc^  one  can  procectl  to  oi>ei'ate  without  hm 
tation. 

What  shall  this  operation  \ye^    The  grc*at  majority  of  oculists  ml 
still  answer  this  question  as  it  would  have  been  answered  a  century  ago : 
"  It  is  beet  to  do  a  i^notmngf  or  two^  or  three,  or,  if  necessary,  a  reinforml 
tenotomy  of  one  or  both  of  the  internal  recti * 

Our  opinion  differs  considerably  from  this  routine*    Since  musculai 
st*tting  back  has  been  practisc^l  for  the  correction  of  convergence,  experi- 
enee  has  proved  that,  although  the  inimedlate  effect  of  this  ojieration  ^ 
frequently  insufficient,  its  final  result  is  very  often  excessive.    Even  for^ 
the  correction  uf  convergent  strabismus  of  twenty  deojrees  a  eonsideralile 
setting  back  is  re<|uired,  one  which  is  obtained  oftenest  only  by  means  ofl 
sutures  pulling  the  eye  forcibly  in  the  direction  opposite  to  the  tenoto- 
mized  muscle.    Or  it  is  iieoessary  in  such  a  case  to  set  back  the  internal 
recti  on  both  eyes.    Now,  convergent  strabismus  of  this  degree  is  certainly 
not  an  extraordinary  one,  since  it  may  amount  to  fifty  degrees.  M 

If  the  correction  of  the  strabismus  is  not  ootuplete,  the  parents  of  tMi 
young  patient  are  not  satisfied^  and  say  that  the  child  still  squints,"  This 
objection,  by  itself,  constitutes  only  a  moderate  inconvenience  ;  but  the  young 
patient  who  to-day  squints  a  little  nncfird  will  sfiumtouiward  in  a  veE^ 
troublesome  way  next  year,  or  soon  after^vaitls.  And  this  divergent  stnl 
bienius  which  the  surgeon  has  ot^sioned  by  weakening  of  the  adductor 
muscles  will  increase  in  proi>ortion  as  the  age  of  the  patient  advances. 
Only  slightly  disfigured  before  the  oi>ei*ation,  he  will  be  hideous  later,  espe- 
cially since  the  divergence  of  the  eye  brings  still  moi-e  into  notice  the 
of  the  globe  which  has  been  deprived  of  its  muscle,  and  the  hollow 
to  the  retmction  of  the  carnucle.  A  graver  conse<|ucnGe  of  this  divergent 
strabismus  is  sometimes  the  crossed  diplopia  which  torments  the  patient, 
provided  a  still  worse  thing  does  not  happen, — namely^  that  his  binocnlar 
vision  becomes  and  renuiins  entirely  a1x>Iished. 

Even  when  the  tenotomy  of  the  adductors  is  not  followed  by  divergent 
strabismus,  there  almost  always  remains  a  weakness  of  that  important  func- 
tioDj  convergence. 

All  these  tacts  are  readily  explained.    We  know,  in  the  first  plaoe^  that 
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TCfgent  strabismus  is  almost  always  clue  to  a  simsm  of  the  adductors, 
rieh  spitsm  tenth  to  diminish  as  age  advances.  Now,  if  by  isettiiig  them 
back  one  weakens  these  muecles  to  the  extent  that,  in  gpite  of  their  con- 
traction, the  eyofl  have  only  just  a  parallel  dim^tiirn  when  looking  at  a  dis- 
tance, this  pamllelii^  will  be  fhaiig"d  into  tlivtrgence  in  proi>ortiyn  as  the 
Bpasm  dixniuishes.  Divergence  being  cmee  established^  the  individual  will 
instinctively  hasten  to  renounce  binmndar  vision.  Only  on  this  conditiim 
can  he  escape  diplopia.  His  amplitude  of  amvergeoce  has,  indc^,  under- 
gone a  considei-able  recluctiun  by  the  tenotomy  of  the  miiscle.s  that  bring 
about  eoovei^nce;  m  that,  even  with  the  most  fatiguing  effort,  the  patient 
cm  keep  up  his  convergence  only  for  a  limited  time. 

All  these  dangers  are  avoided  If,  instead  of  weakening  the  addnctop 
mnseles  by  setting  them  back,  we  increase  the  strengtli  of  the  abductors  by 
id\*anetiig  them.'  TIiib  methrjd  is  especially  indicated  since,  as  we  Jmve 
denjonstnitcd,  the  external  recti  muscles  are  almost  always  weakened  in 
convergent  strabismus. 

The  favor  enjoyed  by  tenotomy  in  the  estimation  of  so  g^reat  n  number 
of  our  colleagues  is  due,  in  the  first  plaee,  to  the  facility  of  its  execution, 
and  then  to  that  theory,  as  crroneoiis  as  it  is  inveterate^  according  to  which 
the  antagonist  gains  in  power  that  which  the  teuotomized  muscle  loses. 

KrencheP  ha;^  demonstrated  theoretically  the  falsity  of  this  theory; 
practice  demonstmtCf4  it  still  more  clearly  ;  one  has  only  to  examine  care- 
fully the  excursions  of  the  eyes  before  and  after  stmbotomies. 

We  nmv  graphically  represent  the  effect  of  tenotomy  and  that  of  mus- 
cular advancement  in  the  following  wav 

Let  Fig.  42  be  a  left  eye*  affected  witli  a  convergent  strabismna  of  thirty 
degrees.  Ijet  3/ be  the  centre  of  rotation  ;  F*%  the  false  direction  of  the 
line  of  sight;  J/iST^  the  normal  di wtiou  ;  the  external  rectus  muscle, 
with  its  insertion  at  e;  J,  the  internal  rectus,  with  its  insertion  at  i. 

If  we  would  desire  to  give  to  this  eye  its  normal  dii-ectiou  by  means 
only  of  the  setting  back  of  the  internal  rectus,  we  sliould  l>e  obliged  to 
disengage  this  must*Ic  considerably  from  its  aftachments;  indeed^  even  to 
canse  the  globe  to  turn  6y  force  to  the  temporal  side.  On  account  of  this 
Krtation,  the  internal  rectus  would  find  itself  strongly  drawn  l>ack  from 
the  edge  of  the  twnea.  But  it  will  \w  still  more  strongly  drawn  bat*k  ; 
for,  detached  from  the  globe,  this  mu^?cle  will  not  fail  to  retract,  according 


Lmndok^  report  of  hh  clinic,  18?S;  Refnsctirm  and  AcrommodBtuvn,  tron^liited 
by  Culvt-r,  ISS^;  Intornationul  Congrtss  *>f  Medk^nl  Sciences,  WtisliiiiErt'jn,  1S87  ;  Inters 
mliana!  Ophlhttlmdn^ii'al  CniijErress,  HeidptWrg,  1S88;  Edinbur^li,  1894;  Arcli.  d'Opht.» 
imi  t        a,  Britii^h  Mf?«ljfal  A&swiwtion,  CaHifik,  1890. 

*  Kreni'hel,  Arch,  t  Ophlli.,  x\x.  il  p.  275,  1873. 

*  Se^j  »jur  report,  already  dted,  Uf  the  Int^niational  CongreAS  of  Ophthalmology, 
Bcfidelberi^p  1888. 

*  Thb  di»4graiii  has  been  made  corn*eily  us  possible.  The  data  have  hcen  obtaiaed 
from  persoiift]  inTefitigtttionft  on  ihe  cadaver,  and  injm  the  anatomical  drawings  of  Arlt  aud 
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to  Its  eontmetility  and  to  the  dt^gm?  to  whidi  it  hoi^  Ik?cii  discngiigcci  from 
its  attach  men  Ls. 

This  latter  factor — the  retmction  of  the  tenotomizcd  hut  none  the  1 

innervated  miisrle — seems  to  hav 
been  overlooked  by  many  o|>emtors, 
who  took  into  ctjnsidomtion  only  the 
relation  given  to  the  eye  by  the  ex 
ternal  reetim  deprived  of  its  antago-^ 

And  this  is  not  all  ;  lliey  have 
fallen  into  another  grave  error.  In 
the  belief  that  the  centre  of  rotation 
of  the  eye  is  a  fixed  point,  they  have 
imaglncHl  tliat  an  eye  deprived  of  the 
inflnenee  of  its  internal  rectns  can 
but  rotate  towards  the  temple  roua<l 
this  centre.  But  the  centre  of  rota- 
tion is  not  a  fixed  point  in  sjiaoe^ 
It  results  from  the  combination  of 
all  the  forces  which  inflnence  the 
posiiion,  the  dii'ection^  and  the  rota- 
tion of  the  eyeballj  Among  diese 
forces  are  some  which ,  as  the  four 
rct^ti  muscles,  draw  the  eye  into  the 
back  of  the  oibit ;  othei's,  on  tlie  contrary,  which  tend  to  advance  it,  such 
m  the  oblique  JuuiM^les  and  the  orbital  diaphragm.  When  one  of  these 
forces  is  removetl,  tlie  others  come  more  into  prominence  and  the  centre  of 
rotation  is  cliangetL  Paralysis  of  one  of  the  recti  muscles  is  sufficient  to 
eaodo  a  certain  amount  of  exophthalmos.  During  enucleation  the  eye  falls 
forward  gmdnally  m  the  recti  mns*rles  are  ait  The  protriision  of  an  eye 
in  consequence  of  a  }jerfcct  tenotomy  dt>es  not  escape  the  notice  of  an  ordi- 
nary observer,  for  it  produces  marked  disfiguration,  Now,  this  pnvtrnsion 
is  a  third  rcasoa  why  tlie  tenotomized  muscle  is  carried  back  txphind  its 
normal  insertion,  which  must  lessen  its  power  over  the  eyeball  and  limit 
the  excursion  in  tliat  direction. 

Does  the  rotation  in  the  opjvosite  direction  in  any  case  increase  by  the 
setting  lisick  ?    Tliis  is  far  from  certain  ;  it  may  even  decrease. 

To  l>egin  with,  if  we  find  the  temijoral  excursion  of  the  eye  limited  in 
a  case  of  convei^nt  strabismus  of  long  standings  this  limitation  is  due  not 
80  mucli  to  the  contraction  of  the  internal  rectus  as  to  the  weaknc':gs  of  the 
external  rectus  consix^ucnt  on  want  of  exercise.  It  does  not  exist,  indeed, 
at  the  outset  of  the  strabismus. 


Left  tre^  CooreTgcflt  ttmbldmuB  of  3o^. 


'  L«nd*^lt,  Report  of  the  Intern«doniil  OphtKdmologicnl  Conpw,  Heidelberg,  1888; 
Brlitfih  MedicAl  AsaocixitioD  meeting,  CarUslu,  1S%;  Ai\.h.  of  0|}btb.,  1B9T. 
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The  iiijiiiT  done  to  the  uitt^mal  rectus  by  its  setting  back  does  uot 
direi'tiy  benefit  the  external  ret^tus.  On  tlic  contrary,  the  falling  forward  of 
the  oetibr  globe  tliat  follows  tlie  setting  back  of  a  rectus  muscle  has  an 
equally  unfavorable  effect  upon  tire  action  of  the  external  rectus.  The 
advantage  for  the  excursion  on  the  side  opjx>site  a  tenotomy  is,  therefore, 
generally  not  very  marked.  It  may,  indeed,  be  ni/,  or  even  a  negative 
quantity. 

Suppose  that^  under  the  influence  of  the  three  factors,  the  contraction 
of  its  antagonist,  its  own  more  jKiwcrfuI  contniction,  and  tlie  propulsion  of 
the  eyeball^  tlie  insertion  of  tlie  te* 
notomized  muscle  is  carried  fiom  i  to 
i'  (Fig-  43),  the  line  ei  represents  the 
limit  of  the  muscular  funnel  in  tlie 
horizontal  meridian  before  the  tenot- 
omy, rt'  the  limit  ojier  the  tenotomy, 
and  iVi'the  amount  of  the  protrusion 
of  the  eye,  freed  from  the  lateral  mus- 
cles* 

We  have  seen  that  the  action  of 
the  tenotomiml  muscle  is  consider- 
ably diniinishofl  in  consequence  of  the 
withdrawal  of  its  insertion.  It  is 
fstill  more  so  by  virtue  of  the  very 
character  of  this  new  insertion,  in- 
deed, tlie  union  of  tPie  tenotc»niized 
muscle  with  the  eyeball  is  in  most 
ca&es  far  from  lieing  as  intimate  and 
firm  as  its  original  attachment.  Its 
insertion  is  formed  by  a  lax  cicatricial 
tissue,  which  diminishes  tfie  influence 
of  the  muscle  on  the  ocular  gloJjc, 

Lastly,  the  excursions  of  the  eye  are  limited,  even  in  the  normal  state, 
by  fibrous  expansions  i>assing  from  the  tendon  of  e*it*h  muscle  towards  the 
orbital  margin,  Ae  AL  (Figs.  42-44*)  As  they  become  more  strctchc^tl  with 
the  retraction  of  the  muscle,  tticy  l>econ)e  veritable  vheck-temlomf  or  cheek-- 
UgamenU.  (Lockwood.)  This  ligament,  this  check-tendoUj  follows  the 
mtr-icle  that  ha-?  l>een  set  iMick  (Fig,  43,  ^4^,  and,  even  though  the  muscle 
miglit  contract  still  with  a  certain  energy,  tlie  ligament  wovdd  ncutraHze  its 
effort  all  the  more  because  the  setting  !)ack  of  the  muscle  has  stretched  it,* 

We  thus  see  that  numerous  circumstances  touch r  to  enfeeble  the  retro- 
posed  muscle  and  to  diminish  the  action  which  it  exercises  ujion  the  ocidar 


Left  ere  ftOer  aettlnff  baek  of  the  internal  rectiu. 


^SAppay,  Tmiy  d^nakunie  deftcHptivei  Merkel,  Handb,  der  get,  Augenheilk,,  I 
p.  &7,  1871,  und  IJandb.  der  iffpo^r.  Amt^  h  pp.  279  and  SOI ;  A.  Graefe,  MotiUtiiets- 
•Mroiipdi  p.  152,  1880  J  Motttif,  Anfttomie  do  rttppar^il  raoleur  de  I'ttsil,  p.  liS,  1887. 
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globe,  while  its  aiitiigotiist  gaiiiSj  so  to  speak,  nothing  positive  in  oonae* 
quence  of  the  tenotomy. 

Hence  it  is  not  stirpming  to  find  tlie  motility  of  I  he  eye  considerably 
limited  in  the  meridian  of  tlie  tenotomized  muscle.  If,  for  instance,  the 
excursions  have  Ijcfore  the  operation  amounted  to  sixty-five  degrees  in  the 
horizontal  meridian, — ^that  is  to  say,  fifteen  degrees  to  the  outer  side  and 
fifty  degrecB  t4>  the  inner  side, — a  curreetive  tenotomy  may  reduce  the  nasal 
excursion  to  twenty  degrees  and  cause  only  five  degrees  to  be  gained  on  the 
temporal  side,  so  that  the  total  excursion  will  no  longer  amount  to  more 
than  forty  degr^s.  Hence  the  eye  wnll  have  lost  in  this  way  twenty-live 
d^recs  of  its  horizontal  rotation. 
B  The  field  of  fixation  often  shows  no  increase  on  the  side  opposite  to  tbe 
^  tenotomy,  while  a  diminution  on  the  same  side  always  takas  place. 

What  we  have  said  concerning  an  extensive  tenotomy  is  still  more  ap- 
B}>licable  to  tenotomy  reinforced  by  a  conjunctival  suture,  and  especially  to 
the  thread-operation  of  von  Graefe,  Such  operations  consist,  as  is  known, 
in  forcibly  causing  the  eye  to  turn  to  ihe  opjwsito  side  from  the  tenotomy, 
by  means  of  the  corrugation  of  the  conjunctiva  or  the  subconjunctival 
ti^ue,  or  by  a  thread  one  end  of  which  is  attached  to  the  ocular  globe, 
while  the  other  is  fixed  at  some  point  outside  of  the  eye, — on  the  temple  in 
our  case. 

For  almost  tw^enty  years  now  we  have  ai^ned  against  this  procedure/ 
demonstmting  tliat  it  may  seriously  injure  the  ocular  movements  in  con* 
sequence  of  tlie  falling  forwartl  of  the  globe  in  its  muscular  funnel,  and  of 
the  unfavorable  insertion  which  it  gives  to  the  mumble  set  back, 

It  is  for  these  reasons  that  we  recommend  and  practise  mitsetdar  ad- 
vancement in  preference  to  tenotomy.    Instead  of  enfeebling  a  strong  mus- 
cle, we  reinfoi-ce  a  weak  one. 
m      In  the  advancement  of  the  muscle  everything  combines^,  indeed,  not 
W  only  to  give  to  tlie  eye  its  normal  direction  in  the  primary  position,  but 
to  augment  the  field  of  its  excursion. 

»The  opa^afion  for  advaneemint  consists  in  the  detachment  of  the  mus- 
cle from  its  normal  insertion  and  its  iwttacljraent  by  means  of  sutures  as 
near  as  jiossible  to  the  ct>rnea.  More  than  one  method  may  be  us^ed  fi.>r 
A  this  operation.  We  have  descrilxd  tlie  one  which  we  actually  prefer  in  the 
Archwes  of  Ophihahmhgy  (1896).  The  essential  points  are  to  have  a  raw 
suffiioe  for  the  attachment  of  the  muscle,  to  make  the  sutures  include  not 
only  the  oonjunctiw,  but  as  mueli  as  possible  the  episclera,  and  to  keep  the 
patient  in  l)ed,  both  eyes  bandaged,  until  firm  union  has  taken  place. 

Tlie  beneficent  action  of  must-ular  advancement  consists,  in  the  first 
place,  in  the  augmentation  of  the  extent  of  the  muscle  o%*cr  the  eyebalL 

^  Lfttidolt,  Rpport  of  Ilia  cUnrc,  \Wt^  \  Internatiniial  Mefiical  CoTigr?*Mj  Washington, 
1887.  p,  718  et  aeq. ;  British  Medic-al  AMociiilion,  Dublin^  1S87^  Inlernfttianal  Congresi 
of  Oplithiilnioloi^y,  Htfi^le^berg,  ISflS  ;  Intematianfll  Congress  of  Ophthalmology i  Edin- 
burgh ^  1894;  Briti*h  Medical  AwciatioE^  Carlisle,  1896* 
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The  muscle  tlms  has  a  more  [lowerful  action  on  the  ocular  glohe,  its  inser- 
tion Wing  brought  nearer  to  the  corneal  border.  It  is  carriedj  for  iixi^tance^ 
from  €  to  c'*    (Fig,  44.) 

By  teuotomy  the  eye  is  more  or 
less  expelled  from  the  gra^sp  of  its 
muscles;  the  advancement,  on  the 
contrary,  lutnxluces  it  more  deeply 
into  its  muscular  funnel. 

The  advanced  muscle  is  almost 
always  somewhat  shortened.  We 
even  have  the  habit  of  cutting  off  its 
tendinoim  extremity  whenever  the 
itrabismus  exceeds  a  certain  degree  ; 
thus  we  still  furtiier  increase  the  trac- 
tion which  tiie  muscle  exerts  upon  the 
glolie  of  the  eye. 

Finally,  what  we  have  just  ex- 
plained conwruing  the  iofluence  of 
tlie  chec*k-Iigamcnts  on  the  teuoto- 
mi^ed  muscle  is  applicable,  midaiiB 
mninmiiSf  to  the  Eidvancetl  mu^Ie, 
If,  in  the  former  case,  the  limiting 
action  of  the  ligament  stret^^hwl  by 
the  retracted  muscle  is  felt  very  soon, 

in  advancement  the  ligament  advanced  with  the  muacle  jiermits  the  latter 
to  contract  to  a  much  greater  extent. 

Let  us  consider  Fig.  44,  By  advancing  the  external  rectui^,  and  thus 
ying  its  insertion  from  e  to  €\  we  have  in  the  first  place  augmeated  by 
the  extent  of  the  involution  of  this  nvuscle,  and  consequently  its  rotary 
ictioa  on  the  ocular  glolie.  We  can  further  say  tliat  we  have  sunk  the 
latter  by  tlie  amount  of  eie/  in  its  muscular  funnel,  whicii  must  necessarily 
bring  about  an  increase  of  excui'sion  in  the  meridian  of  the  ojiemtion. 

Again,  the  ligament  Ae^  whose  anterior  extremity  has  followed  the 
tendtiu  of  the  muscle  in  its  advancement^  thus  permits  the  latter  to  cx>n- 
imct  niore  freely  than  in  the  normal  state* 

For  all  tliese  reasons,  tbereforCj  the  excursion  of  the  eye  is  always  in- 
created  on  the  side  of  the  advanced  muscle.  And  a  peculiarly  fortunate 
effect  is  that  one  never  has  to  regret  a  dimiuuiion  of  tbe  motility  to  the 
opposite  side. 

This  fact  in  no  way  confuses  us.  It  can  only  puzzle  those  who  com- 
liare  the  muacles  of  tlie  eye  t(j  ribbons  which  act  in  viilue  of  their  elas- 
ticity and  not  of  their  innervation.  Thanks  to  this  stmnge  conception  and 
to  tlie  belief  in  the  immobility  of  the  centre  of  rotation  of  the  eyeball, 
some  specialists  siippose  that  the  effect  of  the  setting  back  and  that  of  the 
advancement  of  muscles  are  identical.    According  to  them,  in  setting  back 


Ltftef6  ufter  adTancemenl  at  lh«  external 
recluf. 
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and  varied  metbods  of  For  tlie  same  reason  wo  only  mcotioii  tlie  oi>era- 
tioDS  whicli,  like  capsular  advancement  (voo  Wecker)  and  the  fddmg  of  the 
h  (Knapp),  act  as  weak  advaEicements* 

What  we  have  said  in  favor  of  muscular  advancement  must  not  he 
uEiderstood  as  im  plying  condemnatioti  of  tenotomy-  Altliougli  wc  never 
practise  aettiog  back  alone  in  convergent  strahismus^  but  give  preference  to 
advancement,  even  in  strabismus  of  low  decree,  in  ct^rtain  cases  of  jusufTi- 
dency  of  convergence  or  difTcrencc  in  height  between  the  tw-o  eye:?,  tenotomy, 
ttutioimly  performed  and  combined  with  orthoptic  training,  may  give  satis- 
feetorj*  results* 

Sometimes  we  also  have  recoui'se  to  tenotomy  in  order  to  increase  the 
efect  of  the  advancement*  But  this  is  necessary  only  m  the  highest  de- 
gwesof  strabismiis,  and  esi>ecially  in  paralytic  strabismus. 

Even  in  such  cases,  however,  the  muscle  must  not  be  act  back  very  far, 
Tk  conjunctival  incision  should  be  short,  parallel  with  the  muftcle,  in  order 

yo  avoid  retmctioii  of  the  caruncle,  and  the  muscle  shonid  l>e  disengaged 
ibiti  its  adhesions  only  to  a  veiy  moderate  extent.  In  a  woixl,  the  ad- 
vancement ought  always  to  predominate  over  the  setting  liack  of  the 
masdei-  And  since  it  is  not  jTOssible  to  foi^esee  the  ultimate  effect  of 
m  strabotomy,  we  adviBe  not  to  j>erform  both  oi>emtions  at  the  same 
iitnu^,  hut  to  await  the  effect  of  the  double  advancement  before  practising 

||  teootomy . 

After  any  oj)eration  for  strabismus,  binocular  bandaging  is  tlie  rule, 

bave  ahx^ady  set  forth  in  our  comraunication  to  tlie  Congress  at  Wash- 
ington^ tbat  "  Just  as  strabismus  is  a  binocular  affection,  the  operation 
fi)r struhiamus  is  a  binocular  operation,"  bet^ause,  although  it  is  performed 
oiujjily  one  eye,  it  nevertheless  always  affects  botli. 

BiuotHilar  bandaging  is  peculiarly  important  after  the  operation  for 
^mgent  strabismus.  Darkness,  inactivity,  the  absence  of  auy  object  that 
Biigk  provoke  an  effort  of  convergence,  become  in  tliis  case,  \v\t\\  atropini- 
-Qtion,  powerful  orthoptic  theraj>eutic  agents. 

If  the  effect  of  die  operation  should  seem  excessive^  atrn]>ine  may  be 
fiiTppressed  ;  but  one  is  not  to  be  frightened  by  even  a  marked  divergence 
after  advancement.  It  is  formt<Iable  only  when  the  internal  rectus  has  been 
totoiaized* 

When  divergence  folio w*s  tenotomy,  the  muscle  w^hich  has  ly^n  set 
siioubl  at  once  be  sought  for  and  advanced  by  a  firm  suture.  This 
KicBQvre  is  msy,  especially  wnth  our  foree[xs,  the  jaws  of  which  are  oblique, 
T^^f,  45*)  Tlic  instrument  is  therefore  well  adapttnl  to  catch  the  muscle 
fur  its  tenotomy,  and  is  no  less  nsefid  for  finding  the  set- back  must^Ie,  In 
tlnj  latter  case  one  has  only  to  reverse  the  forceps,  so  that  its  jaws  are 
difectad  upward  towards  the  conjunctiva. 


*  Tide  our  method  in  the  Aix^hives  of  Ophlholmttlog)%  xx\\.^  No.  1897. 
■  Loco  citato,  p.  718. 
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If  the  over-correction  is  due  to  advancement,  it  nearly  always  disappea 
entirely  of  itaelf  and  withont  tlie  least  prejudice  to  tlie  positive  part  of  th 
amplitude  of  convergence^    Tlic  negative  jiart — that  h  to  say,  divergences 
is  always  aupfmented,  and  thus  very  favombly  counterbalances  the  B^Bsm  of 
the  adductor  muscles, 

Fio.  45. 


LaudoU'i  force jja. 

As  to  the  excursions  of  the  eyes  iu  the  associated  njovementSj  we  Iiave, 
as  said  befoi-e,  always  found  a  considerable  increase  on  the  temporal  side  of 
the  field  of  tixation  withont  any  loss  on  the  opposite  side. 

Hence  in  case  of  apparent  over-correction  after  advancement  one  need 
not  hurry  either  to  do  away  with  the  binocular  dressing  or  to  remove  the 
sutures.  For  tlie  most  part  we  let  the  threads  remain  six  days  and  the 
dressing  about  a  week,  unless  jieculiar  circumstances  oblige  us  to  leave  one 
or  both  eyes  unbandagcd  sooner. 

The  surgical  dressing  is  immediately  replaced  by  lenses  which  correct 
the  ttital  hy[jeropia.  These  lenses  sliould  be  large  and  of  smoked  tint,  in 
order  to  shield  the  eyes  from  the  dazzling  resulting  fmm  the  mydriasis. 

It  is  best,  indeed,  to  continue  the  orthoptic  treatment  for  a  long  time. 
The  oi>eration^  by  itself,  by  no  meaod  cures  the  strabismus ;  it  is  only  & 
part  of  the  treatment^  a  powerful  aid  lent  to  it.  If  we  do  not  complete 
the  cure  l*y  eKercises  tending  to  re-establish  binocular  vision,  by  the  train- 
ing of  convergence  and  divergence,  we  sliall  never  get  a  satisfactory  result, 
or  if  we  accidentally  obtain  it,  we  may  soon  lose  it  again/ 

It  would  take  too  long  to  enumerate  here  all  the  difficulties  which  may 
be  met  with  in  the  surgical  treatment  of  strabismus*  We  cannot,  however, 
remain  silent  cfmccrning  a  somewhat  frequent  pe<niliarity  which  in  due 
to  the  disturbance  of  orientation**  in  the  deviating  eye*  It  is  a  new 
proof  of  what  we  have  always  held,  that  the  most  perfect  surgical  correc* 
tion  is  not  always  sufficient,  even  if  tlie  vision  is  good  on  both  sides,  to 
re-establish  biuocular  vision.  The  eyes  have  not  only  forgotten — if  they 
have  ever  learned — to  fuse  the  impressions  of  their  fovea,  but  the  visual 
centre  of  the  deviating  eye  may  so  accustom  ife^elf  to  the  vicious  direction 
of  this  eye  that  its  retinal  images  are  fakeft/ projeded.  It  hap|>ens,  in- 
deed, as  we  have  said  above,  that  the  part  of  the  retina  of  the  deviating  eye, 
which  receives  the  image  of  tlie  object  that  is  fixed  by  the  normal  eye^ 
usurps  tt>  a  certain  degree  the  functiotis  of  tiie  macula.  It  sut^ceeds  not 
only  in  fusing  its  impression  with  that  of  the  other  eye,  but  it  becomes  the 
C€nlre  of  orkniation  for  the  deviating  eye, 

'  LAndoli,  L«  rd^iiiltiil  ideal  cle  I'upemlion  du  titnibkmc,  Societedoll^cGino  pratique^ 
27  Juin,  im 
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Thus  it  is  that  one  sometimcMS  notiopSj  after  a  i>erfet'tly  siic^cessfiil  opera- 
tion for  conpetycnl  strabismuSj  tliat  the  patient  eomplaiits  of  a  strong  crosseil 
diplnpia,  m  if  he  were  affected  with  a  high  degree  of  divergent  strabismus. 
If  his  former  convergent  stmbisniiis  ainoimted  to  twenty  degi^ees,  a  part 
of  tJie  retina  5itnated  twenty  degrees  to  the  internal  side  of  tlie  macula  had 
become  almost  equivalent  to  tlifs  maenla.  By  the  stmightcuing  of  the  eye 
the  physiologiail  macida  has  hxkm  Its  normal  phw  opjwflite  the  fixation- 
objec-tj  and  the  "  false  macula/*  as  it  has  l)ecn  called,  like  all  other  jKiints 
of  the  horlzoutiil  meridian,  has  been  carried  twenty  degrees  inward.  Now, 
if  the  f)atient  continntB  to  consider  this  latter  part  as  the  centre  of  his 
retina,  he  finds  himself  like  one  who  is  affected  with  dwergcnt  strabismus, 
and  if  he  project?  the  retinal  images  of  this  eye  accordingly,  the  image 
received  at  the  anatomieal  maenla  will  be  referred  to  an  object  situated  at 
the  nasal  side,  w^here  it  would  have  needed  to  l>e  in  order  to  form  its  image 
on  the  macula  while  the  eye  Mas  still  deviating  inwanl  In  a  word^  one 
obeen^es  in  this  case  a  crossed  diplopia  analogous  to  that  of  imralysis  of 
the  internal  iwtiis,  and  of  a  degree  cf[ual  to  that  of  the  pre-existiug  con- 
vurgent  strabismus,  if  the  correction  has  been  [^rfect,  or  less  if  it  has  been 

On  the  other  Imnd,  it  may  hapjien  that  the  eye  cured  of  strabismus  by 
DperBtton  projects  at  once  with  refeivnee  to  the  two  centres  of  orientation- 
It  sees  the  object  whose  image  ia  produced  in  the  physiological  macula  at 
the  same  time  in  its  true  position  and  on  the  nasal  side, — tliat  is  to  say, 
with  monocular  diplopia.  Moreover,  if  ncitlier  of  these  two  images  is  fused 
witli  that  of  the  other  eye,  triploj^ia  may  result.  Or,  again  ^  the  two  kinds 
of  projections  may  alternate. 

Monocular  diplopia  rarely  [lersists.  For  the  most  part,  the  normal 
macula  promptly  resumes  its  function,  especially  if  the  ojxjration  has  been 
oarrectly  performed  and  if  the  stereoscopic  training  follows  and  completes 
its  effect* 

The  same  thing  that  we  have  just  pointed  out  may  likewise  be  pro- 
duced in  divergent  drabimim.  The  diplopia  which  follows  the  opemtion 
IS  in  this  case  hmtionT/mom,  the  false  macula  being  carried  towards  the 
temple  by  the  straightening  of  the  eye. 

Correct  fusion  and  binocular  vision  l^eing  finally  re-established,  we 
cannot  aliandou  our  patient  We  must  guide  him  for  some  time  yet  in 
tlie  use  of  his  recovered  eyes. 

According  as  the  tendency  to  convergent  strabismus  is  more  or  less 
alx>lished,  and  according  to  the  age  of  the  jmtieut,  we  make  him  wear 
convex  lenses  correctiug  the  manifest  hyperopia  (when  mydriatics  have 
become  superfluous)  either  constantly  or  for  near  work  only. 

We  do  away  with  them  entirely  if  there  is  any  tendency  to  divergence. 

We  should  resume,  on  the  contrary,  all  the  treatment  of  stmbismus — 
atropi  nidation,  correcting  glasses^  and  repose  of  the  eyes — if  the  convei^nce 
mppcara. 
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In  this  way  one  eoiitiiiues  master  of  the  mtuatiou  until  the  strabismus 
19  completely  iiiid  radically  cured*  The  result  is  then  m  perfect  that  aot 
only  docs  the  individual  enjoy  all  the  advantages  of  recovered  bmoimlir 
vision,  but  there  reinaius  no  vestige  of  the  operation^  unless  freer  excur- 
sions and  an  amplitude  of  cunvergeuee  which  is  more  esc  tensive  even 
in  the  normal  condition. 


NON-PARALYTIC  DIVERGENT  STRABrSMUS, 

As  a  rule,  llie  eyes  in  a  condition  of  eomplde  repose  diverge} 

There  is  nothing  snrpming  in  this  fact ;  we  have  only  to  considi 
the  orbits  diverge  from  each  other  at  an  angle  of  alwnt  forty  degrm^^ 
(Fig.  10,)  The  alxluetor  muscles  encircle  the  ocular  globes  for  a  consider- 
able distance,  as  if  they  had  folkwed  the  eyes  in  their  forward  rotation,  and 
have  almost  an  extended  appearanco  owing  to  the  exercise  of  coDvergeaee, 
a  function  which  is  an  acf|uisition  of  the  highest  vertebrates  only.  The 
low^er  one  descends  in  the  serii»s  of  vertebrates  the  more  the  eyes  diverge, 
until  finally  they  are  found  to  be  diametrically  placed  on  either  side  of  the 
headj  as  in  certain  fisheSi 

However  high  the  human  race  may  Im*  elevated  above  its  anc^tor% 
convergence  still  constittites  on  effort,  AWndonetl  to  themselves,  tlie  eyes 
diverge*    Th  is  is  a  law  which  admits  of  few  exceptions. 

Convergence  was  evolved,  of  course,  in  the  interest  of  binomdar  vision 
It  is^  moreover,  m  intimately  associate*!  with  acoommodation  that  iiriJet 
normal  circnmslances  an  effort  of  aeconimodation  auffioes  to  provoke 
convergence  movement. 

However,  if  binocular  vision  and  accommodation  are  lacking,  the  ef< 
place  themselves  almost  invariably  in  divergence.  That  is  wliy  au  amhly- 
opic  eye — an  eye  tijat  is  useless — almost  always  deviates  towards  tlie  t^m- 
ple^  and  why  myojies,  who  exeinJse  their  accommodation  much  less  tfma 
emmetropes  or  hyperopes,  furnish  the  large  majority  of  divergent  strabi 
mus. 

In  myopia  of  high  gradcj  divergent  strabismus  is  the  rule*    The  ellip- 
soidal form  which  such  eyes  awsurae,  and  which  is  the  cause  of  their  ame- 
tropia^ of  itself  tends  to  make  tliem  take  the  direction  of  the  orbits^ 
which  they  are  somewhat  closely  loflged. 

Their  movements,  especially  t!iat  of  convergence,  are  hrnderec!,  mof^ 
over,  by  the  peculiar  form  of  the  myopic  eyebalh    They  ai-e  still  furthe* 
limited  in  consequence  of  the  elongation  of  their  muscles ;  for,  as  Fuehs 
has  demonstrated,  only  that  portion  of  the  globe  which  is  posterior  to  th^ 
insertion  of  the  muscles  [>ai*tici pates  in  the  elongation  of  the  eye  wl 
produces  myopia, 

1  See  p.  19. 

*  According  to  Merkel,  forty-two  or  forty-four  degrees  |  Handb.  der  topogr.  Aoaioai** 
I.  p.  237, 

'  Fuchs,  Arcbiv  fur  Ophthalmologiet  ixi.  4,  1&S4,  1, 
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AocordiDg  to  DotiderSj  the  angle  gamma  is  particularly  small  in  myopes. 
It  may  evea  become  nil  or  Degative, — that  is  to  say,  the  line  of  sight  may 
pesa  ouisidt  the  optic  ^xm}  We  have  found,  as  have  also  Dobrowolsky  aud 
Bott^^,  that  the  angle  cpsilon  ODmprist<l  between  the  ]>apilla  and  the  fovea 
centmlb  (witli  its  apex  at  the  second  nodal  point)  is  likewise  smaller  in  * 
myopes,  and  that  often,  in  spite  of  the  iuereased  volume  of  the  eyeball,  the 
distance  between  these  two  points  is  less  than  in  emmetropia.  It  is  evident 
that  the  nearer  the  macula  is  t^j  the  axis  of  the  globe  tlie  gi^iter  must 
be  the  effort  of  convergence  to  direct  the  lines  of  sight  towaixls  the  object 
of  fixation. 

Hence  it  is  seen  tliat  iu  this  form  of  myopia  several  circamstancea 
concur  to  render  convergence  difficult.  This  difficulty  of  convergenee  is 
the  more  troublesome,  aa  myopes  of  high  degree  are  obliged  to  bring  the 
object  very  near  in  order  to  see  distinctly.  They  are  thus  all  tlie  less 
apt  to  converge  as  they  have  mure  need  of  convergence  in  order  to  see 
binocularly. 

Finally,  by  virtue  of  their  static  refraction  sueh  myo)K*3  have  no  need 
of  accommodation  in  order  U>  see  distinctly  even  at  a  very  short  distance. 
The  contraction  of  the  ciliary  nuiscle  which  causes  tlie  enuuetrojjc  Uy  con- 
verge, even  when  one  of  his  eyes  is  excluded,  and  which  in  hyiwropia 
brings  about  exaggeratod  convergenccj  is  lacking  in  a  myo|>e  vrhoso  ame- 
tropia is  of  high  degiw.  The  convergence  rendei-ed  difficult  by  the  foim 
of  the  eyeball  is  not  excited  by  tlie  accommtjdation. 

It  is  evident  that  under  such  circumstances  bincxrular  vision  is  either  not 
develo|)ed  or,  at  best,  is  developed  iu  but  a  rudimentary  way*  Indeed, 
there  is  an  advantage  to  the  individual  in  suppressing  as  completely  as 
pot^ible  the  visual  impression  of  the  eye  which  does  not  fix,  in  order  not 
to  be  troubled  by  the  crossed  diplopia  resulting  from  the  divergence  of  his 
visual  lines. 

A  peraon  affected  with  a  high  degree  of  myopia  brings  the  object  within 
region  of  the  distinct  vision  of  his  better  eye  without  making  an  effort 
of  convergence.  The  other  eye  diverges.  Even  if  the  eyes  were  pandlcl, 
this  parallelism  would  of  itself  represent  a  considerable  rdathe  divergence, 
since  binocuihir  vision  would  often  i^uire  a  convergence  of  ninety  degrees 
or  more.  Biit  for  the  most  part  the  divergence  is  abrnhde.  It  exists  for 
all  distances  and  for  all  directions  of  the  gam 

That  which  hapjiens  inevitably  in  extreme  myopia  very  often  occurs 
also  in  the  case  of  myopes  of  less  degree. 

In  fait,  the  normal  relation  which  exists  between  convergenee  and 
Moommodation  ought  to  undei'gOj  in  the  cas5e  of  a  myope,  a  considerable 
attemtion,  since  he  sees  without  any  elfoit  of  accommodation  at  a  distance 
for  which  he  is  obliged  to  use  a  comparatively  great  amount  of  con vergencoi 
— eg ,  for  his  pundum  remotum. 


^  LunduUf  Rf^fm^tion  and  Accomttiudation,  p«  116* 
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Thus,  a  myoj>e  of  4  mm  clearly  without  ac<?ommoclating  at  one- 
quarter  of  a  metre  (or  twenty -five  centimetres).  But  In  la-der  to  see  simply 
he  must  make  a  convci^nco  effort  of  4tma,  For  nil  distances  situated 
nearer  than  his  pwHc/um  remoium  the  acoommodatiun  is  less  by  four  units 
thaa  is  the  wnvergence. 

If  the  myope  jx>ssesses  aa  amplitude  of  positive  illative  convei^enoe^ 
of  imuj  binocular  and  single  vision  will  l*e  possible.  If  he  does  not  have 
such  latitude  in  his  converging  powerj^ — if,  in  a  general  way,  the  degree  of 
the  myopia  surpasses  that  of  the  amplitude  uf  |>ositive  relative  convergenoe, 
— there  exists  an  inmt0eicnc^  of  coiwerf/aicc^  unless  tlie  accommodutioa 
should  enter  inUy  play  in  an  exaggeratetl  way,  the  effect  of  which  would  be 
to  render  vision  indistinct. 

There  are,  of  course,  myopes  the  degree  of  whose  ametropia  is  slight 
enough,  or  whose  amplitude  of  })ositive  relative  convergence  is  sufficiently 
develo|ieilj  for  binocular  clear  vision  to  be  imssible  at  any  distance  between 
the  pmicium  remotum  and  tlie  punctum  proxlmum  without  the  use  of  cor- 
recting glasses.  But  the  independence  of  convergence  relatively  to  accom- 
modation is  limited,  and  does  not  admit  of  a  very  high  degree  of  ametropia. 
Beyond  5  D.  discoiTl  between  the  two  functions  is  easily  established. 

It  is  true  that  this  hici<  of  harmony  docs  not  by  itself  constitute  di- 
vergent  strabismus.  There  exists  only  a  rdcdim  divergence  of  the  lines  of 
sight  for  all  points  situated  nearer  than  the  puncium  remotum^  or  rather  a 
tendency  to  relative  divergence,  which  is  manifest  only  when  one  eye  is 
occluded  or  when  binocular  vision  is  made  impossible  by  the  use  of  a  ver- 
tical prism  or  some  other  ra^ns. 

In  virtue  of  this  incongruity  between  the  two  functions,  however,  eon- 
vergeuoe  usually  develops  poorly  with  such  j>crsons;  for,  unless  endowetl 
with  a  peculiarly  great  amouut  of  converging  power,  the  individual  may 
find  it  advantageous  to  disregard  the  image  received  by  one  of  hia  eyes  for 
the  sake  of  escaping  diplopia ;  in  a  word,  brnoc^ular  vision  may  not  acquire 
a  preponderant  influence  upon  the  relative  direction  of  the  eyes. 

If  there  he  added  to  this  a  defective  development  or  an  enfeebling  of 
the  motor  muscles,  in  ct>u&equence  of  a  debilitating  illness,  the  individual 
will  only  t4>o  promptly  abandon  the  convergence  which  is  troublesome  to 
him.  Let  one  of  his  eyes,  for  any  rt^ason>  be  inferior  to  the  other,  and  he 
will  no  longer  make  an  effort  of  convergence  whicli  neither  bioocukr  vision 
nor  accommodation  requires  of  him. 

Thus  we  see  that  if  the  typical  ctmvergeut  strabismus — that  of  hyper^ 
opes — is  an  adive^  a  spastic  strabismus,  divergent  strabismus  is  an  essen- 
tially passive  strabismus,  due  to  a  relaxation  or  to  a  lack  of  development  of 
convergence. 

Although  myopia,  for  the  reasons  just  stated,  furnishes  tlie  largest  pro- 
portion of  cases  of  divergent  &quint>  yet  it  is  found  also  in  otlier  states 


'  L&ndult,  EefractioD  and  AccQmmodatian,  pp.  193-218. 
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of  refraction.  We  have  ali-eady  said  that  any  cause  wliich  alx>l!ahes  bin- 
ocular vision  predisposes  to  straljidmns.  Now,  tlie  most  natural  deviatian 
of  the  eyes  is  evidently  divergeucc;  it  almost  always  correspondis  to  their 
pnsitioQ  of  repose,  and  conse<juently  is  aeeumpllshed  without  effort.  It  is 
for  this  reai^on  that  divergent  strabismus  is  the  ride  iu  mses  of  monucular 
amblyopia  or  amaurosis. 

This  iiet  is  tistially  explainid  by  saying  that  the  amblyopic  eye,  not 
being  able  to  colkbcjratc  use  fully  with  its  congener,  becomes  disintercst43d, 
so  to  speak,  in  visiou,  follows  itB  own  course,  and  deviates  outward.  This 
ejiplaimtioD  seems  to  correspond  with  what  happens  daily,  when  we  see 
divergent  strabismus  cstablishtKi,  often  m  the  course  of  a  few  montlis,  in  an 
eye  which  has  suddenly  l>ecome  bliud.  However,  this  h  not  the  proper 
way  in  which  to  consider  tliis  phenomenon.  To  be  correct,  we  should  say^ 
bmoenlar  vision  iK^ing  abolished,  the  eyes  no  longer  make  the  cfiHirt  of 
cDO^^ergenee,  which  eflort  is  useless  and  troubk^oiae  to  them ;  they  abandon 
themselves  to  a  relative  divergence,  whivh  gradually  becomes  absolute. 
Only,  ad  one  of  the  eyes  is  always  directed  towards  the  object  to  be  fixed, 
tlie  deviation  manifists  itself  exclusively  in  the  amblyopic  eye.  But 


Fields  of  Uimiitm  of  two  fltron^Ir  sayopfc  ejea  iL^tef!  with  dfverf  ent  BtmbUinm 


diveT]gent  strabismus  is  a  binoettlar  strabismus  just  as  is  convci^nt  stra- 
bismus.^ 

In  the  same  way  as  the  examination  of  the  field  of  fixation  denotes  in 
eonvei^nt  stmbismns  of  long  standing  a  limitation  of  the  temiwral  excur- 
sions in  both  eves.  80  the  excursions  towards  the  nasal  side  are  alwavs  found 
limited  in  both  eyes^  althougli  only  one,  and  always  the  same  one,  is  the 
victim  of  dher^etii  gtmbimins. 

Tills  defect  in  motility  is  in  \mth  rases,  in  the  majority  of  instances, 
not  the  cause  but  the  consequence  of  strabismus.  In  divergent  strabismus 
It  is  due  to  a  lack  of  use  of  the  adductor  muscles,  for  which  convergence 


1  LandoU,  Arebifet  d'Opbtalmatogle,  1807,  p.  66. 
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constitutes  an  exei-cise  much  more  powerful  than  do  the  associated  later 
mavementa. 

Whenever  we  have  had  to  spcmk  of  the  relations  bd^veen  accommodaiion 
and  mnverf/ence^  we  have  taken  care  to  remark  that  these  relations  have 
nothing  ahsohite  about  them,  and  that  consequently  one  cannot  admit  a 
single  centre  of  Innervation  as  ruling  ihem  simultaneously.  This  con- 
elusion  is  proved  by  the  ela^iral  experiments  of  Donders,  as  well  as  by  our 
own,  on  the  relative  amplitudes  of  accommodation  and  of  convergence ;  ex- 
periments which  have  demonstrated  to  what  degree  the  two  functions  may 
be  exercise*!  independently  of  each  other. 

This  independence,  moreover,  is  shown  by  the  fact  that  the  amplitude  of 
accommodation  gradually  diminishei*  as  age  advances  until  it  becomes  nil^ 
while  mnvergeuce  remains  almost  invariable  during  the  whole  life,  Henee 
the  relations  between  the  two  functions  must  beeonytautly  modified  ;  other- 
wise binocular  and  distinct  vision  w^ould  not  be  |K)Ssible  even  for  cmme* 
tropic  eyes.  The  individual  must  learn  how  to  assoeiat<>  the  same  degree 
of  convergence  with  a  greater  and  gi'eater  degree  of  accomnitxlation. 

That,  however,  which  is  ppodiimi  in  one  direction,  ibr  the  sake  of 
binocular  vision,  can  quite  as  well  be  produced  in  the  opposite  direction, 
for  the  sake  of  the  individual's  cwnfurt,  when  binticular  vision  is  lacking. 
As  long  as  the  emmeti^oiie  fuses  well  the  visual  impressions  of  his  two  eyes, 
accommodation  causes  him  to  converge  so  correctly  that  he  dii^ls  even 
the  eye  that  has  been  excluded  from  vision  towards  tlie  object  fixed  by  the 
other. 

But  if  he  loses  the  sight  of  one  of  hb  eyes,  he  learns  equally  well  to 
abandon  the  effort  of  convergenoe  which  is  henceforth  useless,  altliough 
accommodating  correctly.  And  if  he  notices  that  this  insufficient  con- 
vergence no  longer  brings  about,  as  it  formerly  did,  the  visual  trouble 
resulting  from  the  diplopia,  nothing  is  more  natural  than  that  the  con- 
vergence should  be  almost  entirely  abolisheii 

^Vhat  is  prcKluce<l  in  the  ease  of  tlie  emmetrope  may  equally  well 
hapj^n  to  the  hyperope,  although  tlH>se  among  them  who  renounce  binocu- 
lar vision  do  so  more  often  by  augmenting  convergence  in  order  to  facilitate 
accommodation.  However,  wc  have  said  l>efore  that  this  stratagem  could 
not  succeed  with  all  hyperopcs.  Indeed,  not  all  of  them  are  condemned 
to  convergent  strabisjUHis,  Some  of  them,  deprivtHi  of  binocular  vision, 
squint  outward  and  furnish  a  certain  contingent  (five  jkt  cent,,  accoitling  to 
4ScJiwcigger)  of  divergent  strabismus. 

Just  as  in  the  case  of  convergent  strabismus, /ocnl  eiVcwm^fancc^  have 
been  invoked  as  capable  of  favoring  the  pnxluction  of  divergent  strabis- 
mus. These  have  been  8UpiK)sed  to  be  fmud  in  k  rkiotis  imetiionj  a  dc- 
fecHm  dcvelopfjient^  an  {nmifficknt  power  of  ik^  addudor  muscks^  or,  agiiin, 
in  the  diverf^ence  or  in  the  excessive  sepamtton  of  the  orbtts^  Smallntss  of  the 
angle  gamma  has  likewise  been  brought  forward  to  explain  the  genesis  of 
divergent  strabismus  amortg  non-myopes.   According  to  Stilling  and  othera, 
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.Wtain  ey^  ought  to  W  predisposed  to  divergent  strabismic  by  their 
pmiiion  of  equUibrium^  which,  iu  these  cases,  is  divergence.  Another 
theory  holds  that  it  is  a  primary  Imm  of  the  centres  controlling  the 
Fjmraetrieal  movements  of  the  eyes  which  is  the  cause  of  this  form  of 
strabismus. 

We  have  already  mentioned  these  %*arious  attempts  to  explain  the  anom- 
alies of  the  relative  direction  of  tlie  eyes  when  discussing  the  etiology  of 
C5onver|rent  Btrabisnius,  We  shall  not  further  review  the  matter  here,  except 
to  rep*^t  that,  although  strabismui?  usually  permits  of  a  more  satisfactory 
exjilaimtion,  it  is  well  to  take  all  these  circumstance  into  coneideratiotu 

Divergent  strabismus  is  often  at  first  relative^ — that  is  to  say,  it  mani- 
fests itself  only  under  certain  circumstances.  While  looking  at  a  great 
distance,  for  instance,  the  eyes  nmy  be  normally  directed  towards  the  object 
of  fixation^  especially  when  they  are  furnished  with  correcting  glasses. 
Even  if  the  object  lie  brought  neaiTr,  they  stilt  follow  it  jierfectly  up  to  a 
certain  point ;  but  the  attentive  observer  notices  then  that  convergence  seems 
no  longer  to  increise  proportionately  w  ith  tiie  apprt^aeb  of  the  object. 

Only  one  eye  fixes  k ;  the  visual  line  of  the  other  eye  jmsses  farther 
and  farther  from  the  object.  Then  comes  a  moment  when  this  latter  eye 
eeems  to  hesitate  m  to  whether  it  ought  to  converge  or  not ;  it  still  makes 
a  few  sjiasmodic  efforts,  then  abandons  the  contest  and  deviatt^s  outwaitl. 
This  phenomenon  is,  on  the  whole,  analogous  to  that  which  we  rain  prove 
at  any  time  on  ourselves  when  the  fixation-object  approaches  t[\Q  pund,xm 
prorimum  of  convergence.  The  only  difFeren^.'C  is  that  in  jiathological 
cases  tbcse  phenomena  api>ear  sooner,  because  the  pmictum  pvoximum  of 
convergence  is  farther  away,  the  convergence  feebler. 

It  is  noticeable  also  in  such  cases  that,  even  when  both  eyes  are  directed 
towar%U  the  object  of  fixation,  they  diverge  as  scx>n  as  binocular  vision  is 
made  im]>o9sibIc,  w  hether  by  covering  either  of  the  eyes  or  by  the  use  of  a 
vertical  prism.  This  Ijcgioning  of  divergent  strabismus  is  scmietimcB  ac- 
companied by  asthenopia,  just  as  is  insufficiency  of  convergence.  It  is,  in 
faet,  the  same  thing*  The  patients  complain  of  headache,  of  %wtigo,  of 
all  sorts  of  visual  disturbances  which  torment  them  during  near  work* 
Tbeee  phenomena  are  due  to  the  exaggerated  effort  necessary  for  eonver- 
getKse,  and  also  to  the  di[ilopia  which  manifests  itself  whenever  convergence 
can  no  longer  be  maintaiucci  It  is  tnie  that  the  imtients  rarely  complain 
of  dombk  vision;  they  complain  of  seeing  confimfUif  ;  letters  set»m  to  run 
into  each  other,  lines  move^  become  confounded  with  each  other j  etc.  But 
when  we  analyze  their  sensations  we  recognize  that  they  are  very  often  due 
to  the  reduplication  of  the  letters  looketl  at 

Tbis  initial  stage  of  divergent  strahismus  may  endure  for  a  variable 
period, — montlis  or  years*  Wiien  there  is  myopia  of  somewhat  high  degree, 
the  relative  strabismus  only  too  promptly  becomes  absolute,  especially  if 
one  of  the  eyes  be  weaker  than  the  other*  It  is  established  especially  early 
io  cases  of  amblyopia  of  one  eye,  whether  or  not  the  other  be  myopic. 
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However^  one  must  guard  against  considering  every  divei^encno  that  h 
met  with  in  ati  amblyopic  eye  as  coneoniitaot  strabismus.  Just  as  eonver- 
gefit  strabismtis  may  be  due  to  paresis  of  one  or  both  of  the  abductors,  so 
divergent  strabismus  niay  have  the  paresis  of  an  iDternus  for  its  cause.  The 
latter  is  evidently  niueh  rarer  than  the  fornier,  iiiasmtich  as  the  inteiual 
rectus,  belonging  to  a  muscular  group  which  is  innervated  by  the  third 
pair,  is  only  very  exceptionally  alone  the  victim  of  paresis.  Such  cases  do 
present  themselves,  however,  and  the  rarer  they  are  the  more  im^iortaDt  it 
18  to  give  them  attention,  so  as  to  know  how  to  mx)gnize  them. 

The  differential  diagnosis  between  eoneoniitant  and  paralytic  divergent 
strabismus  might  seem  to  be  very  simple.  It  is  so  in  typical  cases,  where 
a  well-defined  diplopia  increasing  in  one  direction  and  diminiBhing  in  the 
Cither  leaves  no  doubt  as  to  the  paralysis  of  an  ocular  muscle,  while  the 
absence  of  diplopia,  the  equality  of  the  conjugate  movements  of  the  two 
eyes,  the  gmdnal  development  of  the  deviationj  etc  ,  characterize  concomi- 
tant strabismus.  But  there  ejcist  cases  in  which  the  absence  of  binocular 
vision,  because  of  tlie  amblyopia  of  one  eye,  excludes  diplopia, — that  is  to 
say,  the  most  striking  symptom  of  paralytic  strabismus.  In  such  a  case 
we  have  recourse  to  measnrement  of  the  excursions  of  the  eyes.  If  there 
be  paralysis,  limitation  of  the  field  of  fixation  will  soon  teach  us  not  only 
the  nature  of  the  strabismus,  but  also  which  muscle  is  implicated. 

But  when  the  strabismus  is  not  very  pmnounced,  the  limitation  of  the 
field  of  fixation  is  often  not  sufficiently  chai-acterlstic  to  establish  the  differ- 
ential diagnosis, 

I  remember  b  cju?g  of  divergent  Btrnhismua  of  thit  kind  which  was  all  the  more  pu^ 
Eliag  becHUie  it  occurred  iq  a  girl  siitteri  years  old that  U  to  ?ay,  at  an  age  whtn 
muicular  pareeea  are  nilher  rare*  One  of  her  eyea  was  myopic  and  fttnblyapic^  the  other 
emiaetropic  and  endowed  with  good  visual  acuity.  The  divergence  of  the  defective  eye 
seemed  quite  natural,  according  to  the  etiology  of  thia  kind  of  Etrabismus  which  we  have 
Just  given. 

One  thing,  however,  which  was  striking  about  this  caae  was  a  power  of  convergence 
extrnordinarsly  well  dcYeloped  relatively  to  the  degree  of  strabimua.  When  the  patient'a 
attention  waa  attracted  energetically  to  a  near  object»  she  succeeded  in  converging  in  ft 
truly  astonishing  way.  Since  binocular  vifiion  waa  lacking,  it  was  impossible  to  tac&t^ 
tain  whether  or  not  the  convergence  was  correct. 

1  then  covered  the  good  eye  and  made  the  pati'^nt  fix  a  candle-flame  with  only  the 
squinting  eye.  What  was  at  first  very  etrange  was  that  the  patient,  instead  of  directing 
the  eye  promptly  towards  the  object,  left  the  eye  in  the  divergent  position  and  declared 
that  she  Faw  nothing.  However,  on  stimulating  her  viiual  energy,  I  succeeded  in 
making  her  direct  the  diseased  eye  towards  the  object ;  but,  on  asking  her  at  what  point 
she  saw  the  object^  she  showed  us  by  Attending  hep  band,  not  in  front  of  her,  but  in  the 
direction  opposite  to  ber  strabiamua.  Hence  there  was  /nUc  projeeUon.  This  false  pro- 
jection is,  ai  I  have  above  explained,  due  to  a  disproportion  between  the  inoervatvon 
brought  into  action  and  the  eflect  of  the  muscular  contraction.  It  establishes  a  paresis  of 
the  muscle,  which,  to  effect  a  given  rotation  of  the  eye,  requires  a  larger  amount  of  inner- 
vation than  in  the  norma)  state. 

This  defect  in  orientation,  this  erroneous  localisation  of  objects  flied  by  the  imperfect 
eye,  was  a  gam  manifest  when  I  induced  the  patient  to  try  to  touch  rapidly  a  pencil-point 
placed  before  her. 
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Thus,  when  from  tUe  form  of  the  diplopia  and  from  the  examination 
of  the  movements  of  the  eyes  we  learn  little  or  nothing  as  to  the  nature 
of  the  strabismus,  then  the  projection — the  muscular  sense — may  furnish 
Dfi  with  decisive  indication!^  with  which  to  establish  the  diiferential  diagnosis 
between  ooucomitant  and  paralytic  Btrabtsmiis. 

When  the  deviating  eye  is  amaurotic,  or  when  it  has  acquired  the  habit  of 
fixing  with  an  eccentric  jiart  of  its  retina,  this  symptom  m  evidently  lacking; 
but  the  sttrabismus  is  generally  very  marked  in  such  a  ease,  and  when  one  ex- 
Emines  the  field  of  fixation,  w^hich  ig  possible^  even  for  an  amblyopic  eye,  by 
means  of  theeomeal  reflex,  one  almost  always  finds  a  limitation  in  both  eyes 
io  concomitant  strabismus*  while  the  excursion  of  the  deviating  eye  is  much 
more  limited  in  paralysis* 

INSUFPiaENCY  OF  OOKVERGENCE. 

In  the  beginning  of  this  chapter  we  considered  the  movements  that  the 
two  eyes  are  accustomed  to  execute  together  for  tlie  retjuirement  of  binocu- 
lar visioii.  Whatever  may  be  the  origin  of  the  nerves 
controlling  these  movements,  whatever  may  be  the  muscles 
wbiob  fmrtieipate  in  them,  cllnicml  study  has  shown  that 
the  flssoeiatecl  movements  may  be  altcretl  as  such.  Let  us 
recall  merely  the  paralyses  of  the  a*^sociated  lateral  move- 
ments and  thaso  of  the  raising  and  lowering  of  the  eyes. 
The  same  thing  is  producetl  much  more  frequently  still 
for  the  atlduction  of  the  eyes, — e.^*^  for  convergence. 

Although  von  Ginefe,  A,  Graefe,  Horner,  and  others 
had  already  known  anil  jwintctl  out  a  form  of  asthenopia 
due  to  the  impossibility  of  converging  sufficiently,  it  wtvs 
KrencbeF  who  in  1873  clearly  established  that  conm^t*- 
^nc€  must  be  considered  a  function  by  itself^  a  func- 
tion which  may  be  altered  even  without  lesion  of  the 
maaicled  which  produce  it^  the  excursions  of  each  of  the 
eyes  being  otherwise  perfectly  intact. 

Stevens,  Pariuaud,  Moebius,  tie  Watte villej  Gowers, 
G.  Steward^  my  students,  Huebscher  and  Borelj  and 
myself  have  given  many  and  varit'd  observations  in  sup- 
port of  the  t^orrectness  of  tliis  method  of  regarding  it, 
eo  that  htisuffieieiw^  of  convergence  now  api>eara  as  a  well* 
defined  morEiid  entity. 

In  order  to  recognize  and  to  treat  the  alterations  of 
the  power  of  convergence  we  shall  have  to  study  this  function  more  closely, 
I  have  designated  by  the  term  conm-f fence ^  the  faculty  of  directing  the 
two  eyes  towards  the  object  of  fixation,  w^hether  this  object  be  situated  at  a 

*  KrenchelT  UeW  die  kmnkhflft  herahgcsvUe  Fualonsbreite  als  Ur^achc  dea  Schie- 
IcM,  AjTch.  t  Ophth-,  3tJ3t.  I,  8.  142,  1873. 

*  liKadolt,  iBsufficienz  dea  Con vergi?nz verm tjtreni*,  Heidelberg  meeting,  1886,  and 
'on  And  Accomm^xiaticmj  translated  by  Culver^  Edinbuiigb,  1686. 
Y0U  IV  —9 
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finite  distance^  at  iufinity,  or  even  beyond  infinity, — that  is  to  say,  whethef' 
its  fixation  reqiiirtis  actual  convergence,  jwiniUeHsin,  or  divergence. 

The  most  natiiml  inetljotl  of  measuring  eonvergence  is  by  means  of  an 
object  of  fixation  placed  in  the  median  line  {MM%  Fig.  47).  In  tbiB  way 
the  anffk  of  convergence  is  always  tlie  same  for  each  eye.  This  angle  evi- 
dently gives  the  measure  for  the  convei^ence  effort  pnt  fortli  by  each  eye. 

In  distant  vision,  the  two  eyes  (0  and  0')  having  a  parallel  directlonj  this 
angle  is  nil.  It  increases  in  proportion  as  the  object  fixed  is  bronght  nearer- 
It  may  be  said,  then,  that  the  angle  of  convergence  is  in  invet'Be  proportioa 
to  the  distance  between  either  eye  and  the  fixed  object  in  the  median  line  J 

If  the  object  be  at  Cat  the  distance  OC—  C,  the  angle  of  convergenoe 

JOC  can  be  expressed  by  c  =  -^. 

If  we  measure  this  distance  C  by  the  aid  of  the  metre,  we  obtain  for  the 
convergence  required  in  binocular  fixation  an  expressiou  identical  with  that 
for  the  refraction  necessary  for  distinct  vision  of  the  same  objcet. 

Thus,  supjKJsing  an  object  to  be  situated  at  a  distance  of  one  metre 

from  each  eye^  there  must  Ix*  for  both  eyes  j~  —  1  dioptry  of  jKjsitive  re- 
fraction and  ^—1  unit  of  positive  convergence. 

This  unit  is  mlled,  after  Nagelj  to  whom  we  are  indebted  for  this  prin- 
ciple of  measurement,  the  mdre-angk/ 

'  In  reality  this  ratio  ii  not  the  an^lr  nf  coavei^ence^  but  its  fiine.  For  uur  purpose, 
bowever,  we  may  convenit^ntly  sulwtjtut*  om  for  the  other, 

'  This  expr^aatoTi  h  !ifialt>gous  with  metre Jejt»,  whit-ii  Nagel  has  proposed  for  the  di- 
optry. The  dhmotute  Vttlue  of  the  Hietrc-angle  dej>end^  u|>oii  the  diijtance  (haae-Une)  which 
ftupitmte^  the  centres  of  rotution  of  the  eyebaUa  from  each  other*  For  histBJice,  if  this 
hflse-line  is  58  millhnetrus  in  len^Hh,  the  rnotre-angte  U  ^  P  39'  a9" ;  any  1''  40^,  or  100 ^ 
For  a  biiee-line  of  64  millimetres  the  nlLtrt^-angle  m  =  1°  50'  ;  my  IWf  and  so  on.  (Nagel, 
in  Qra^fe-Saemifich  Huiidbucli,  vi.  p.  478.) 

The  following  tjihle  gWm  the  e^juivaleuU  botwceit  decrees  and  metre-angles  (iLA.) 
for  the  turo  values  of  the  haiie-tine. 
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If  theobj<?et  is  pla<}ed  at  one-tbird  of  a  metr^  from  each  eve,  — ^  =  3  D, 

lm/3 

ami  3ina  are  required^  aiid  m  on. 

The  amfJitmle  of  convergent'^  is  obviously  oontained  between  the  nmxi- 
miini  and  the  minimum  of  the  convergence  which  an  individual  is  capable 
of  exerting. 

The  mii^nmm  of  convergence  is  inversely  as  the  distance  of  the  nearest 
nty  pundum  promnum  of  vonvergenc^^  wliieh  cau  be  fixed  binornlarly* 
If  P  be  the  distance  which  separates  this  jxjint  from  mch  eye,  the  niaximura 

of  convergence  is  =  p.    In  mc^uriug  the  distance  P  by  means  of  the 

metre,  we  can  replace  this  fraction  by  the  value  of  p  metre-angles* 

The  mimmum  of  mnmyetu^,^  upon  the  same  principle,  is  inversely  pro* 
portional  to  the  distance  which  scpamtes  each  eye  from  the  farthest  jjoint 
wbich  can  be  fixetl  binLX^Ldarly*    If  E  be  the  distance  of  this  puncium 

refnolum  of  convergene^^  the  minimum  of  convergence  will  be  ^  =  r  ma. 

If  this  latter  point  be  situated  at  a  finite  distance,  the  minimum  of  eonver- 
genoe  mposUwe^  and  can  be  determined  in  the  same  manner  as  the  maximum, 
$B  I  shall  bereafbr  explain.  But  this  happens  only  in  pathological  cases. 
Under  normal  conditions  the  lines  of  hxation  can  be  directed  at  least  paral- 
lel with  each  other.    The  minimnni  of  a>nvergence  in  such  a  case  is  equal 

to  zero,  l>ecause  the  prnwium  reinoftm  is  situated  at  infinity  and  r  =  A.  0. 

Most  normal  eyes,  however,  can  diverge  more  or  less.  The  minimum 
of  convergence  is  then  7m/(dive.  It  is  always  inverfiely  proportional  to  the 
distance  of  the  pmidum  remohtm^  only,  as  the  lines  of  fixatiiju  diverge,  this 
point  is  situated  not  in  front  of  the  head,  but  behind  it  ( — R,  Fig,  47), 
where  the  lines  of  fixation,  prolonged  backward,  meet 

The  ampliimleof  convergence  (a)  is  represented  by  the  difference  between 
the  maximum  and  the  minimum  of  this  function ; 

a  =  p  r. 

In  normal  cases  I  have  found  that,  on  the  average,  the  minimum  of 
convergence  is  about  — Ima^  the  maximum  9.5iHa,  and  the  amplitude  of 
convergence,  therefore,  10,5myi, 

When  the  minimum  of  convergence  is  n^gative^  its  aninurit  is  measnred 
by  the  strongest  abducting  prism  which  can  be  overcome  in  distant  vision. 
\Vq  have,  however,  to  bear  in  mind  that,  althoiiirh  the  prism  be  placctl  be- 
fore one  eye  only,  it  acts,  notwithstanding,  upon  both.  Hence  the  value  of 
the  prism  has  to  be  divided  by  2,  in  order  to  obtain  its  deviating  action  for 
each  eye. 

If  the  pmn\  in  numbered — U  desirable— according  the  angle  of  the  dii^fieotion  of 
light  which  it  produces,  it  suffice  (for  chUdren  whose  l>a^*e-Uiie  iN^uaU  58  millimelrea  and 
1  metre-angle  ^  100')  to  multiply  this  Tiutji1>er  by  3  and  Iq  divM«  the  product  by  10,  in 
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order  to  obtiiin  the  corresponding  number  of  metre- angles.  Thua^  ii  prism  of  five  degrees 
will  correspond  to  ^  1.5m<a. 

For  adults,  in  wham  case,  because  of  the  ^eater  separation  of  the  eyei  (64  luillimetreB), 
the  absolute  value  of  the  metre-angle  is  greater  (l  lCK),  the  formula  becomes  ~,  if  we  desig- 
nate by  i»  the  number  of  degrei*^  to  be  converted  into  metre-angleB,    Five  degrees  corre- 

5  K  a 

ipond,  in  thb  caie,  to  ■  ||-  —  l,3?nfl.* 

In  the  normal  cimdition  positive  eonvergenoe  ought  to  amount  to  at 
kmi  Qma;  in  other  words,  the  eyes  ought  to  be  able  to  fix  easily  an  object 

P  (Fig,  47)  situated  at  a  distance  of  ^  —  11  centimetres  from  them. 

u 

On  the  other  hand,  they  can  diverge  about  one  metre-angle, — that  ia 
to  say^  to  such  an  extent  that  their  lines  of  sight  meet  at  — E  (Fig,  47), 
one  metre  beJiin<l  the  bead. 

Fia,  48, 

ABCDEFGHIK 
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We  <*an  represent  the  am|ilitude  of  convergence  graphically,  as  m 
shown  by  Fig,  48.    In  this  diagram  the  range  of  convergence  is  represented 

*  If  the  prlum  be  numlierM  atfording  to  the  im^thrKl  formt^rly  usedj — that  is  to  say, 
acH-uriling  to  its  apc*3t-iingle, — have  to  divide  the  numWr  of  the  prSgm  hy  7  to  oh* 
tain  for  t'ach  eye,  in  mctre-Bnglea,  the  mtatJon  required  to  overcome  it.  The  di^ttmce  be- 
tween Ihe  two  eycB,  in  this  c^iee,  h  admitted  ttJ  be  between  66  and  64  miUimetreg.  A  prism 

of  K«.  14  In'Ui  horizontally  before  one  eje  pe<^ujpes  from  eae/i  eye  a  rotation  of  ^  =2ma 

mtdnt^ikin  If  th«  apex  ^f  the  prism  is  turned  inward,  aMuetion  If  the  priBm-apex  U  turned 
outward.    A  pemm  who^  during  dbtant  vision,  fan  overcome  an  abducting  prism  of  old 

|fo.    hai  a  divcrgfinc«  pow*»r^r  — -5  ~.7lt/wL 
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bj  V(*rtteal  liui^s.  The  full  horizontal  Ime  indk-ates  zero  ma, — that  h  to 
say  J  it  cx>rn?spondfl  to  pamllelism  of  the  lines  of  sight. 

The  part  above  the  horizontal  represents  net/aiive  canvergenee  (or  diver- 
geme)^  the  part  beiow  the  horizontal  represents  jpo^fii*><?  comergenee. 

The  figures  and  dotted  linc^  indieate  metre-angles.  Hence  the  Ime  A 
represents  the  normal  oondition  of  the  amplitude  of  convergence,  the  posi- 
tive part  p  =  9  ;  r  =  — Ivm. 

It  might  appear  that  nature^  which  in  the  distribution  of  our  functions 
is  generally  sti  parsimonious^  had  been  almost  prodigal  in  endowing  us  with 
nearly  10?7ia  of  eonvergencej — that  is  ti^  say,  in  jtermittiiig  ns  t<J  convei^ 
for  a  distance  at  wliich  we  never  work.  No  such  pnxligality  hag  been 
showoj  however*  In  this  case^as  in  the  others,  we  have  received  only  what 
is  strictly  necessary:  the  punchtm  proximum  represents,  indeed,  the  niaxi- 
mum  of  convergence  of  which  an  individual  is  capable*  Now,  in  order  to 
continue  any  muscular  effort  for  a  longtime,  it  is  essential  that  this  effort  do 
not  require  from  the  outset  all  the  foire  that  is  at  its  dis^wsah 

No  eye  maintains  for  more  tlian  an  instant  vision  at  the  distance  of  its 
nearest  jwint  of  aecommotUtion,  for  the  very  reason  that  vision  at  that 
distance  requires  the  maximum  contraction  of  its  ciliary  muscle.  In  the 
same  way,  nolmdy  can  maintain  oijnvergence  at  its  maximum  without 
crowed  diplopia  immediately  show  ing  him  that  his  power  of  adduction  is 
exhausted.  The  mere  mention  of  these  facts  suffices  to  prove  that  the 
IK'Jsition  of  the  jmmium  proxlmum  of  convergence  does  not  correspond  to 
the  distance  at  which  the  individual  can  work,  nor  the  maximum  of  con* 
vcrgence  the  jwwer  which  would  Ik^  at  his  absolute  disposal  during  the 
eoutinuance  of  his  occujmtion.  Of  tliis  foi*ee  he  can  make  use  of  only  a 
rr/«iitse  quuntity,  while  he  must  have  a  certain  amount  in  resej^t^  to  replace 
the  force  expended. 

It  is  of  primary  importance  to  be  acrpiaintcd  with  the  relations  between 
the  quantity  at  dis]>05al  and  the  totality  of  this  functii>n,  t4>  know,  there  l>eing 
given,  on  the  one  hand,  the  distance  at  which  a  person  wishes  to  w*ork,  and, 
on  the  other,  his  power  of  convergence,  whether  or  not  the  latter  is  sufficient. 

We  have  tried  to  determine  this  tjnotn  of  convergene*'^^  and  our  experi- 
tnentB  seem  to  demonstrate  that  this  reserve  amount  ought  to  be  about  twice 
aa  great  as  the  convergence  required  by  the  w*ork,^ 


'  LiiridoU,  Areh*  d'Ophihiiliiiolt>^ie»  March,  1886^  lti^^ufllci(?ney  of  the  Power  of  0"n- 
vifiTei^ncts  The  Ophthalmic  Bevlew,  v.^  1&80;  Bench  t  dtT  OphlhRlmologiscben  Gesell- 
I4^haa,  Beidelherg,  ISSfi, 

'  ll  U  mt<?n?^liiig  to  note  the  difTepenoc  which  hi  this  n?gard,  hHwctn  conTer- 

Ifeitee  »nd  acccJtnjmKirtlion,  We  hjive  found ^  indf*(»d,  Ihiit  oiiP-lhird  of  the  amplitude  of 
iccommnxlation  pufll<.'»^^  fnr  i\u*  res*.'rv©^  while  twci-thirdri  of  the  ampliUide  are  neeesaary  for 
tli«  rewvo  pnH  of  oorvvergence. 

Il  ii  murethnn  0i^«en  years  mnve  we  undt'rtwk  our  inTegtlgatious  conc^mm^  the 
re*er¥e  aiiiounL*  «>f  eunvorgenee  and  accnmun«liitlon.  Their  results  S4?em  mutually  con- 
flrmaloiy.  It  musl  nut  he  foi^otteij,  howeverj  thut  concluiiions  from  ex  peri  men  til  with 
muscles  i^'nerallvj  and  with  the  cjcular  jixu*<;lof  particularly,  may  be  somewhat  uncertaiti. 
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25 ceiiti metres,  or  -  '^y — that  m  to  savj  with  4m«, — 3  X  4  =  12771a  of  pcsitiv 


Thus,  in  order  to  work  at  the  usual  digtauoe  of       that  is  to  say,  with 

3ma  of  convei^euce,  2  X  3  =  6ma  should  remain  in  reserve.  In  othef 
words,  the  individual  should  i>ossess  at  least  3  H-  6  =  %ma  altogetbr* 
Hence  we  have  here  just  the  9mci  that  we  fouud  at  the  outset.  Tht»f 
thus  represent  the  aiiiouot  which  is  strictly  necessary  for  usual  work. 

It  is  trrje  that  in  this  case,  as  in  others,  there  are  pe*>plc  who  are  muti 
more  fortunate,  privileged  ones  who  have  at  their  disposal  a  much  greater 
convergence  capital  (and  who  do  not  even  always  use  it).  But  along  with 
them,  there  are  also  the  unfortiuiate  whose  eonvergenee  is  not  suffici<*n£ 
even  to  accomplish  the  daily  work, — indeed,  does  not  even  allow  them  to 
use  their  eyes  in  auy  way  without  fatigue. 

We  designate  this  condition  as  mmfficleney  of  cmvergmoe. 
It  is  easy  to  see  that,  in  spite  of  the  normal  amplitude,  convei^nce  ma 
be  insufficient  for  exceptionally  near  work*    Tims,  in  order  to  work 
Im 
'4 

convergence  are  requisite.  He  M'ho  jwssesses  only  9ma  will  evidently  I 
incapable  of  doing  tiiis  work  binocnlarlyj  and  will  feel  the  phenomena  i 
fatigue  which  characterize  insufficiency  of  convergence.  But  in  such  a 
the  insufficiency  is  only  relative ;  it  is  not  the  sym|>tom  of  a  morbid  m 
dition^  although  claiming  at  least  the  optical  aids  that  we  use  at  times 
remedy  pathological  insufficiency. 

Insufficiency  of  convergence  properly  so  called  is  characterized  by 
diminution  of  the  positive  part  of  the  amplitude  of  convergence.  T 
^ndum  proximum  is  farther  away,  and  convergence  for  greater  or  less  di 
tanoes  is  difficult  and  givea  rise  to  those  symptoms  of  asthenopia  which 
encountered  in  the  early  stages  of  divergent  strabismuSj — vise.,  fatigue 
the  eyeSj  crossed  diplopia^  pains  in  the  head  having  their  seat  especially 
the  forehead,  vertigo,  and  general  viakiise. 

When  one  examines,  as  is  indi^?pen sable,  not  only  the  positive  but  al 
the  negative  part  of  the  amplitude  of  convergence,  it  is  fouud  that  th* 
function  may  be  altered  in  various  ways,  and  differently  at  its  two  e 
tremities* 

Thus,  aa  the  line  £  of  our  diagram  (Fig,  48)  shows^  the  total  amplltud 
may  have  a  normal  value  of  lOma^  and  yet  there  may  exist  an  insutfieiency  . 
of  convei^ence,  the  maximum  of  convergence  being  only  7fna,    The  tw<|fl 
metre-angles  which  are  wanting  in  the  jx>sitive  part  are,  so  to  speak,  car-^ 
ried  over  to  the  negative ;  divergence  is  inci'eased  by  tiic  same  amount  that 
convergence,  projierly  so  called,  is  diminishoiL    The  entire  ampiitude  has 
passed  over  towards  the  negative  side. 

In  other  cases  (C,  Fig*  48)  the  diminution  of  convergence  is  mo 
marked  than  is  the  increase  in  divergent. 

Sometimes  the  latter  is  normal  (i>),  and  the  former  alone  is  altered- — 
i?,  the  opposite  is  the  ease. 


At  timers,  alsoj  convergence  and  divergence  ai-e  both  n^tricted  {F^  (7,  K), 

It  may  even  hapjx*n,  as  in  /,  that  the  whole  amplitude  of  convergence  if* 
nej^tive.  The  indivicUial  can  no  longer  converge,  he  cannot  even  give  hia 
liatis  of  sight  a  parallel  direction.  He  is  subject  to  divergent  strabistnufi. 
By  bringing  into  action  hi»  entire  addnctivc  jx^wcr,  he  succeeds,  at  the  very 
utmost^  in  Dot  letting  his  eyes  diverge  more  than  half  a  metre-angle.  On 
the  other  hand,  he  can  increase  his  divergence  even  to  3ma.  Hence  be 
pofiSESses  a  certain  amplitude  of  convergence:  it  amounts  to  2,5m(t;  but  its 
whole  extent  is  negative*  This  *^conveigence"  is  therefore  only  a  les>8  or 
greater  divergence. 

Insufficiency  of  convergence  has  very  different  cames.  It  may^  in  the 
first  place,  be  the  consequence  of  a  material  lesion  of  the  brain  or  of  the 
gpinal  conl.  Tims  Parinaud  *  has  found  it  in  a  ciisc  of  nmpimm  having  its 
«at  at  the  outer  edge  of  the  right  eerebnil  jKjduncle  and  extending  to  the 
cerebellar  ]>ednncle,  to  the  fonrth  ventricle  anil  to  the  aqueduct  of  Sylvini^, 
where  it  aflecteil  the  nucleus  of  origin  of  the  third  pair.  The  same  author 
reports,  in  the  same  place,  a  case  of  tTmikir  mlermls  in  which,  as  he  says, 
*^kmommaenl  de  convergence  se  faimit  IrH  incofupl^temenl  deld  deSOcfn.j 
la  vmon  oisociie  n^eari^e  plm,  eUe  dh^eloppe  du  slrabimm^  d  ton  constate 
iom  leg  signes  d^une  imu^ance  prrmoncSe  dea  droits  inietme^y  en  couvrard 
alienmiivemtni  diaque  mV*^ 

In  I885j^  along  with  Dr,  Hnebscher,  then  iny  chef  de  dinique^  I 
obeerved  a  caise  of  tabes  dorsaiw  in  which  ctmvergcnce  was  considerably 
limited.  This  case  is  reported  with  others  in  a  monograph  on  paralysis  of 
convergent^  published  by  another  of  our  stndents,  Dr,  Borel/  in  the  Archweg 
d^ Ophiuimoiogk.  Similar  cases  have  been  publishetJ  by  de  Wattevillc/ 
while  Granger  Stewart®  has  seen  a  crossed  diplopia  produced  dnring  the 
movement  of  convergence  in  the  ease  of  an  ataxic.  Gowers,'  Samelsohn, 
and  Stolting  and  Bruim  ^  likewise  mention  the  loss  of  the  convergence  move- 
ment in  tabes. 

Since  these  publications  attracted  the  attention  of  physicians  to  the  in- 
sufficiency of  ii>nvergence  in  locomotor  ataxia,  observations  of  this  kind 
have  become  very  frequent. 

*  Parlnitiad,  loc.  cit,  p.  162,  iind  Soc,  frari<^aiee  d*Ophl.^  imn^  p.  23, 

*  Pwritiaiitl,  Arch*  de  Neumlogie^  1663,  p.  162.    See  hIbo  B<x.  fmn^aise  d'Opbt , 

*  Ldutdult,  Die  InsuffioienK  dea  Con¥ergpnz,veirnKTegei>Ji,  Hpi  del  berg.  Ophth.  Ge&eU- 
sehuA,  lliS5;  Soc!-  fran<;-.  d'Opht.,  18B6,  and  Ophthalmic  K(?view.  v  ,  Jtily  iind  August, 
ISSti;  Traite  com  pie  t  d'Opbt.,  iii.  p.  9l!3  ;  Relmotion  and  Aeeommodation,  p.  504  ;  Stevens, 
FuurUonal  Nenrou*  Dieea^sej^t  New  York,  1B87|  Arthive^  of  Opbthaltnoloj^y,  xv,^  1887. 

*  Bori^I,  Pftrmlytje  de  k  ranvergence  dnns  I'ntiixje  locomotrioe,  Arch.  d'OphU,  No- 
Teiiibr^,  1687. 

*  A,  d*r  Watteville,  Ueber  clie  Laehrmiiiff  deg  ConveiT^enKbewegiing  dea  Augm  iiu 
Beginne  d^  Tabes  DorsalU,  Neumliig.  C«*niralblatt,  K"*  10^  1887* 

*  Grunge r  Stewart,  Eye  Hymptom^  in  Lf>comoitvr  Ataiiflj  Braitij  ii 
J  GoTVPf^,  Dmeasei  of  the  Kervom  System  ^  i.  p.  29S. 

•Stftlting  13.  BrUTiPt  Graefe's  Arcbiv,  iixlv.,     p,  92. 
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In  fact,  it  is  easy  to  understated  that  the  affect  ions  of  the  nervous 
system,  wliatever  their  nature  may  l>e,  can  produce  alterations  of  this  kind. 
After  simple  insufficiency  of  wnvergence  they  may  even  bring  about  the 
complete  abolition  of  convergence. 

A  somewhat  different  form  of  insufficiency  of  convergence  is  that  %vhich 
accompanies  the  neurosea^  and  in  particular  what  is  culled  muroMenia, 
We  have  applied  to  it  the  adjective  ficumpathic} 

Here  again  the  excursions  of  the  eyes  may  be  normal ;  the  synergy  of 
the  abduetoi^s  (divergence)  is  at  times  normal  (Z),  Fig,  45),  or  it  limy  even 
be  augmented  (C) ;  only  the  adduction  has  suffered,  Oae  often  finds,  how- 
ever, in  such  cases,  that  the  range  of  oonvei^noe  is  reduceil  at  both  ends, 
as  is  show^n  at  F  and  G  of  Fig*  45. 

In  this  category  must  be  placed  the  insufficiency  of  convergence  observed 
in  exophik<ilmic  goHi'e^^  chronic  akoholwmj  hyderia^  and  nciirasiheniaJ 

Let  us  recall  our  observation  reix)rted  in  the  paragraph  concerning  the 
associated  |)aralyseSj  wlierein  an  almost  absolute  insufficiency  of  conver- 
gence accompanie<l,  in  the  case  of  a  hysterical  woman,  abolition  of  the  power 
to  look  up  or  down. 

Neurasthenia,  while  it  is  particularly  frequent  among  women,  neverthe- 
less also  attacks  the  sex  which  merits  so  little  the  name  of  the  strong/* 
It  often  has  as  it%  cause  intellectual  or  pliysical  stmin,  excess  of  work; 
of  care,  and  also  excess  of  plea'^ure.  In  this  case,  one  is  often  much  sur- 
prised to  find  a  man  of  splendid  figure  and  remarkable  strengtli,  apparently 
quite  healthy,  gifted  with  two  }>erfect  eyes,  but  yet  incapable  of  using  them, 
as  a  severe  asthenopia  manifests  itself  whenever  he  tries  to  do  any  reading, 
or  work  of  whatever  kiud  at  a  short  distance. 

I  have  met  many  cases  of  this  sort,  especially  in  my  American  client^kf 
and  I  find  an  explanation  of  them  in  the  ardor  which,  in  that  country  of 
illimitable  regourcesj  characterizes  the  struggle,  not  only  for  life,  but  lor 
fortune  and  what  it  brings. 


>  Landult,  Opbth.  Ge*eU«cljHft»  Heidelberg,  1S86,  This  insufBciencj  of  the  innervft- 
tion  tif  tht  odducton,  or,  briefly  stated,  of  convergence,  eonititute*  n  phenomenon  unato- 
go«i  In  tb«  Insufficiency  tif  the  orhiculnris  th»t  Rofenbach  bH?.  pointed  out  and  Banna^ 
(Tbesi?,  Brt'i^lnu,  1898)  hm  conflrnitd  us  a  fburflcteriatk'  aymptom  of  neurafithtjnia, 

*  P,  L.  Mocbius^  Ueber  Insufficii^nz  der  Convergeua  bei  Morbua  Bo&edowii,  Central- 
blatt  furNervenbeilkunde,  188(3,  p,  856. 

*  Borel,  A  flections  hyeteriques  des  Muscles  oculiiiresi  Arcli.  d'Oplit.,  1887,  p.  356. 

*  Compare^  among  rHberSj — 

Henrj'  D.  Nojes,  Diseo^eij  of  tbe  Eye,  p.  BB. 

C.  Stedraan  Bull,  in  Soelbtrg-WclU,  Discuses  of  Iho  Eye,  p*  719,  fourib  American 
edition. 

Th.  R.  Pooley,  Nt'w  Turk  Medical  Joumnl,      p.  179. 

R.  J.  McKay,  American  Journal  of  the  Mtxlkal  Sciences,  October,  1882. 

C.  M.  Culver,  Convergence  Anouiajio*,  Albany  Medical  Aimals,  vijj,  p.  107,  1887* 

B,  St  John  Roosa,  Medical  Rec«»rd,  New  York,  p.  420,  18im. 
R,  Cro6i,  BHsU)l  Med.-Cbir,  Journal,  1808^  p.  73. 
De  Laperiiunnei  Recueil  d'Oplit. 
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At  tiin^,  alsOj  this  weakness  of  the  addiictive  |x>wer  ac-conipaiiiei^  anw- 
mia,  or  it  remains  m  a  vestige  of  Bome  debilUaHng  dhease^ — typhuid  fever, 
influenzaj  tlifficdit  aceftiicheniente,  hemorrhages,  etc. 

If  this  form  of  asthenopia  can  strictly  still  l>e  called  eentml^  l>ocatise  it 
finds  it^  explanation  in  wt^knei?^  or  in  a  lack  of  energy  of  (ho  ct^iitre  of 
innervation  of  convergence,  we  may  hesitate  to  apply  tlie  same  name  to  a 
thti-d  form  of  insufReiency  of  convergence,  which  is  not  rare,  and  which  is 
esst^ntially  doe  to  a  kick  of  km. 

The  type  of  this  form  of  insufficiency  ia  repre^^ented  by  myopes,  of 
whom  we  have  already  spoken,  who  [)ossess  j^ood  eyes  ao  far  as  their  visual 
power  as  well  as  their  motility  is  wnccrned,  but  which  diverge  as  soon 
as  the  possibility  of  fusion  is  aholishotlj  whetlier  by  the  exclusion  of  one 
eje,  by  a  vertical  prism »  or  by  any  other  means. 

With  thera  e*invergence  is  weak,  rudimentary,  insufficient,  because  one 
of  the  stimulants  which  cause  the  erametroj>e  or  hypert^pe  to  TOnverge,  even 
when  there  is  no  fusion^ — that  is  to  say,  the  accommodation, — is  lacking* 

This  is  clearly  proved  by  our  measurements  of  the  amplitude  of  con- 
vergence/ These  show  that  even  myopes  whose  binocular  vision  is  intact, 
frequently  have  an  amplitude  of  convergence  which  is  inferior  to  that  of 
emmetrojies ;  the  pundum  proMmum  is  farther  away  than  in  the  case  of 
hypero|>es  or  emnietroj)es,  and,  although  abduction  is  often  augmcntccl  in 
myopes,  adduction  is  almost  always  restri*Hed.  If  there  be  added  still 
another  circumstance  which  interferes  with  binocular  vision^  we  need  not  be 
astonished  if  convergence  k  not  norinally  developed  in  such  cases. 

That  which  is  the  rule  with  myoj)es  whose  myopia  is  of  a  c-ertain  amount 
may,  as  we  have  demonstrateil,  happen  to  eyes  of  any  other  kind  of  refrac- 
tion, if  the  eonvet^nce  is  not  olten  or  not  energetically  exercised,  in  spite 
of  an  otherwise  satisfactory  development  of  the  muscular  apparatus  of  the 
ey^* 

We  see  that  this  form  of  insufficiency  of  convergence  is  essentially  due  to 
a  i€Lck  qf  exercise.  It  is,  in  our  opinion,  not  comparable  to  the  insufficiency 
resulting  from  a  central  lesion  ;  it  is  in  no  wise  a  paralysis. 

Let  m  suppose  the  case  of  a  vigorous  man  with  gf>od  legs.  He  is  put 
on  a  horse.  While  at  a  walk,  he  sits  well  entnigh  in  the  saddle,  but  as  soon 
m  the  horse  trots  lie  wabbles  and  loses  liis  balance.  We  recommend  him 
to  ding  with  his  legs ;  he  does  his  best,  but  at  the  first  turn,  at  the  least  ac- 
celeiation  of  the  pace,  at  the  least  shy  of  the  horse,  he  falls.  Do  we  eom- 
mleenite  bim,  explaining  to  him  that  he  is  the  victim  of  a  cerebral  afiection, 
of  a  lesion  of  the  centre  t>f  innervation  of  his  adductors?  Not  at  all. 
Though  we  know  that  the  adductor  mns^^les  do  not  contract  without  in- 
nervation, and  tliat  their  centre  of  innervation  is  in  the  brain,  we  content 
ourselves  wiUj  saying  simply  that  he  is  not  in  the  habit  of  using  the  ad- 


'  Linid**ll,  in  Elkby,  Paris  Thesis,  p.  08^  1884^  and  Amplitude  de  Convergftioe, 
Arch.  d  Opbt  .  March,  ISS6. 
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Wf?  pncotirage  him^  ootiviaced  that,  with  pra  - 
m^^rmiion^  will  In*  stiH^ngthened,  and  thai 
cAiy  wkk  Im  a*  much  as  is  necessary/ 
■It  fcaippeos  ID  the  rase  of  insufficiency  of  oonver 
iaiv«ffefiee  is  defective  b€<Tiuse  it  is  not  exereise^Ji 
ibttt  it  CBII1  l>e  counted  in  the  cla.«s  of  the  ini^uflR^ 
iir  tbk  term  h  generally  nuderstood  to  imply  a  jnn^^i 

i 

form  of  insuflficioncy  of  eon%^ergen<!e  m  I'epiie^ 
tnfeercml  a*eti  muscles  are  really  weak,  in  wlii^:^ 
a  limitation  at  the  nasal  side.    It  is  the  mt^cS^ 
pvfs  riae  to  muscular  asthenopia  when  binocidar 

Stimbismus  when  it  does  not  exist, 
mi  ^hSB  muscular  insufficiency  has  heen  denied/  as  if^ 
the  muscles  of  the  human  body  eould  u^ii 
It  for  the  work  which  they  have  toaecompfj 
may  be.    If,  instead  of  making  theoiTtical  *5 
to  thoroughly  examine  jmt tents,  notably  tlx 
statement  would  not  lie  made.    Even  the  fatig 
which  lias  been  too  long  niaintaine<l  ought  i 
§bmt  an  insuffieiency,  at  least  a  transient  insii 
^ghkii  cause  t*ouvergenee. 

^  that  in  nisc*s  where  convergence  is  little  use 
remain  orbec^ome  rudimentary,  but  the  musd 
J%m  it  is  tijat  with  myoi>es  the  fields  of  fixation  a 
{ Hi^l  side.    This  might  CKX*asioii  snrpri^  if  oi 
mil  fontitictiug  much  for  eonvergence,  the  inteni 
^x^itT^l  in  the  aascMJiHteil  lateral  movements*  Bi 
^  ifar  usual  lateral  excursions  are  of  only  a  few  di 
Ir,  either  as  to  extent  or  as  to  duration,  wii 
nscles  are  subjected  during  convergence, 
tMOet.    In  this  form  the  insufficiency  of  tl 

primaiy  muscular  insufficiency,  due  to  a  col 
of  one  or  even  of  a  group  of  ocular  muscle 
Ml  t^hir  prt^  of  the  body  ;  why  should  the  ey 

.^iMWlnited  in  a  remarkable  monograph*  certa 
m  the  di^^position  of  the  ocular  nius4des.  I 
«  ^  Atriih^m    Opktnlmologie  another  work  whi< 

ICongPi^^*  of  Medical  Sciences,  B^?rlin,  1890,  sect* 
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Hence  we  may  admits  in  addition  to  iosuflSciency  of  convergence  due 
to  oinh^d  ksion,  to  neuvasHimia,  or  to  lack  of  exerckef  one  due  to  de/eetim 
ieedopnmd  of  (he  adductor  mmctm. 


DIAGNOSIS  OF  IXSUFFrCIEXCT  OF  COHVERQENCE, 

Since  the  time  of  the  illustrious  von  Graefe,  many  more  or  less  cona- 
jilicaled  procedures  have  been  invented  for  the  examination  of  convergence 
mi  its  anomalies. 

T\im  it  ha^  iK'en  projiesed  to  me^i^uro  the  cuu verging  power  of  an  indi- 
vidual bv  making  him  fix  fir&t  a  tlistant  ol^ject,  and  then  ii  near  one  throutrh 
adduding  prisms.  Tlie  strongest  prism  that  lie  mn  tolerate  without  seeing 
tLetibjet^t  double  is  suppo^^ed  to  measure  his  power  ol*  a:»nvergence. 

Fio.  49. 


Tt  lias  also  lx*en  as,serted  tliat  tl»e  lM?st  means  of  estimating  the  con*- 
vei]geiice  power  of  an  individual  is  t*)  measure  liis  power  of  divergence,' 
To  us,  however  J  it  has  always  seemed  that,  if  one  wishes  to  know  a 
I'll  [xrwer  of  convergence,  the  simplest  and  the  most  logical  method  is 
Senjiine  the  distance  of  the  nearest  point  t*^  which  he  can  converge.^ 
In  order  to  know  whether  convergence  is  normal  or  not,  the  vaUic  tlins 

^  Mannhttrdt*  Ajvh,  t  Ophlh.,  xvii,,  187L 

S-x*.  fraiK^uke  tl^Opht,,  Opliaifllniio  Review,  1886,  p.  Re- 

I  iir  1  Ar  CMminxKiiUiitD,  p*  288. 
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foimtl  lias  to  be  compared  with  the  value  found  in  the  same  way  in  healthr 
persons. 

The  instrument  that  we  have  devised  for  the  estimatioa  of  the  powet 
of  oottvergenL-e  (as  well  as  that  of  the  accommodatioD)  is  known  bj  tlie 
name  of  ophthalmodynamometer.    It  consists  of  a  cylinder  (C,  Fig.  49) 
blackened  on  the  outside^  which  can  l>e  fitted  on  a  cjindle  (JB)  of  ordrnar\' 
sisse.    The  cylinder  has  a  vertical  slit  about  a  thini  of  a  laillimct!^  in 
breadth  (Fig.  49),  a  series  of  fine  oi>uniugJ5  which  ft»rm  together  a  vertical 
line,  and  a  circular  ai>erture  about  one  mi lU met in  diameter,  The&lit 
and  the  o(>enings  are  all  covered  with  grotmd  glass.    Whea  the  candle  is 
lighted^  they  constitute  luminous  olijects  of  fijcatioii.    Beneath  each  opening 
can  be  attached  one  end  of  a  tape  measure  that  is  rolled  up  by  means  of 
a  spring.   The  tape  is  graduated  ou  one  side  in  centimetres,  on  the  other  i  ^ 
the  corresponding  numljers  of  metre-angles  (or,  what  amounts  to  the  satr»^ 
thing,  in  dioptrics). 

To  determine  the  maximum  of  con^ayenc^j  we  use  the  luminous  slit 
the  object  of  fixation.    The  tape  measure  is  drawn  out  to  about  seventy' 
centimeti"es,  its  case  being  held  beside  one  of  the  eyes  of  tlie  patient  (tli( 
retically,  on  a  level  with  its  centre  of  rotation),  while  the  object  of  fixatit> 
is  placed  in  the  median  line.    If  the  patient  sees  the  object  single,  then,  h^^"^ 
pressing  on  the  knob  of  the  ease^  the  spring  is  made  to  roil  U|>  the  tapts^^ 
and  thus  die  observer  brings  the  fixation-object  nearer  to  the  eyes,  takin^^^ 
care,  however,  that  it  always  reniaius  in  the  median  line.    So  soon  as  th-*^^ 
person  under  observation  l>egins  to  h?ce  double,  the  7ieur  ]>oint  of  convergence 
is  attaineii.    In  factj  when  the  eyes  liave  no  longer  the  |KJwer  required  tc:^ 
fix  the  object  simultaneously,  there  exists  a  divergence  relatively  to  v 
|>osition,  and,  consequently,  crossed  diplopia. 

At  this  instant,  one  side  of  the  tape  gives  in  cetdirnefres  the  distance  of 
the  pimef  ian  proximum  of  convergence^  anil  tlic  other  side  the  corrt-^s ponding 
ma^mmn  of  eonvergence  in  fuelre-anghE.  For  instance,  eleven  centimetres 
correspond  to  nine  mdre^angle^^ 

As  the  motor  ap^iaratus  of  the  eyes  does  not  always  perform  its  func-*] 
tious  with  as  great  accuracy  as  is  desirable,  it  is  necessary  to  repeat  the^ 
experiment  several  times  at  one  sittings  and,  espcctally  in  pathological  cases^ 
on  dilTcrent  days* 

It  is  furthermore  important,  during  all  the  time  that  the  object  i»i 
being  brought  nearer,  to  encourage  the  patient  energetically  to  fix  it.  It 
will  also  be  observed  that  the  pwnelum  proximum  of  convergeneCj  when 
thus  obtained,  lies  nearer  to  the  eyes^  than  when  the  object  is  first  placed 
within  this  distance  and  then  withdrawn  from  the  |mt ient.  By  the  latter 
method  accnrate  results  are  not  obtainetl.  Hence  we  advise  that  the  object 
of  fixation  be  brought  toward  the  patient  from  a  i>oint  for  which  he  can 
easily  converge* 

Here,  as  in  all  investigations  con<wning  binocular  vision^  it  may  hapj>en 
that  the  imtieut  is  not  certain  at  first  whether  he  sees  double  or  not.  In 
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cases^  for  instauee,  whore  ow  eye  ie  eoosklerably  weaker  than  tbe  othePj  the 
patient  esisily  overl<K)ks  the  retinal  image  of  the  former^  so  that  he  does  not 
see  double,  notwitbst^incling  a  faulty  clii'ection  of  the  eyes*  The  same  thing 
can  omir  when,  from  uther  eaiiaes,  |Terffet  binoeiilar  vision  has  never  existed^ 
— as^  for  instance^  in  high  degrei^s  of  myopia  with  almost  similar  eyes,  but 
N3  short-sighted  that  peifect  binocular  viaion  is  impossible  without  arti- 
ficial aid.  Even  individuals  Avitb  lieahliy  eyes^  but  with  ill*develui)ed  in- 
teliedual  facuHies,  are  frequently  iniable  to  say  what  or  how  iliey  see.  In 
such  («ses  the  examination  can  be  it  iidered  mneh  easier  by  hohling  a  colored 
glass  before  one  eye  until  the  jiatient  is  aware  of  the  double  images.  In  the 
majority  of  ca^?e^^  it  is  sufSeient  to  have  made  the  patient  perceive  the  seeon€l 
image  by  means  of  a  red  glass.  We  therefore  use  it  only  at  the  com- 
mencement of  the  experiment,  and  sometimes  to  verify  the  patient's  answers. 

It  is  always  advisable  to  watch  the  eyes  of  the  person  under  examina- 
tion  :  in  most  cases  they  at  first  follow  the  object  correctly,  then  at  a  certain 
distance  one  eye  seems  to  stand  etill,  as  if  it  hesitiited,  and  finally^  when  the 
oljject  has  approaehetl  still  nearer,  it  turns  outward. 

At  this  last  moment,  however,  the  pitnvinm  proxhn am  has  already  been 
paaseil  oven  The  maximum  of  ctJUvt^^i'geDce  is  attained  when  the  hesitation 
and  crossed  diplopia  begin. 

To  define  the  range  of  a^'commodmiion^  the  fine  openings  of  the  dynfimometer  are  ujhhI. 
The*e  are  gradual! j  brought  nearer  the  patient  till  they  apjieiir  indintinct;  the  result  is 
Te*d  off  on  the  tape  m  dioptnes  instead  of  metre-angles,  and  the  mailmum  of  refraction 
in  the  place  of  maximum  of  coiiver|ijeiiee.  When  a  person  is  emmelropk^  the  maxitimni 
of  rt?fractJon  of  whieh  he  is  ciipahle  is  equal  to  the  rnnge  of  flcoommrKltttion. 

Tfie  sjime  line  of  himmous^  pi*inta  miiy  be  used  in  investignling  the  retntiim  ^j:Mnjf 
htht^ni  the  mnvtrgirig^  or  m<ftiir,  jind  the  accomrmidatire^  or  opticul  appnrafuM  uf  the  eyes. 
When  convergence  and  nccomnnMlntion  hiiniumiM%  the  |>atietit  will  f*e*>  single  and  dia- 
tiDctly  the  row  of  luminous  point'*  m  such.  If  eonvergeuce  be  at  fault,  the  line  will  ap- 
pear double,  thediplophi  cn^¥s.vd  if  there  be  jmuffieieucy,  or  homonymous  if  there  be 
ejcce»a.   Should  there  be  a  failure  in  the  optie&l  adaptation,  the  pciiiits  will  appear  blurred. 

The  circular  aperture  of  the  dynamoTneter  is  useful  in  the  analysis  of  all  kinds  of  di>- 
rangemenLF  of  moiility  which  are  accompanied  by  diplopia. 

The  cfi*e  of  the  dynamometer  nlso  contidns  a  little  frame,  with  a  handle,  in  which 
thread?,  hnirs,  small  objects,  »uch  a^  printed  letters,  or  a  diaphragm  with  tine  bole^,  can  be 
pla<«d  to  define  the  range  of  accommodation. 

It  has  been  said  above  that  the  maximiim  convergence  is  on  tbe  aver- 
age &ma  to  lOnm.  Ab  a  matter  of  iatt,  we  have  raix^ly  met  insufficiency  of 
thift  function  among  i^ei^u^  eai)able  of  converging  to  a  point  ten  oenti- 
nieti*e^  distant. 

Such  a  case,  however,  might  be  present  if  the  individual  were  obliged 
to  work  binocularly  at  a  ]Mirtieuliuly  i^hort  distiince.  Indeed,  since,  ac- 
cording to  our  exprieucc,  two-thinU  of  the  convergence  must  be  kept 
in  reserve  aod  only  onc-thiixl  onght  to  be  ext>endL<l,  tlie  dma  would  suffice, 
tbeorptjeally,  only  for  a  distance  of  thirty-three  centinietres.  Twcoty-five 

centimetres        ^  would  demand  Hutu  in  icaTve,  hence  ^2ma  altogether. 
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It  is  not  rare  to  find  thii^  amount  of  cfmvergmj^  jx^wer, — indeixl,  even  more, 
especially  in  the  ease  of  perwas  who  have  trained  themselves  to  it, — but 
any  one  who  possesses  only  lOma  as  the  maximum  of  eonvergence  would 
soon  tire  himsell*  out  by  working  at  a  dislaiiee  of  a  fourth  of  a  metre. 

On  the  other  baud,  Sma  uf  maximum  eonvergeneo  would  not  constitute 
of  itself  ail  absolute  insufficiency  of  txjnvergenoe-  The  individual  need 
only  move  farther  from  bini  the  ohjec^t  on  which  he  is  working,  or  fre- 
qnenUy  interrupt  his  work  for  tlie  purjjt)St^  of  resting  bis  museles,  and 
thus  restore  their  exhausted  power.  But  Bma  seems  to  us  a  mininuim  Mow 
which  etinvei'genc'e  could  seaix?ely  fall  without  symptoms  of  asthenopia 
showing  themselves*  Under  such  circumstances  the  patient  says  that  the 
fii-st  moments  of  work  pass  fairly  well,  but  there  soon  comes  a  feeling  of 
fatigue,  raoj-e  or  less  lociilizetl,  accora{^nietl  by  paiu  in  the  forehead,  the 
temples,  or  the  head  generally.  At  the  same  time,  vision  bec^>mes  indis- 
ttnctj  from  a  cause  which  escapes  most  [^aticnta  However,  tliose  among 
them  who  have  some  ability  as  observers  remark  that  the  object  of  fixation 
Ijocomes  double;  for  instance,  they  see  the  printed  page  scpamte  itself  into 
two  images,  which  glide  in  opix)«ite  directions,  one  of  the  images  under- 
going the  apparent  dibplaccmeut^  while  the  other  con  tin  lies  stationary.  At 
i]m  moment,  they  have  at  times  the  distinct  seuBation  that  one  of  the  eyes 
has  deviated  outwai-d, 

A  phenomenon  which  iw  frequently  notice*!  by  persong  with  insufficiency 
of  convergence  is  a  <xnlain  difficulty  in  suc<x^ively  directing  the  gaze  from 
one  to  another  of  diff  erent  near  |Hjiuts  whose  distances  vary.  These  differ- 
ent snca*ssive  fixations  are  not  ejcei*uted  with  tire  promptness  and  precision 
habitual  to  healthy  eyes*  the  objects,  before  being  fixed,  ap[3ear  indistinct 
or  double,  and  the  movements  of  the  eyew,  of  which  u^lrma^  eyes  are  not 
conscious,  oca\sion  a  cx^rtain  feeling  of  annoyance. 

The  momentary  occlnsion  of  the  eyes,  or  a  more  or  less  prolonged  gaze 
into  sjiaee,  dissipates  these  feym|jtoms,  and  fixation  again  Ijeeomes  possible 
for  a  certain  time ;  hut  the  fatigue  is  micwed,  becomes  more  intense^  and 
necessitates  a  new  interval  of  rc|>OBe,  For  a  certain  length  of  time  it 
alvvavs  causes  marked  fatisjue. 

In  other  cases,  astlienopia  increases  to  such  a  degree  as  to  render  all 
work  imj>ossible,  or  to  ]>rovoke,  at  the  end  of  a  short  time,  intense  cepha- 
lalgia, hemicrania,  with  all  the  concomitant  tmin  of  H'mptoms,  such  03 
nausea,  vertigo,  etc. 

A  short  objective  examination  sometimes  suffices  to  recognize  in^uffi> 
cicncy  of  coDvergenoe,  It  is  enough  to  make  the  patient  Imik  at  an  objei^t, 
which  IS  brought  gradually  ncart^r  to  his  eyes^  aloog  the  median  line.  It 
tun  he  seen  that  at  n  mcwicrate  distance  the  niovemeots  of  convergeuee  are 
relaxed  and  become  undecnded»  Tlx*  patient  has  a  tendency  to  recoil,  to 
withdraw  fniiii  the  object  of  fixation.  If  the  latter  be  brought  still  nearer 
the  eyes,  they  commem-e  to  sliow  fusci  Hat  ions,  and  at  length  entii^ly  re- 
nounce fixation  and  become  divergent.    This  phenomenon  manifests  itself, 
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of  course,  only  in  one  of  them,  whidi  suddenly  Ptops,  then  executes  aa  asso- 
ciated DiQVcmcnt  outward,  while  Us  companioii  continues  to  turn  inward. 

This  is,  aftar  aU>  the  same  phe- 
nomeQOU  that  oocui"s,  under  normal 
circomstajK'^,  m  soon  as  the  object 
of  iixEtiot)  is  brought  nearer  than  the 
punctum  prorimum  of  convergence  ; 
only  iu  the  |)athological  condition  it 
b  produced  earlier ;  indeed,  even  some- 
times during  vision  at  great  distance, 
when  the  uiaximum  of  convergence  is 
2cro  or  uegative  (/,  Fig*  48), 

The  insufficiency  being  thus  recog- 
nised^ and  tlic  maximum  of  tt^nver- 
genoe  detcrmiued  by  means  of  the 
dynamometer,  we  me^nre  also  the 
negative  part  of  this  function  by 
means  of  alxlucting  priiams,  or,  more 
simply,  witli  Herscbers  double  pri*?m 
(Fig.  50).' 

This  instrument,  which  the  optician 
Cr^t^S,  of  Paris,  formerly  made  for 
lilt  use  of  ophthalmologists,  consists 
of  two  prisnis  of  equal  i>ower  which 
turn  around  the  same  axis  in  opposite 
direcrtioDS.  When  the  apimi  of  the 
two  are  directed  in  exactly  o]>posite 
directions,  they  neutmlize  eatJi  other, 
their  surfaces  being  parallel.  On  the 
eontrdry,  when  the  apices  have  the 
satuc  direction  their  action  is  the  sum 
of  the  jjowers  of  both  prisms. 

From  one  of  these  poi^itions  to  the 
other  the  double  prism  presents,  there- 
fore, all  the  degrees,  fitjm  zero  to  the 
sum  of  tlie  two  prisms  of  which  it  is 
comfx^sed. 

The  degrees  of  the  r^nltant  prism 
are  engraved  on  the  handle  of  the 
lostrunient,  and  are  indicated  by  the  jx^sition  of  the  knob^  by  pressure  on 
which  the  piisms  ai-e  moved. 


Heracber*  double  pdsm  with  Landolt'B 


'  A  convenient  armngeuient  for  this  purpjjse,  devised  hy  Noyes  (Diseases  of  the  Eye, 
p,  liS),  is  a  series  of  s*|unrp  pri.^nia  stt  t>iie  nhnvia  anotlii'r  in  a  franie  and  increasing  in 
pi>wur  by  interTal!i!  of  one  d<?gnfv  of  deviatkm.  One  Aene»  may  bave  odd  numbers  up  to 
nine  dL^gret^,  and  another  even  nmnbers  U[y  to  eight  degreei. 
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We  Imw  htd  sabstittikHl  for  these  figures,  wliirli  formerly  iiKlieatal  the 
fes  of  i^peiiagof  tbc  prisms,  the  mt^re  raticnial  tnwn  cor  respond  iog  to 
tbt         ^  dmediom  prudtiml  by  tlie  cf^rabinnl  prisms. 

On  d*ecircttkr  niotintiiig  of  the  instrument,  we  have  hml  engraml  the 
corn^KiiKltiig  mHrt-tmt/trft  for  a  Imse-Iine  of  fifty -eigljt  millimetres  (efail- 
ilmi),  ami  fur  a  base-line  of  mxty-fi>nr  milUmetrcs  (adults). 

Xotliinji  h  easier,  then,  than  to  find  the  maximum  of  divergenee  ami 
expr^s,^  it  in  nietre-iuigles.  One  nml  only  make  the  patient  fix  a  distant 
eandle-flunie  and  tnrn  before  one  of  his  eyes  the  prism  held  in  sneli  a  way 
that  the  iipex  of  tlie  resultant  prism  shall  Ix^  directed  towards  the  temple 
of  the  mim  side.  As  soon  as  a  homonymous  diphipia  commenees  to  mani- 
ft'St  itmlf,  we  know  that  w^e  have  reached  the  limit  of  divergenee  ( — r), 
and  w^e  rt^ad  the  degree  of  it  on  the  mounting  of  the  instrnmeut 

By  siibtnu^ting  this  amonnt  from  that  of  the  maximum  of  convergence 
(p),  we  obtain  the  amplittide  of  this  function, 

a  —  p  —  r> 

If  ac^qnaintanee  with  the  minimum  of  eonvergeooe  be  interesting  even 
with  reference  to  the  nature  of  the  insnfficiencyj  it  is  still  more  so,  as  we 
nil  se(\  when  i^egartletl  from  a  thennjeiitie  point  of  view. 
In  oixler  lo  coniijlcte  our  diagnosis  and  learn  whether  the  power  of  cou- 
veigent^e  alone  has  changed^  or  whether  there  exists  a  weakness  of  the  mus- 
cles thcniBclvcs,  we  muflt  examine  the  exeurnom  of  ike  f^es  by  means  of  tlie 
l^erimetc^r,  ac^conling  to  the  meth^xl  which  we  have  formerly  destTibetL 

Finally,  the  examination  of  the  state  of  motility  may  Ijc  completed  by 
the  dcterniination  of  the  so-called  ixisition  of  equilibrium  of  the  eyes. 

The  term  jmifUion  of  ('quilibtium  is  used  to  designate  the  direction  taken 
bv  the  c^ycs  w^hen  in  a  state  of  mini  mum  innervation  or  nf  absohde  repose. 

Nothing  is  more  difficult  than  to  find  tins  iKJsition.  In  fact,  it  could  not 
b<'  dctcrniiiRHl  by  any  other  means  than  by  sonic  sulyctlive  method, — that 
ii^  to  my,  by  tlic  aid  of  the  indications  given  by  the  jn-i^m  himself  under 
examination*  For  it  is  not  the  direction  of  the  pupillary  axes  that  is  to  be 
Kunght,  but  that  of  the  visual  lines,  concerning  which  the  patient  ts  the 
j*c*le  judge*  l\ui  any  object  of  observation,  whether  near  or  distant,  iuflu- 
I'lue**  the  din^ction  of  the  two  eyes,  even  when  it  is  seen  only  by  one  of 
ilicni»  and  that  not  only  by  the  effort  of  accommmlation  which  the  vision 
oi'  this  olycci  demand'^,  but  even  l\v  the  distance  at  which  the  individual 
au()jMiscs  tlio  object  to  be^  whether  coriwtly  or  fallaciously. 

The  eyes  arc  so  mobile,  and  the  innervation  of  their  motor  apparatus 
ig  both  m  iximplcx  and  so  delicate,  tJiat  even  a  semi-conscious  thought 
miHicc^s  to  modify  their  relative  direc^tion.  It  is  modified  even  during 
dreams.  Only  profound  nareoBis  or  death  brings  alwnt  the  ai)6olute  re- 
laxntiou  of  the  ocular  musclet*.  But  under  such  circumstances  it  might 
l¥*  clifhcuH  to  get  au  answer  from  tlie  |>er9on  consenting  to  undei^  the 
exjjcriment. 
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I0  default  of  ihh  ab^liitc  restohition  of  innervalioii,  one  R^^ks  at  least 
to  withdraw  the  patieut  as  nmvh  as  po^^sible  from  the  iiiHiiencos  raipable  of 
modifyiDg  the  di motion  of  hh  eyes.  When  the  vision  is  ctiueemed  with 
verj*  distant  ohjefts,  the  least  pos^sihle  demnntl  is  made  upon  tlie  atxx>miiio- 
dalion*  On  the  other  Imnd^  the  tcmleiiey  to  fusion  is  diniinishwl  by  ren- 
during  dissimilar  the  imag^  of  the  two  eycB  by  means  of  a  colored  glass, 
and  even  nK»re  so  by  means  of  a  prism  which  produces  insurmouutable 
TCJtical  diplopia. 

In  ooiKlueting  this  investigationj  Stilling*  makes  the  person  untler  ex- 
ami  uat  ion  close  the  eyes  and  then  Bay  wlietlier  a  star  or  some  other  distant 
himinoiis  object  api^rs  single  or  double  at  tlie  moment  when  the  eyes  ai"e 
ojieneiL  Or,  again^  he  makes  the  patient  look  at  tins  luminous  point  and 
tlien  successively  covers  and  uncovera  one  of  the  eyes  to  learn  if,  in  spite 
of  the  8uppix«sion  of  binocular  vision,  the  excluded  eye  remains  in  i^araU 
leli^m  with  the  other,  or  if  it  modifies  its  direclion  by  con  veiling,  by  di- 
verging, by  upward  or  by  downward  deflection. 

Although  the  author  ban  found  in  eertain  caso^  a  hnmonymous  diplopia 
by  means  of  tliis  pro<x^ding,  the  notion  of  the  great  distauee  of  the  object 
fixed  certainly  suffices  in  other  cases  to  pi-event  the  eyes  from  converging 
under  the*^  circumstances.  On  the  other  hand^  there  must  lie  also  many 
jieirsons  who  do  not  diverge,  because  no  object  which  is  fixed  under  oi-dinary 
conditions  requires  tliis  direction  of  the  visual  lines, 

A  method  which  Dondcrs  use<l  to  determine  the  condition  of  rest  of 
the  eyes  api>^r3  to  us  preferable  to  tliat  which  wc  have  just  mentionetl. 
The  Dutch  physiologist  brought  the  person  to  be  examined  into  an  abso- 
lutely dark  riM>m.  One  of  the  eyes  was  covered  witli  a  red  glass  atid  the 
patient'^  face  directed  towards  one  of  the  walls  of  the  aimrtnient.  At  the 
end  of  a  certain  jK'riod  of  repose,  an  electric  spark  appeared  befort*  the 
pjitient.  Single  vision  or  the  nature  of  the  diplopia  in  which  this  light 
appared  indiaited  the  direction  which  the  eyes  had  taken  during  the  alj- 
senee  of  any  olyeet  of  fixation.  This  exjKTiment  has  the  advantage  that 
the  rapidity  with  which  the  luminons  object  ap}>eara  and  disiipix^ra  does 
not  permit  the  jmtient  to  modify  the  direction  of  his  eyes  according  to  the 
distance  which  he  attributes  to  the  object, 

Snellen  uscft  in  his  clinic  at  Utrecht  a  very  ingenious  method  for  dcter- 
mtntng  tlie  degree  of  divergence  or  convergence  of  the  eyes  in  what  is 
at  leaM  a  relative  state  of  rcixjse.  This  expnment  also  is  made  in  an 
ab^hitcly  dark  room.  The  patient  has  in  front  of  him  a  great  numIxT  of 
a|*ertures  made  in  a  boanl  and  arranged  as  a  horizontal  line,  covcretl  witli  a 
mt  glass,  and  illnniiuated  from  behind  ;  below  one  of  these  holes  is  another 
coverfd  with  a  ^tem  glass. 

The  person  under  examination  wears  spectacles  of  whtcli  one  glass  is 
redj  complementary  to  the  gi*een  of  the  aperture  of  die  board,  and  the  other 
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green,  eomplcnioiitary  to  tlie  mj  covering  of  the  Hue  of  apertures  id  the 
bourd.  Hence  the  j>cn?on  sees  with  one  eye  only  the  !*ed  points,  while  the 
other  pereeivas  only  the  green  |K>int.  Then  the  patient  is  asked  to  Bsiy 
when^a bouts  along  the  line  of  red  points  he  sees  the  green  one.  The 
distance  bctwceD  the  place  where  the  green  ix)int  aetoally  is  and  the  place 
where  the  patient  supposes  it  to  be  is  equal  to  the  tangent  of  the  angle  of 
deviation.    The  latter  can  1m?  read  directly  on  the  scale/ 

A  good  methotl  of  determining  the  {x>sition  of  equilibrium  or  the  latent 
deviation  of  the  eyes  ie  that  of  Maddox,  which,  under  the  name  of  rod- 
testj^  is  pretty  generally  known  and  appreciated. 

That  author  places  before  one  of  the  eyes  of  the  pereon  to  be  examined 
a  glass  rod  which  is  not  more  than  two  or  three  millimetres  hi  diameter. 
Any  Inminous  point  looked  at  through  this  cylinder  is  changed  into  a  long 
line  of  diffusion.  The  direction  of  this  line  is  ncoessarily  perpendicular  to 
that  of  the  rod.  When  looking  thus  towards  a  distiint  candle-flame^  we 
receive  from  this  object  two  entirely  dissimilar  images,  on  one  side  the 
normal  one,  and  on  tlie  other  the  luminous  line.  The  difference  between 
this  line  and  the  image  reoeivc<l  by  the  free  eye  is  still  greater  when  one 
of  them  13  reddened  either  by  using  a  red  rod  or  by  covering  one  of  the 
eyes  with  a  glass  of  tins  color.  It  is  evident  that  the  rod  must  be  opposite 
the  pupii.  To  facilitate  this  position,  Maddox  now  uses  a  series  of  parallel 
rods,  so  that  the  person  under  examination  is  ahvays  sure  to  look  through 
at  least  one  of  them.  Such  a  series  of  rods  is  mounted  on  a  disk  of  metal 
of  a  size  to  fit  into  any  ordinary  trial  frame. 

If  it  be  a  question  of  determining  horizontal  deviations,  the  rods  are 
given  an  exactly  horizontal  direction,  and  the  light  appeal's  to  the  eye 
before  which  the  rods  are  placed,  in  the  form  of  a  vertical  line.  If  the 
eyes  are  normally  directed,  this  line  passes  exactly  through  the  candle- 
iame.  Convergenee  will  provoke  homonymous  diplopia,  divergence  crossed 
diplopia.  For  vertical  deviations  the  rods  are  held  vertically,  so  as  to  pro- 
duce a  horizontal  line  of  light* 

The  degree  of  this  deviation  may  be  measured  in  different  ways.  Thus 
one  may  find  a  prism  which  produces  fusion  of  the  two  images.  If  one 
uses  for  this  puqxiBe  a  donble  prism  which  has  our  graduation,  one  may 
obtain  the  degree  of  deviation j  expressed  at  once  in  ordinary  angles  and  in 
metre-angles. 


^  J.  Reboud  haB  mtid  SnolJen'a  iriHhoc)  in  invefiUgfttioni*  conc*emiti|r  the  direction 
that  the  eyes  take  under  the  inlluc*nce  of  whiil  be  enlla  r habitude  physiiikigiqn€  (pby*l<j- 
Ifigictil  hiibit). 

He  finds  that  direction  is,  in  the  mujority  of  casea^  parwUclism  or  divergence  (iixty* 
fjrie  [>ei'  cent. Corivergtsncii  (thirty-nltic  per  cunt.)  h  met  with  when  an  offurfe  of  nccom- 
aipdiitimi  IB  mt-esFinrv  in  oreier  t^)  pnteurw  for  iLe  fixing  uye  di^tim-t  retinal  iniagee. 

It  is  evident  dmt  the  rt^Milts  of  thefte  investii^ationf*  niniititxite  further  eon^rmntion  of 
I>u]ider»*5  Ittw  conit?rnini^  the  rtjlutum  l>etween  t'ouverpeiice  Hnd  uoeomracKlatjon* 

»  E.  Muddoi,  A  NifW  T<.*4it  for  Meterophoria,  OphthMlmic  Review,  Mry,  1S90- 


AKOMAXJES  OP  THE  MOTOB  APPARATFS  OF  THE  ITi'ES, 


147 


This  deviation  may  also  be  measured  by  means  of  the  mmml  division 
which  I  descril>ed  many  years  ago,  and  Lave  mentioned  above*^ 

The  different  methods  which  Dr,  George  T*  Stevens  asi!S  for  the  deter- 
mination of  what  he  calls  heteropboria  are  to  be  fotmd  in  the  article  on 
the  Estimation  of  the  Balance  of  the  Extra-Ocular  Muscles^  voL  if.  of  the 
present  work. 

Professor  Straubj*  of  Amstprdara^  recommends  the  following  method 
for  the  determination  of  the  position  of  repose  of  the  eyes  daring  vision  at 
different  distances ; 

A  ribbon,  a  metre  and  a  half  long,  has  at  one  of  its  ends  an  oblong 
mim^r,  and  at  the  other  end  a  wooden  plate^  large  enough  to  cover  one  eye. 
The  jiersfm  under  examination  is  seated  witli  his  back  towards  the  window  ; 
the  oliser%-er,  sitting  in  front  of  him,  liolds  the  mirror  honzou tally  In  fi  out 
of  his  own  forehead  and  tells  the  patient  to  fix  the  image  of  some  object 
reflected  in  the  mirror.  By  rapidly  and  alternately  covering  tim  eyes  of 
the  patient,  he  ascertains  If  they  have  a  tendency  to  be  dissociated,  and  in 
what  direction, 

Priestley  Smith  ^  very  ingeniously  remarks  that  the  corneal  reflect  from 
an  ophthahnost^ope  may  serve  to  tcacli  us  the  direction  which  the  eyes  have 
when  deprived  of  binocular  vision.  Indeed^  the  ophthalmoacoiie  mirror 
preisient.*^  a  himinous  object  of  fixation  to  only  one  of  the  eyes  of  the  person 
exam  hied.  Hence  tl»e  other  can,  without  prejudice,  take  the  direction 
which  IS  ^sicst  for  it, — a  direction  which  its  corneal  reflex  then  reveals  to 
the  observer. 

Inst^  of  diminishing  the  tendency  to  fusion  of  the  images  belonging 
to  the  two  eyes  by  making  them  dissimilar,  as  Maddox^  Stevens,  Snellen, 
and  others  do,  this  fusion  may  be  rendered  imiM)ssible  by  the  aid  of  a  very 
Mm  pie  method  devised  by  von  Graefe*  This  consists  in  placing  beffjre  one 
of  the  eyes  a  vertical  prism.  The  person  examined  then  sees,  for  instance, 
a  candle- flame  with  a  vertical  diplopia  which  he  cannot  overcome ;  he  is  thus 
brought  to  abandon  his  eyes  to  their  direction  of  relative  repose.  If  this 
direction  be  parallelism,  the  two  images  will  appear  to  be  in  the  same  ver- 
tical line.  In  addition  to  the  difference  in  height  between  the  two  images, 
convergence  will  show  itself  by  homonymous  diplopia,  divergence  by  crossed 
diplopia.  The  degree  of  these  deviations  may  be  measured  by  means  of 
our  t^mgential  division,  or  by  the  prism  which  brings  the  two  images  into 
ihe  same  vertical  line,* 

*  Liiml'>ltt  Stral>niiicttrie,  Ann,  d^Ocul.i  1875. 

■  ©Lmub,  An  irii4tmment  fur  th^i  detor  ml  nation  of  cnnvprjjenco  power  and  tVio  position 
of  TtH  ot  Uie  ey^^  OpJithalinic  Review,  April,  1802. 

*  Smithf  On  the  corneal  reQex  a»  a  test  of  fixutian  and  deviation,  Ophthalmic  Keriew, 
fchnmry,  1892, 

*  See  tbf>  J.  HerbtfrtT  A  a^^tile  for  the  speedy  and  flccurate  d*?termination  af  the 
juiAtimlicf  at  ihe  ittvXar  m useless  Ophibilmic  Record,  p,  324,  1894.  The  nutbrir  uatis  a  &rji1e 
which  w  not  divided  into  angles,  hut  into  prUm^ioptrk^f  accordlBg  to  the  proposal  of 
C,  F,  Prcnlioe* 
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Used  In  thh  way, — that  Is  tcj  say,  with  the  fixation-iibject  at  a  great 
tlbtauce, — i\m  rat^tliml  of  our  eminent  master  may  help  to  elucKhit^  i\m 
complex  problem  of  the  motility  ol*  the  eyes.  We  tlare  not  say  as  Giuch 
coneeniiiig  its  application  for  «hort  distauee,  for  which  von  Gmefe  used  it, 
in  tleterrainiug  what  he  called  instiffieieney  of  the  interaal  iwti  jinisfles,^ 

This  niethuil,  which  the  grmt  Berlin  ophthalmologist  called  ''<Jieichf/e- 
ieie/ite(?rm*c/i/'  is^  however,  still  so  much  in  use  that  we  cannot  pass  it  in 
silence.  It  is  employed  at  the  distance  of  aear-workj — i  e.^  at  about  thirt~ 
eeutiinetres. 

In  front  of  one  of  the  eyes  is  placed  a  vertical  prism  of  about  si 
degrees,  which  produces  a  v^ertical  diphipia  of  the  object  of  fixation.  This 
object  consists  of  a  black  point  through  which  passes  a  vertical  line.  If 
tlie  two  veitical  lines  do  not  join,  but  are  separated  from  each  other,  the 
horizontal  prism  which  su]*eriM>ses  one  on  the  other  is  sought.  ^ 

In  tlie  case  of  cro«j^ed  diplopia,  the  prism  thus  found  ought,  according  to 
von  Graefe,  to  give  the  amount  of  insufficiency  of  converf/aie^. 

Von  Graefe  attached,  moreover,  great  importance  to  the  measurement 
of  Avhat  he  called  the  abducting  power,  or  iiimply  abduction^  at  working 
distance,  as  well  as  at  a  distance  of  several  metres. 

Abduction  at  a  great  distance  is  nothing  else  than  potential  divergence 
of  the  lines  of  sight,  or  what  we  call  the  negative  portion  of  Ike  amplUude 
of  convergence. 

To  the  same  extent  that  investigation  of  absolute  divergence  is  rational 
and  useful,  so  is  the  opposite  attempt  (by  means  of  adducting  prisms) 
devoid  of  sense,  utility,  and  accuracy, 

The  criticism  of  this  proceeding  is  to  be  found  in  our  work  on  the 
movements  of  the  eyes  and  their  anomalies.^  We  shall  not  renew  its  dis- 
cussion now ;  it  is  easy  to  see  that  von  Graefe*s  investigation  could  not  give 
useful  results.  By  obliging  the  jwrson  examincil  to  change  his  convergence 
(or  divergence)  without  changing  his  acc^ommodation, — since  the  distance 
of  the  object  rcniaincil  the  f?anie, — ^he  placed  him  in  conditions  of  visioik 
which  were  entirely  abnormah 

However  interesting  these  investigations  concerning  the  pomiim  of 
equilibmim  and  laimt  deviidions  of  the  eyes  may  Ik?,  they  in  no  wise  suffice 
to  inform  us  either  of  the  aptitude  of  the  eyes  for  work  or  of  the  nature 
of  the  asthenopia* 

It  would  be  quite  wrong,  for  instance,  to  conclude,  from  the  existence 
of  what  has  l>ecn  calliM:!  "latent  divergence,"  that  insufficiency  of  conver- 
gence w^is  present*  Eyes  in  tlie  condition  of  absolute  rcpc^se  may  divei^e, 
the  ef|uilibrium  test  may  indicate  a  distinct  crossed  diplopia,  while  never- 
theless the  j>ower  of  convergence  may  be  perfect  Study  of  the  positron  of 
equilibrium  teaches  us,  at  the  utmost,  the  tendency  of  the  eyes  to  diverge 


*  Von  Gniefe,  Arch.  f.  OpUb.,  Tiii.  2,  1862. 

•  Bo  Wi-cker  et  Landoltj  TmiM  complet  d^Oplit  ,  iiL  pp.  912-916* 
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OP  coover||e,  the  direction  whk*!i  tl 
vision  were  lost.  It  is,  like  the 
measurc^meni  of  abduction,  a  guide 
iu  our  therapeutic  uudertakiug?, 

A  more  instructive  test  is  to  ob- 
ger\*e  the  eyes  daring  fixatiouj  and 
especially  during  near-work.  We 
hjire  devised  for  this  purpose  a  most 
simple  instrunaent.^  It  consists  of  a 
gla^s  ]ibte^  framed^  and  mounted  on 
a  handle.    (Fig.  5L) 

On  this  glass  we  fix  bits  of  print 
or  figures  of  all  sorts.  We  hold  it 
at  the  detfiired  distance  between  our 
fvesand  the  ijatient^s,  and,  while  he 
fixes,  read^,  or  follows  the  test -objects, 
we  observe  his  eyes  through  the  glaj^. 
This  instrument  may  be  called  a 
*'  kiuophthalraoscoi>e,"  fiom  Kl^^y^fttq 
(motion).  It  has  served  m  in  our 
investJgatioDS  concerning  tlie  physi- 
oU^y  of  the  movements  of  the  eyes 
iArek  tTOphl.,  1891,  p.  385)  by 
showing  that,  even  in  a  normal  coi 
not  eontinuously. 


y  would  probably  take  if  bincwjular 
Fm.  61. 


LaDdolt'i  kJnoph  thai  mosc  ope. 


litionj  the  eyes  move  by  jumj^s  and 


TREATMENT  OF  INSUFFICIENCY  OF  CONVERGENCE  AND  OF  DIVERGENT 

STRABISMUS. 

Instifficiency  of  convergence  and  divergent  strabismus  are  so  intimately 
relat*^l  to  each  other,  and  tlie  lines  of  proceeding  in  the  two  conditions  are 
m  f^imilaf^  that  we  may  consistently  combine  in  the  same  article  the  treat- 
ment of  both  affections. 

It  is  Felf Evident  that  this  treatment  will  be,  first  of  all,  diologicaL  It 
is  true  tliat  %vhen  the  divergence  ia  due  to  a  cerebral  Imion  our  thcni[>entic 
resources  are  often  very  limited, 

J 11  the  paralysis  of  convergence,  as  well  as  that  of  the  ocular 

mui^^lea,  is  sometimes  seen  to  disap}>car  spontaneously. 

Ht^atfria  and  jieuraisthcnia  ai*e  more  accessible  to  medical  intervention. 
This  is  not  the  place  to  discuss  in  detail  the  multiple  means  wliich  may  be 
employed  in  these  complex  affect ions»  The  essentials  will  always  be  phi/si~ 
eal^  inteliecittaij  and  moi-al  hyfitene,  a  rati<inal  and  comforting  regimen,  out- 
of-door  exercise  J  good  nourtshment,  and  tlie  like*  Hydrotlierapy,  judi- 
ciously applied,  almost  always  docs  patients  of  this  kind  much  good.    It  ia 


>  X<iiTit]ult,  Soc.  fnui^ui^  d'Opbt  ,  1892,  p. 
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fpoQi  their  ordinary  environmeiitj  to  ma 
their  residence*    Other  surrouDdiugs  give 
mouDtaiii  heights^  the  aiiiiojaticesj  cares,  and 
soiall  or  disappear  altogether,  like  the 
fell  behind,  aud  which  are  sairccly  perceptible 
from  the  other  side  of  the  ocean,  a  queistiou 
oftea  shows  us  its  better  side, 
of  special  importance  in  the  case  of  astheiiopes 
tm  overwork.   It  is  for  them  esi]>et'ialiy,  that  rejxjse  uf 
tfe        m  well  9d  chan^  of  habitat,  hydrotherapy,  etc>, 

ffmi  iiiflnencefi  €*an  do  no  harm  to  ihoi^  whose  iosyffi- 
<hie  to  a  l^k  of  use  of  their  adductor  miisclee, 
a  cum    It  is  the  e^rtcise  of  the  impotent  funo- 
clse  which  will  render  them  service- 
il  amns  appropriate  to  attempt  an  explanation  of  the 
fijimlly  competent  authors.    Some  of  them^  as 
these  e-xerci^^  in  insufficiency  of  conver- 
t  strabismus.^    Others,  like  von  Graefe,  advise 
ibe  efforts  required  of  ihe  adductor  muscles  M^ould 
v^akeo  them  still  more. 
,  1^  m  different  conditions  each  opiuion  may  be  correct, 
^  <«ftii]ilj  right  for  many  cases  of  our  finst  and  ^^eeond 
On  the  other  hand,  proj>er  exercises  may  be  iii- 
mCtb*  tliini  form,  whci-e  tiie  iufirmity  is  aiscribable  to  a 
mofW^efj  in  cases  where,  after  surgical  iuterven 
are  prepared  to  resume  their  function. 
^^bK  iBSttfEciency,  these  exercises  may  be  [performed  with 
m  bbek  spot  on  a  white  background j  or^  better  etill, 
^p«ftuna  of  our  dynamometer.    This  olyei^t  of  fixation 
the  patient's  eves  along  tlie  median  litiej  or,  what 
the  ]>atient  approaclics  the  object^  taking  nire  to 
|iH^itfl  the  tA^ndency  to  douhlo  vision,  which  becomes 
tite  test-object  apiirooches  the  punchtni  proTwutm 
It  b  precisely  for  the  sake  of  rendering  this  diplopia 
^  ^         hand,  to  aid  fusion,  that  it  is  best  to  choose  as  a 
iyt  «  Inger  or  a  pencil,  but  a  very  fine  luminous  |K>mt  or 


.  Ti  nmmf^^'^'^  dhcrgmi  stmbismm^  exei^ise  of  this  sort  mar 
,^^g^y  on  one  condition^ — tliat  is,  tliat  binocular  vision 


of  strabisnuis  and  t^ses  in  which  one  of  the 
or  amaurotic  are  fram  the  outset  excludofh 


m  lackingf  but  the  sight  of  both  eyes  is  fairly  good, 


Ailbeat^piu,  Bmiul  Med.-Chir.  JiJurnnl,  p.  181 »  1898. 
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the  treatment  should  begin  by  siereoacopie  exerciaes  for  the  ]mrpo«e  of  re- 
establishing fusion  of  the  retinal  imagt^s*  The  j^tereoscopic  ubjeets,  at  first 
widely  sef>arated  from  each  other,  are  irradually  brought  ncart^r,  witlj  the 
tiew  of  bringing  the  eye«  towards  jmrallelism  and  thence  to  iiiereasiiig  con- 
vergence. We  fullow  here  the  converge  principle  from  tliat  which  guidetl  iiB 
in  the  treatment  of  convergent  stJPabismmi,  In  that  casCj  we  took  care  to 
exclude,  by  means  of  the  strongest  convex  glasses,  any  effort  of  accommo- 
dation^  for  the  sake  of  diminishing  at  the  same  time  the  impulse  to  couvcr- 
genoa  Here,  on  the  contrarj",  we  give  the  patient  the  weakest  Cinivex 
gUsfi^  with  which  he  can  still  distinguish  climrly  the  steref^seopic  objects, 
and  we  diminish  their  strength  in  proportion  as^  by  the  diminntion  of  the 
distance  between  the  objects,  the  coiivergenoe  increases. 

Ther€  may  even  present  itself  a  case  of  so  higli  a  degree  of  myopia  that 
the  patient  does  not  need  glasses,  or  even  needs  concave  glasses,  in  order  to 
see  distinctly  to  the  bottom  of  our  stereoscoix?.  In  such  a  case,  an  increase 
in  the  power  of  the  concave  glasses  will  stimulate  his  convergence. 

I  beg  pertnjMion  to  cite  here  an  olrtiervation  weU  adupted  tt*  domonatrat©  the  utilitj 
of  iuch  tiereisea.  I  notic<?d  one  day  in  th©  waiting-rcMjm  of  my  clinic  a  woman  whos^ 
divergent  atinhUmus  was  Btrikinj;  at  the  firat  glance.  I  had  no  doubt  that  it  wa^^  with 
reference  t*>  thw  inflrmityj  thiit  she  had  come,  but  she  declurcd  that  her  visit  wiw  only  to 
bring  her  child,  suffering  fn^m  atj  ojililbidiniji ;  thut,  a^i  for  herself,  sba  hud  squinted  too 
kwig  to  think  of  seeking  treatment  for  )t,  and  that  ^he  did  not  desire  it.  However,  I  got 
penniiiion  to  eiuinilne  her* 

I  found,  in  the  left  eye,  myopia  0.25  D,,  V  =  1,  and  in  the  right  eye^  myopia  0.5  D  , 
V  =  OJ,  Th^j  latter  eye  diverged  thrf>ut|fh  an  angle  of  thirty-nine  degrees;  thw  fields  of 
fiiatton  of  the  twtt  eyes  did  n6t  ei^cet^  thirty -ftve  degrees  to  the  nasal  side ;  the  tempwral 
fiide  was  aUo  of  lest  esclf^ut  than  in  the  norm  id  condition. 

On  making  the  patient  h*ok  at  a  distant  candle-flame,  she  dtd  not  iee  double,  either 
with  or  without  a  colored  gln^,  but  crossed  diplopia  appeared  when  a  vertical  pri^m  ww 
placed  before  one  (*f  her  eyes,  Henee  there  wa*  suppreaaion  of  the  imprea^iyn  m-eived  bj 
one  «f  the  retin*  in  the  horizontal  meridian » the  parts  above  and  below  having  maintained 
tbielr  relationa  with  the  retina  of  the  other  eye. 

The  patient  beiru?  emphaticiilly  requested  ti>  fli  a  near  object,  she  made  a  few  efforts 
of  convergence,  but  the  eyca  were  fur  from  acquiring  Ihe  proper  direction,  and  the  Htfht 
eje  agmin  resumed  at  the  end  of  an  instant  its  divergence*  Keverthelci&i,  we  encouraged 
the  putient  U*  undertake  etereoicopic  eiercisesi. 

bhe  aoted  on  Ihia  advice,  but  without  nmeh  enthusiui^m.  It  was  rather  with  a  view 
to  plet^'e  u?,  that  she  loc^ked  into  the  etereosco^jo,  while  pressent  for  the  sake  of  her  child's 
treatinenL  In  spite  of  that,  we  eucceeded  in  re-e^tahU^hing  bimx:ukr  vision  and  In 
achievlnic  a  c<mipiete  di^itppeanince  of  the  strabismus  at  the  end  of  two  months.  The 
normal  eondition  pt^rsiated  for  several  months,— that  i^  tti  iay,  so  long  as  the  patient  eon- 
tiniiM  ooca^^ionally  the  stereoscopic  training.  She  negligt^ntly  abandoned  it,  not  eitringt 
as  the  had  declared  at  the  outset,  to  be  eurini.  But,  for  our  part,  there  exists  no  doultt  that 
thtt  per^ou  wou!d  have  achieved  a  ficrfeet  cure  of  her  atrahisniu.^  if  she  bed  continued 
the  stereoscopic  tifiinlng  regularly,  and  hud  suhetituted  for  it  later  direct  exercise  nf  the 
eiMivergence. 

However  this  may  be,  the  mull  proves  that*  even  In  the  case  of  a  divergent  strabis* 
mils  of  long  »tu tiding  and  of  high  degree^  orthoptic  truinlng  may  have  a  very  favorable 
tnfiuenoe.  There  is  all  the  more  reason  why  such  trairiing  ebould  exert  a  btmefleiul  influ- 
ence when  str&btsmus  is  begin  tiing,  and  especially  in  insuMciency  when  due  to  a  lack  of 
use 
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Such  training  may  also  l>e  undertaken  in  certain  cases  of  mmmlar 
inmifficimcy.  But  in  most  instances  it  is  better  to  cause  tlie  orthoptlt*  ex- 
ercises  in  such  circumstanct^s  to  be  precedefl  by  a  more  radical  and  powerful 
remedy,  that  m  to  say,  by  operation,  of  which  we  shall  si>cak  later. 

All  these  tveatments,  general  and  orthopticj  eveo  under  the  most  favor- 
able circumstances,  demand  much  time*  Hence  it  has  been  souglit  to  solace 
the  victim  of  asthenopia  or  insufficiency  of  convergence  by  means  of  pal- 
liaUves  until  hh  infirmity  shall  have-disappeai-ed.  In  shoit^  it  has  been 
sought  to  diminuh  the  convefyence  required  for  his  work. 

Evidently,  the  simplest  means  of  achieving  this  is  to  in4!^eaM  ike  dis- 
tance bdween  the  ci/cs  ami  the  fj^aiion-objecL  This  is  so  easily  done,  indeed, 
that  most  asthenof)es  are  fauuil  to  have  naturally  adopted  it  even  before 
they  consult  us*  It  is  only  myojieSj  whose  puncium  I'^motum  is  situated 
very  near  their  eyes^  that  we  mu  sometimes  relieve  with  eoueave  glasses j 
^vhichJ  l>y  increasing  the  extent  of  their  vision,  i>ermit  them  to  read  and 
write  with  les8  c^onvergence. 

Thus,  the  myope  of  4  D*  is  obliged  to  make  an  effort  of  convergence 

of  4ma  in  order  to  work  at  the  distance  of 
hh  pmidum  remotum.  And^  as  the  exjieri- 
ments  above  mentioned  have  taught  us,  he 
needs  twice  as  much  as  this, — that  is  to 
say,  8m«j  in  reserve,  or  a  total  of  Vlvia  of 
convei-gence  power*  By  giving  him  con- 
cave glasses  of  1  D.,  we  carry  his  distinct 

vision  to  ~  Thei^fore  we  have  di- 
minished by  one  metre-angle  the  conver- 
gence necessary  for  fixation,  and  by  3ma 
the  total  RHjuired  for  continued  labor* 

But  practice  proves  that  the  appli(B- 
bility  of  concave  glasses  for  this  purpose  is 
very  limited.  If  the  degree  of  the  myopia 
be  high,  the  glasses  necessary  to  lessen  efiec- 
tivcly  the  convergence  are  so  strong  that 
the  reduction  which  they  produce  in  the 
size  of  the  retinal  images  becomes  a  new 
cause  of  fatigue  to  the  patient. 

Henee  attempts  have  beeu  made  to  di- 
minish the  oonverg«noe  by  other  optical  appliances, — that  is  to  say,  by 
prismatic  glimes. 

If  wo  place  in  front  of  one  eye  or  in  front  of  each  of  them  a  prism 
whose  apex  is  directed  towards  tlie  temple,  as  is  shown  in  Fig.  52,  rays 
coming  from  the  distant  object  0,  instead  of  continuing  their  coarse  in  a 
straight  line  towartls  o,  will  deviate  at  P,  towanls  the  base  of  the  prism, 
in  tlie  direction  Pf.    The  eyes,  instead  of  being  directed  in  a  parallel  direc- 
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towards  0,  during  distant  visioiij  will  Im?  direckMl  towanls  />,  that  m 
to  my,  they  will  diverge  tlirough  an  angle  equal  to  twice  the  angle  DPO. 
It  is  for  this  reason  tljat  the  name  ahthiding  is  given  to  the  prisms  plaeed 
with  the  ajiex  towanls  the  temple* 

If  tiie  object  be  brought  nearer,  the  convergence  required  fiiir  its  fixation 
will  always  l»e  le?s  by  tbia  angle  than  it  would  if  the  individual  were  not 
using  these  glasses*^ 

It  is  evident  that,  if  the  paliexit  also  reqnim  concave  or  convex  spherimi 
or  c^^lindrical  lenses,  the  two  Burlacx?s  of  the  prism  may  be  ntilissed  for  this 
purpose.  Thus  it  becomes  possible  to  combine  the  two  optical  appliances 
before  mentionetl  for  the  diminution  of  convergence,— concave  lenses  to  in- 
crease the  distance  of  ^^pmuimm  remoium^  and  prisms  to  mtxliiy  tbedirec- 
*™  of  the  visual  lines. 

For  tlie  same  j>ur])ose,  spherical  lenses  may  be  dteefittrd  ;  that  is  to  say, 
tfaey  may  lie  place*!  befoi'e  the  eyes  in  suda  a  way  as  to  use  an  ecccmtric 
rt,  ^vhicb  has  the  same  effect  as  the  prism  combitu^  wttli  a  spherical 

FlQ.  63. 


Thus,  in  Fig*  53j  instead  of  cutting  the  concave  gjjet-tjiele  glass  with  its 
centre  minddent  with  the  optical  centre  of  the  lenSj — that  is  to  say,  along 
AAA  Ay — it  may  be  cut  fi^om  an  eccentric  portion,  along  BBBB,  The 
luminous  mys  coming  from  0  are  then  deviated  at  F  towards  the  base  of 
the  priams  thus  ubtiiinetl,— that  is  to  say,  towanU /-  In  x\%\^  way,  the  eyes 
that  use  these  glasses  are  obligetl  to  diverge  (JP)  when  looking  at  a  great 
distance  (PO),  or  to  converge  less  when  looking  at  near  objetrts, 

Tu  obtain  the  same  effect  with  convex  glasses^  the  [mtient  must  be  made, 


*  CnmBwlt  in  this  coTinection  Ihe  treatise  of  MaddoK^  Tho  Cliniciil  Cie  of  PnsmSf 
Briitol  4tid  Londttji,  1893,  and  Prentice^  vol  ii,  of  the  present  work. 
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Oil  the  coDtmry^  to  look  through  the  outer  part ;  the  glass  should  be  cut,  as 
is  shown  in  Fig.  54,  so  that  the  centre  of  the  glass  when  mounted  in  a  frame 
will  be  farther  out  than  is  it«  optiail  centre  (B^^fi  instead  of  AAAA). 
Hem,  again,  the  eonvei^enee  is  diminished  for  each  eye  to  the  extent  of  the 
angle  opf. 

Fia.  54. 

a 


Gi-eat  hojieg  were  entertained  as  to  the  efficacy  of  prisms  in  the  treat- 
ment of  motor  asthenopia-  These  have  not  been  entirely  realized,  for 
reasons  which  our  calculations  explain, 

ludetxl,  we  have  seen  that  a  mctre-angle  corresponds  to  a  prism  of  1*^ 
40'  (No,  3|,  acconling  to  the  old  numeration)  placed  before  ^ch  eye.  This 
is  about  the  limit  of  the  prism  that  can  be  used  in  practice.  Otherwise 
the  glasses  am  not  only  too  heavy,  but  the  chronaatic  aberration  and  tlie 
deformity  of  objects  which  they  produce  become  too  troublesome. 

The  aid  that  can  be  given  to  a  [xitient  by  means  of  prismatic  glasses 
is  therefore  scarcely  a  metre-angle  and  a  half  The  effect  of  decentring 
lenses  is  often  still  less.  Now,  the  iiisuflBciency  which  gives  rise  to  asthe- 
nopia is  generally  due  to  a  defect  of  the  convergence  power  much  greater 
than  one  or  two  metre-angles,* 

We  do  not  deny  the  utility  of  prismatic  glasses,  or  of  decentring  in 
low  grades  of  insufficiency ^  but  in  high  degrees  they  have  no  value-  In  the 
former  case  it  is  even  essential  to  guard  one's  self  ft'ora  judging  by  apjtear- 
ances,  as  these  cases  oflcn  get  well  of  themselves. 

I  tiiiy  qunUs  tiiiro  nn  ob«ei*vniitm  well  0i  Ui  initmct  m  tumeemlng  tb«  effl«*cy  of 
priitni  in  iJlbflmjpitt.    ihi  exHriiining  tm«  day  ihe  apeetiK-ks  at  n  piiUent  who  had  corns 
10  coniull  riiw  fur  RMUHdhiii^  diiroTCni  th^tn  uttlitinopitt^  I  found  Iht&l  she  hmd  b^n  veftfuig 
pHnm  with  llieir  apiee*  U^mani^  the  ncwes.    Those  spectntles,       U>ld  nie,  h»d  been 
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'bed  fitt  her  mmy  years  h^{k>Te  hy  Dr.  L,,  und  tliej-  were  abaolulely  iJidiRpenBalle 

At  my  requesi  Ihta  pfttieiil  found  thf  formulu  for  ht^r  |jlitii.*e^,  in  which  pmrris  were 
|»FeM:ril>ei],  Uut  ihdr  upices  were  lu  hiive  Wen  in  ihe  upptwSto  dirL'tliun,*Umt  k  lu  *uy, 
Cfrimrria  ih€  UmplrH,  The  iu«st<^r,  far  he  wus  one  uf  tht?  UJo6t  CLPnijieteut  of  yphthahiiulo- 
pisu,  wlii*  hiid  prescribed  ihe  glitsseo  bud  thtrefart-  hoped  in  lliii  wuy  to  currt-tt  an 
9iificiffHcy  t*f  the  internal  recii^  it  wub  i-ttllL-d  hj  thr>e  duys*  But  the  opLkiun  hud  iiiude 
»  ijikUk4.%  bud  niuuiUed  them  in  the  opp»tite  dimliou^  und  the  ptitient  hiid  wurn  them 
And  fuuiid  Jjjeiii  t«>  fiitij-fuctory  thiil  fUv  itfflrrnw]  her  intthiliiy  U*  work  m  cumfurt  w  klnjut 
thmit.  Whiil  i*  the  eonelu^jon  lo  be  druwn  fiotn  thih  tule?  UK  thjit,  tht*  dociur  hiiving 
mIttHken  «n  in^uffitieiicy  of  divei^enee  fur  nn  in^uffieieney  of  iwiivergi'rn?*?,  the  i  sat  Hint's 
giiardinTi  an*;fi4  h»d  so  eontrulJed  the  hands  of  the  uptieian  that  the  lutter,  by  mukintj  ft 
teiUiterbttkncmg  mibtjike^  bad  bet  ihingii  in  order  ?  For  my  part^  I  tee  no  other  contdu- 
lloizi  tbim  the  tlight  e^eel  of  weak  pri&mK  and  the  great  power  of  imaginiLtion. 

If  rest  and  general  tiratmeat  are  stowii  to  be  ineffective  in  instiffi* 
ciency  of  coDvei^nce,  and  if  it  be  of  too  bigh  a  grade  to  be  susceptible  of 
eormlion  by  optical  means,  one  l%  justified  in  liaving  recourse  to  surgical 
interveotlon  iu  order  to  re-establish  tbe  lust  i>ower. 

From  the  days  of  vou  Gniefe's  to  our  own,  tmotomif  has  been  tbe  usual 
operative  procedure  for  remedying  asthenopia.  Iu  insufficiency  of  con- 
vergence, tlie  external  recti  are  divided^  far  the  purjioec  of  diminishing  the 
wurk  of  the  adductor  muscles  by  weakening  their  antagonists. 

The  harm  that  has  been  done  by  tliesc  tenotomies  is  considerable.  Not 
only  has  asthenopia  very  rarely  been  cui-ed  in  this  way,  but  a  most  troul de- 
some  eonvergont  strabismu.«t^  with  homonymous  diplopia^  haa  often  been 
addtd  tt>  the  former  trouble* 

In  the  surgical  tmtmeut  of  i nsnffici en cy  of  convergence,  two  opcjtitions 
should  be  taken  into  consideration :  tenotomy  of  the  abdnetors  and  ad- 
fsnoetnent  of  the  adductors* 

The  former  ojieration  diminishes  the  power  of  divergence,  the  latter 
iiicrease!4  the  power  of  convergence*  Tlic  fii*st  of  these  two  operations  is 
tbe  simpler.  But  to  know  whether  it  is  applicable^  we  must  first  aseeilaiti 
if  tbe  |jatient  [jossesses  divergence  strong  enough  to  allow  a  part  to  l>e  sacri- 
fice<l  iu  the  interest  of  convergence.  If  in  such  a  case  as  is  represent*:!!  by 
the  letters  F  and  G  of  our  diagram  (Fig,  48)  we  diminish  by  a  tenotomy 
the  already  defective  divergence,  the  minimum  of  convergence  is  rendered 
positive;  in  other  words,  a  convergent  strabismus  is  produced* 

Hence  it  follows  that  tenotomy  is  out  of  tlie  question  in  cases  wherein 
divergence  is  zero  or  less  than  the  uonnal.  This  is,  as  has  been  said  before, 
very  common* 

If  the  divergence  be  normal,  as  in  D  (Fig*  48),  or  exaggerated,  as  in 
Bj  C,  Ij      should  tenotomy  always  be  done? 

That  dciiends  iqwn  what  can  Ije  accomplished  by  it*  If  diminution  of 
the  divei^nce  without  ihe  sacrific^e  of  all  this  function  suffices  to  .supply 
tbe  deficit  of  cimvergcnt^,  then  tenotomy  of  one  or  botli  of  the  abductors 
may  be  indicated*  But  if  it  is  not  sufficients  then  this  opnition  is  at  all 
events  useless ;  asthenopia  would  i^crsist  in  Bpite  of  it* 
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sohre  tlie  problem  of  the  efficacy  of  tenotomy.  It 
tliefbUcHring  re!^^lt$:  When  the  conditions  of  the 
odienrbe  good,  the  exciirBions  about  normal,  tiie 
iiiily  slightly  limited,  liehig,  as  it  were^  displaced 
in  B  and  C  (Fig*  48),  tiien  tenotomy  gives  good 
i  m  pojtial  limitation  of  divergcQce  may  increase  oon- 

mmutint. 

no  mistake:  The  tenotomy  of  which  I  am 
I  coupler  as  admissible  in  ceiinin  cases  of  insufficiency 
involviDg  the  entire  extent  of  the  miiscle^s  iiiij^r- 
itmiiamy,  limitetl  to  the  strict  detachment  of  the 
baft  mi  a  seUim/  hack  of  the  must4e,  as  is  obtainetl 
fitim  the  surrounding  tissues*   In  the  latter  way 
the  eJccun>ion  of  the  eye  towards  tlie  side  of  the 

of  the  following  explanation.   Tenotomy  thus  prac- 
^  miieh  by  the  displacement  of  the  insertion  of  the 
wiaferain^of  its  action*    Indeetl,  the  new  attachment  of 
g^fobe  is  usually  not  so  firm  as  its  original  insc^rtion, 
lir  ife itttefiiKtliation  of  a  more  or  Ws  lax  cicatricial  tissue^ 
place  relatively  to  its  surroundings,  but  sensibly 
tlie  eyelMilh 

M#«f  iwolor  «&thenopta,  in  which  teat^tcmifhiid  ft  v^fj  favorable 


1^  T«ttj«l  3ine  of  Fig,  65  represents  tlic  amplitude  of  eouveiv 
tlii  openitiPiK    ll  U  k>  be  aunlyzed  a£  folluwa : 

^  * 

imr  ex  tern  nl  recti,  followed  hj  txercises  in  eon- 

Ic^bl  nesrefT  e^*  to  speak,  the  wliole  of  the  amplitude  of  con- 

tl  Vt<«)ne:  ^  ~      |  <^  =  ^Omtx  {rit/hi  vertical  line,  Fig.  65)  ^ 

waft  cured. 


atill  more  favorable  cases  the  total  of  the  ampli- 
<f     wgcnce  not  only  remains  intact  after  a  pro|>er 
^B^tec  may  even  gain  somewhat  when  it  is  followed 
^^Usti  training. 

^  he  wrong  always  to  expect  such  happy  results 

Although  at  tiraes  the  amplitude  of  con- 
suls intact  after  this  oj^enition  and  bect^meB  more 
^^^^^  incimse,  yet  diminu- 

,  #t  4  r«V,  tl^^  oousetjuenee  of  the  tenotomy. 

.  4  niUable  reduction  of  thif^  range — even  the  limi- 
..psiofi — shows  an  insuffieient  development  or  ^^reat 
.4^0)  of  the  eyes.    In  this  case  tlie  sacrifice  of  a 
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great  part — eveu  of  the  whole — of  the  tlivoi-geiice  itRTcastcs  tlie  positive 
oonvergenee  only  very  sliglitly*  The  amplityde  of  convergence  remaiiia 
rediiml,  and  to  the  insiiffieiency  of  convergence  which  persi^^ts,  is  adtletl  ao 
ini?6iiffideiiev  of  divergena^,  or,  more  ctjrreetly  ?jM^iking,  convergent  stra- 
bkmus  with  ciost  troublesome  homouynRuis  diplopia.  The  patient  sees 
double  during  cither  near  or  dist;int  vision  ;  the  ulceration  which  was  to 
have  cured  him  hm  greatly  aggravated  his  condition* 

It  ia  to  e9ea{>e  this  danger  that  we  generally  abstain  from  i^rforming 
tenotomy  for  the  cure  of  motor  asthenopia.  Loyal  to  our  priueiple  of 
vicreasinff  (he  power  q/  the  weak  mmdes  mther  than  decrea^hr;  that  of  their 
Q^^ustSf  we  have  for  many  years  Iiad  I'ecourse  in  such  eajiCB  to  the 
advancement  of  the  intmud  redm  of  one  of  the  eye??.  Double  advance- 
ment is  only  e?cceptiomlly  necessary.  We  have  founds  indeed,  that  6^  muS' 
cular  adpancem€7it  much  more  w  gamed  on  the  positive  aide  of  (he  arnpftlude 
qf  emvergefice  than  is  gained  bytenoiomiff  while  noUung  is  lost  on  Uie  negaiim 

Let  us  cite  in  support  of  this  the  following  observation  s 


Fio.  5G. 


A  hoj  ten  yeaft  old,  alightlj  myopic  ftnd  ustigmatic  to  0,75  D,, 
but  hflvins;  eicellpnt  visuul  ncuity  in  hith  eyefl» 

Aslbpiiopiji  which  bus  lniSted  a  long  iime^  in  spite  of  glas&os, 
g:enem]  Hnd  Irtcul  chtv^  which  the  best,  physidani  and  ipecialisU  of 
thb  country  httve  given  hira  in  profUs-ion. 

His  ampUtudc^  ttt  convei^^nce  annlyzefl  as  follows  i 

^  Z      }  *  —  ^^25»iia.  It  is  shown  in  le/i  vertical  line  of  Fig.  6S. 

Enerj^etic  ttdvancement  of  one  of  the  intfiFnul  rettt. 

Three  weeks  Inter  the  amplitude  of  convergence  was  found  to  be 

p  =  more  than  ^^^^^  ^^^^        advanwjnjent  procured 

r  s= — l.&r^ 

for  him  a  con  veiling  power  much  stronger  even  than  the  normal^ 
»nd  left  bia  divergent-c  mtact  (rit/At  vertical  line,  Fig.  56). 

ThU  result  hft:a  retnaincd  permanent.  The  young  man  has  niched 
his  Ettadies  brilliantly,  and  when  I  saw  hint  thirteen  years  latefj  hu 
amplitude  of  coDvergence  wa3  gtill  as  extensive , 


We  could  dte  a  naraber  of  quite  as  conchiBive  obser- 
vatioDB  as  this,  proviog  tbe  6ii|>eriority  of  advaucemcDt 
over  tenotomy  in  motor  asthenopia-  ™ 

It  is  .self-evident  that  in  deciding  to  intervene  surgi- 
cally in  a  case  of  insufficiency  of  convergence  we  do  not 
renounce  the  other  curative  means  which  have  already 
been  discus^.   We  always  consider  tbem  as  iudisposable  atixiliaries  with 
which  to  achieve  a  complete  and  lasting  cure. 


90 


TREATMENT  OF  DIVEBGEKT  STRABISMUS. 

The  principles  which  we  follow  in  the  treatment  of  divergent  stmbismus 
are  the  same  ae  those  timt  have  guided  ua  in  that  uf  insufficiency  of  con-^ 
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vergence.  We  shall  only  apply  them  with  more  energy-  Thus,  one  will 
not  hesitate  long  about  intervening  sni^ically*  The  best  oi^eration  here 
alao  k  mimular  admncemmit,  and  it  should  generally  be  performed  on  both 
adductors. 

When  the  strabismua  is  of  high  degree  and  of  long  etaodiDg,  espeeftlly 
when  it  occurs  in  an  amblyopic  eye^  it  will  be  best  to  practise  at  one  sitting 
the  advancement  of  both  internal  recti,  combined  with  tlie  resection  of  their 
tendinous  extremities.  If  after  weeks  or  months  the  effect  of  this  operation 
should  still  be  insufficient,  the  moderate  tenotomy  of  one  external  rectus, 
or  even  of  both  external  recrti^  may  be  added.  Bnt  this  is  necessary  only 
in  extreme  cases  of  divergent  atrabismua. 

After  every  muscular  advancement  w^e  always  bandage  both  eyes  aiwl 
keep  them  thus  for  at  least  five  days,  in  order  by  their  immobility  to  favor 
the  attachment  of  the  muscle- 
In  convergent  stmbismua  this  suppression  of  vision  by  bandaging  ia 
very  useful,  for  it  dimiuishes  the  tendency  to  convei^ence,  which  mightfl 
thwart  the  effect  of  the  ojieration.    In  divergent  strabismus  the  efforts  of 
convergence  ai*e,  on  the  contrary,  favorable,  inasmuch  as  they  tend  to  tli^ 
same  end  as  does  the  oj^eration, — that  is  to  say,  to  the  diminution  of  diver" 
gence.    For  this  reason  we  leave  off  the  binocular  bands^  in  this  ca,^ 
sooner  tliau  after  an  o|>ei"ation  for  convergent  strabismus.    After  the  re-* 
mov^al  of  the  bandage  orthoptic  exercises  are  immediately  instituted.  They 
tend,  at  first,  to  re-establish  binocular  fusion  by  means  of  sterec^scoptc  ex-« 
erciscs.  Then  the  patient  is  taught  to  bring  a  small  luminous  object  slowly^ 
towards  his  eyes,  just  as  in  the  orthoptic  treatment  of  insufficiency  of  con- 
vergencep  ^ 

If  the  oi)eration  should  have  accomplished  too  much,  which  happens 
very  rarely  and  only  when  the  advancement  of  the  intcmna  has  been  com- 
bined with  tenotomy  of  the  ex  tern  us,  the  set-back  muscle  must  be  advanced 
by  means  of  one  or  two  sutures*. 

Unfortunately,  one  often  sees  operators  even  yet  try  to  correct  divergent 
Btrabismns  by  tenotomies  alone.  They  are,  generally,  obliged  not  only  to 
do  what  I  have  mlled  exaggerated  setting  back  of  the  musi.4e, — that  is  taJ 
say,  to  detach  the  muscle  from  its  connections  with  surrounding  tissues, — 
but  also  to  repeat  this  o|>eration  several  times.  Many  of  them  have  re* 
course  to  what  Graefe  called  a  thread-operationf  which  consists  In  dm  wing 
the  eye  forcibly  by  means  of  a  suture  towards  the  nose,  with  a  view  to 
obtaining  an  insertion  of  the  external  rectus  still  farther  back.  We  again 
repeat  what  we  published  twenty  y^rs  ago  and  what  we  have  just  said  in 
discussing  the  operation  for  convergent  strabismuSj  that  this  procedure  is 
unworthy  of  modern  ocular  surgery.  If  one  succeeds  in  thus  giving  to 
the  eyes  a  parallel  direction  when  they  are  dii"ected  straight  forward,  one 
creates  an  insufficiency  of  the  abduct*Jis,  a  convergent  strabismus  with 
homouymnus  diplopia  when  binocular  vision  exists,  in  the  lateral  excursions, 
The  eye  has  been  partially  removed  from  its  muscular  funnel  iDStead  of 
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behig  put  into  it,  as  is  done  bj  advanoeraeiit,  or  iDstead  of  being  tiirned  m 
it^  as  by  advancement  combined  with  tenotomy. 

I  hifcTB  |mt>H5Bed  itr  the  Archives  d*Ophftiltftoloffie  (March  And  December,  18%^  ind 
Juir,  I8&fl)  m  Berie»  of  cbaracterifltic  oba^rvatiana  concur ninf;  thtt  VRriouj?,  motKixlH  opor- 
Mion  in  the  different  forms  of  Jtrubiflniiis,  May  I  be  aTlnwed  tn  end  i\m  piimi^mph  with 
»  I  hut  ocrtimd  to  me  while  1  was  currecting  the  proofs  of  thifl  work  ?  It  cojicertja  ft 
man  iwenty-lwi>  year*  of  age.  His  U/i  ejq  ahowcd  ^  H.  0.5 ;  V  —  t ;  Ihe  riff  hi  eye,  M. 
2  S  with  AS.  m.  16;  O.t. 

From  th*;  first  years  of  life  was  affected  with  a  divtrfftni  tfr(ihmnu$  hit  right 
ojm,  amountifig  to  2*F, 

The  impffTfil  cjcoimloni  of  hoth  eyes  were  very  extended  (65*),  the  mmd  ouea  notably 
limited  (4^  on  the  left,  40*  on  the  right  oytj). 

Th^re       neither  ^imultaiKHim  vUion  nor  diplopia,  nor,  of  eourse,  macular  fusion. 

I  perforn>ed  at  oooe  Ihe  advamemtnt  <if  both  inUmai  rteii  muscls«  with  the  refection 
fif  thdr  tendinous  extremitie*. 

Six  day»  aftcfj  %hfi  luturea  were  removed  The  neventh  day^  visual  exerciser  were 
b^iui  with  a  dtalant  eandle-flame^  the  left  eye  hQing  provided  with  a  colored  glaas,  the 
right  with  its  ci>rrectlng  lens. 

After  a  ^hort  time  the  patient  mamfeated  a  crossed  diplopia  of  2**,  With  a  prism  of 
1*  h«  mw  the  two  ima^ea  at  the  sjime  place^  but  without  fusing  thorn  as  yet.  The  Kame 
thing  happened  with  the  stereoscope:  ih^  two  engravings  were  eeen  at  3rnt  only  limul^ 
ta]i«tiiia1y«  but  after  some  exerc^ises  the  patient  fiis^  them  in  such  a  way  that  he  per- 
mved  distinctly  the  perspective, — Le.y  the  relte/. 

In  Hering's  test  with  the  falling  b»ll»,  all  bw  answers  were  correot. 

Continuing  re^larly  tlie  storeoscopie  ex^rcbes,  the  patient  recovered  thus  a  perfect 
bitn>cul«r  vision  and^  with  it^  llie  ideal  mm  of  bis  strabismus. 

Three  weeks  after  the  operation  the  maximum  of  convergence  (p)  was  more  than 
SOfiMi,  the  minimum  — l.Bma,  ihervfore  the  ompliinde  of  convergence  was  tlMmn. 

Thb  fact  is  eitremoly  aigniflcnnt.  It  ahow.*  that  the  advancement  of  the  abducting 
fnuscte  haa  given  the  patient  a  eon  verging  power  which  considerably  surpasses  the  nor-^ 
mal  one,  and  ihttt  withttr^i  dftnmgr  to  ike  (tbtht^^tlon^  which  k  equally  superior  to  the  nonnaU 

In  the  same  way,  for  frtjm  losings  an  after  setting  back,  somewhat  of  the  associated 
hiteral  movementSi  he  has  gained  by  the  advancenieiit  of  the  miii^clcft.  The  nnsal  excur- 
Mont  are  now  eqml  to  60*  (instead  of  43°  and  40° )i  whilst  the  temporal  ones  pasi  still 
Veyond  60**,  as  beforev 

NON-FABA  LYTIC  STRABtSMTO  SURSUM  AND  DEORSUM  VERQEm 

Leaving  out  of  (xmsideration  the  elevation  of  an  eye  which  is  strongly 
deviated  inward,  and  the  lowering  which  often  accompanies  high  degrees 
of  divergence,  manifest  vertical  stmbbmus  is  very  rare-  Generally,  stm- 
bismus  sur^m  or  deorsnm  vergens  is  due  to  the  paresis  or  paralysis  of  a 
depressor  or  levator  muscle,  or  to  congenital  absence  of  the  muscle  (Ijaw- 
fofd).  A  badly  performed  strabotomy  may  likewise  give  rise  to  a  differ- 
ence in  level  between  the  eyes. 

Bat  vertical  deviations  may  exist  in  a  latent  cjondition. 

I>r,  Geoige  T,  Stevens  has  especially  drawn  attention  to  this  form  of 
motor  troublefl  of  the  eyes  and  to  their  consequences.  We  would  refer  our 
ffAdem  to  the  chapter  of  this  work  in  which  that  autlior  himself  has  given 
the  results  of  his  in%'estigations.  We  here  limit  ourselves  to  saying  that 
latent  vertical  strabismus  shows  itself  especially  by  asthenopia*    It  is  de^ 
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Vertical  stmbisinus  is  geocnilly  much  more  rebellions  to  trcatmetit  than 
liQFi^otital,  and  in  the  higher  degrees  one  rnay  be  obliged  to  opemte  on  both 
ef€&in  order  to  remedy  a  strabismus  sursum  or  deorsiitn  vergeos* 

Oiir  method  of  procedure  for  ct^rreeting  a  diiTerence  jn  height  between 
fves  may  be  summed  up  m  fol  lows : 

The  eyeia  being  generally  employed  in  looking  downward,  it  is  better  to 
kmer  the  more  elevatetl  eye  than  to  elevate  the  lower  one*  This  lowering 
may  be  obtained  in  small  degrees  by  tenotomy  of  the  superior,  but  it  is 
QBually  preferable  to  advanee  tlie  inferior  rectos.  In  the  highest  degrees 
tbe  combination  of  ad%*aneement  with  tenotomy  may  become  iiece^ry. 

It  will  be  noticed  that  I  operate  only  on  the  recti  mnsdes.  In  fact, 
though  I  was  the  first  to  perform  tlie  sedion  of  an  oblique  mmcte^ — that  of 
tie  inferior  at  its  origin,* — I  am  far  from  advising  this  operation  with  a 
^ev  to  remedy  J  for  iiistiince,  iiiimsis  of  the  inferior  rectus  of  the  other  eye, 
Dntmthstanding  the  fact  that  thig  oblique  is  the  antagonist  of  that  rectus. 

perform  the  section  of  the  inferior  oblique  only  in  the  very  rare  case 
in  ^hich  we  desire  to  bring  to  the  middle  of  the  palpebral  opening  the 
upper  jmrt  of  the  eornea^  when  it  alone  has  remained  transparent  and  has 
M  an  artificial  pupil  made  opposite  it.  The  combination  of  all  the  means 
at  our  disposal — tenotomy  of  both  levators  and  atlvancement  of  the  inferior 
Pectus— may  then  be  necessary  in  order  to  obtain  aa  considerable  a  lowering 
of  the  eye  as  is  requisite. 

It  is  unnecessarj'  to  add  that  here,  as  in  all  stmbotomy,  careful  watch* 
iugof  the  |iatient,  binocular  liandaging,  etc,  are  essential,  and  that  orthoptio 
Wniug  will  aid  us  in  controlling  and  confirming  the  effect  of  our  oper- 
ation, 

NYSTAGMUS.* 

Nystastmus  consists  of  an  OBciRatory^  involuniavT/j  rhythmic  movenieni 
of  thi  etfeball^  hatnng  ^maff  range ^  owl  being  more  or  leiS9  crmlinuoue,  Tliia 
iiiovemcnt  may  take  place  in  the  horizontal  tli  recti  on  (konzortial  nystagmus), 
^tbe  vertical  {vertical  nystagmus),  or  may  represent  a  more  or  less  extended 
^M\m  around  tlie  line  of  sight  {rotary  nystagmus)*  Sometimes  it  affects 
t^e  direction  intennediate  t>etween  the  horizontal  and  the  vertical  (obfiqm 
^•y«tagmiis).  Finally,  the  oscillations  of  the  glol>e,  while  remaining  rhyth- 
mic^ may  simultaneously  represent  different  types  of  ocular  movements,  in 
^liich  case  the  nystagmus  is  called  mixed. 

Nyetagraus  Ls  generally  binocular  and  associated,  at  times  it  is  uni- 
^**PaI»    la  the  latter  case  it  is  almost  always  vertical. 

In  nystagmus^  properly  so  called,  the  rhythmic  oscillations  are  pro- 
*ly^l  in  all  directions  of  vision.  Their  range  and  rapidity,  howeverj 
"^^^  under  the  influence  of  certain  causes.  They  stop  during  sleep ;  they 
^  more  pronounced  when  the  victim  of  them  is  aware  that  he  is  lieing 


^  L*r)dQtt,  La  t^nototnle  dc  Tobllque  inf<^neur,  Arch.  d'Uphti  161^5,  p.  402. 
'  See  Lftndoli  and  £perDii»  lac»  cil*,  932. 


watchwl  than  when  tliiH  is  not  the  oise,  and  are  also  more  marked 
fixation  than  when  the  gaze  h  hmttentive.  Nystagmus  may  incr^ 
dimini^fti  during  a  eeriaiii  direction  of  the  ga^^e  or  in  certain  positions  < 
head  ;  it  is  at  times  entirely  sup|iressed  l)y  an  imnsual  nearuc^^s  (jf  tlio  \ 
of  fixation.  lu  tliis  case  it  is  tlie  eoovergenee  of  the  eyes  that  produod 
effect ;  iu  fact^  adducting  prisms  exercise  the  Siime  aetion.  \ 

The  ostnllutions  of  the  ocnkr  glol>es  are  often  aeeompanied  by  ^ 
gous  movements  of  the  head.  These  latter^  as  well  as  tlie  niovemeo^ 
the  eye^!,  are  made  roun<l  axes  whicli  are  parallel  to  each  other,  but  the  1 
thm  oi'  tlie  head  are  in  the  opposite  direction  to  those  of  the  eyes,  ^ 
Graefo,)  ] 

A  [Wirt  from  this  anomaly,  the  rotations  of  the  eyes  may  he  exed 
with  it^gulanty  in  all  directions,  and  the  binocnlar  movements  are  Doti 
free  from  distitrbance  when  no  stmbismiis  exists.  However,  tlie  fieU 
fi?&iition,  whether  monocular  or  biuocnlar,  is  notably  reduced,  esjieciallj 
certain  di relations. 

Frouj  the  point  of  view  of  etiology^  and  also  of  symptomatology^,  a  { 
tindiou  must  be  made  lietween  congenital  and  acquired  nystagmus. 

The  former  develops  either  very  smm  after  birth  or  in  early  infaJ 
It  ii*  almost  always  associated  witli  a  weakness  of  vmml  acuity.  ' 

The  frecpicnt  relation  lietween  albinism  aud  nystagrans  has  long  b 
known,  and  it  is  to  be  readily  explained  by  the  imperfection  of  vision 
eyes  ilevoid  of  chorioidal  pigment,  Nystagrans  may,  however,  he  coil 
*lent  in  certain  cases  with  good  visual  acuity.  It  then  manifests  itself  a 
wficu  the  vision  is  inattentive,  and  disappears  during  fixation.  With  i 
tain  milytH'ts  an  heretlitary  influence  has  been  deterniineth  (Alt'  Gra 
Lloyd  Owcii,) 

Pcrwrna  affecte<l  with  congenital  nyst^raus,  when  they  are  in  a  coi 
tiop  to  givt»  satisfactory  accounts  of  their  vision,  do  not  complain  of  { 
tnmiih'  of  the  latter  which  is  sj^cially  imputable  to  the  infirmity  in  (ji 
tiou.  It  is  noteworthy  that  they  perceive  no  apparent  motion  of  obj€ 
untl  HIT  unuoycd  only  by  the  weakneas  of  their  visual  acuity.  In  exc 
tiouivl  caj*csj  where  the  acuity  is  good^  biinx^ular  vision  exists,  the  lin 
of  the  field  of  fixation  are  normal,  and  the  associated  excursions  of 
eycfJ,  us  w<*II  as  tlie  amplitude  of  convergence^  leave  nothing  to  be  dcsir^ 

It  i?*  «|Uite  otiierwise  in  acquired  nystagmus,  wliieh  we  ought  to  si 
tliviile  into  two  i^togorieif,  essential^  idiopathie  nystagmus^  aud  the  nyst 
UIUH  which  is  m/mptom€ilw  of  lesiom  oftfie  central  na^miis  j^ydetn, 

Tlic  foi'nicf — essential  nystagmus— is,  so  to  sjieak,  a  malady  of  ofl 
imtion  ;  it  nffvi^  e^pcdally  miners,  aud  of  them  princi|>ally  those  who  wi 
in  eoal-iuincs*.  Attention  having  Ijcen  called  to  it  as  long  ago  as  1861 
PixhhmU*,  miuej^g-  nyfitajrums  fias  In^en  studied  esiiecially  by  Schroei 
Muoivii,  Nictlrn,  Sui'll,  Dnmsart,  and  Rnnn^. 

8mm  nystagmus  is  much  too  frcf|nent  in  the  large  population  engaj 
in  tho  milling  iudustry,  we  have  asked  our  eminent  colleague  and  frii 
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SSmeoD  Sncll^  of  Sheffield,  to  commiiuicate  to  m  the  results  of 

die  mv€!Stigations  whicU  he  has  made  oo  thh  siibjwt  in  tlie  niiuoa  of  Gvvnt 
Britain.  The  following,  somewhat  abridged  for  thia  article,  is  the  inter- 
fStiiig  Trpiy  which  he  has  kindly  furui^hed : 

"Nystagmus,  as  oceurring  in  miners^  is  characterized  by  the  apparent 
movement  of  objects,  either  m  a  circle  or  ellipse  j  headaclie  is  ollen  prt^^ut, 
md  especially  giddiness,  which  sometimes  causes  the  miner  so  to  stumble 
ibutthathe  Is  conn>cIIed  to  leave  his  work  in  the  miae*  The  nvovement*^ 
rf  the  globe  ore  chiefly  rotatory,  and,  though  to-aud-lro  o^ei[lati(»iis  are 
lomelimes  superadded  and  are  very  rarely  vertical ^  the  fij-st  named  are  sel- 
im  if  ever  abient  The  rapidity  of  the  ocular  motions  varies  greatly  :  from 
liity  to  one  hundred  and  fifty  motions  may  [ye  c^onnted  in  a  minute;  I  have 
cptam'ed  them  bs  frequent  as  three  hnndre*!  and  fifty.  Both  eyes  are  af- 
fected; the  rapidity  of  niovemeuts  may  vary  in  the  two  eyes.  The  more 
rapid  the  liscillations^the  less  extended  is  the  excursion  of  the  glolies,  The 
mllatioDS  are  arrested  by  turning  the  gasse  downward  below  the  horis^ntal 
line.  Miners  often  rc^t  their  eyes  in  thig  way.  Looking  npward  (levator 
mrm\&>  of  the  globe),  and  esiwcially  obliquely  to  one  side  or  to  the  other^ 
tspid  movements  of  the  head,  lowering  of  the  head  and  suddenly  rising  it, 
m  m^s  of  increasing  the  rate  of  movements  of  tlie  eyeball,  or,  in  other 
maesjof  rendering  them  evident.  Placing  the  patient  in  tlic  |K>3ition  he 
would  assume  at  his  work  is  another  method.  Associated  fref|Uently  aixj 
tnemom  of  the  head  (noticeable  to  the  hand  placed  oo  the  liead),  of  the 
eydids,  and  of  the  muscles  of  the  face  and  neck  ;  torticollis  is  met  with  ; 
mgk-blindne^  has  been  alleged  to  be  present*  Nieden  and  Romiee  and 
WTself  dispute  its  presence:  the  nystagmus  alone  is  a  suifident  cause  for 
sny  difficulty  in  seeing  in  a  failing  light.  Errors  of  refraction,  myopia, 
liv|irrmetropia,  and  astigmatism  are  often  present,  but  bear  no  causal  rela- 
tion to  nystagmns ;  visual  acuity  is  generally  unaffected.  Color- penx?ption 
16 good,  and,  so  &r  as  the  oscillations  permit  of  testing,  the  field  of  vision 
M  normal.  The  onset  of  the  disorder  is  often  brought  about  by  some  attack 
^^rilloesa    It  is  generally  met  with  in  men  who  have  worked  in  the  mine 

some  years.    Ninety  per  cent,  of  cases  occur  in  iJersons  from  twenty* 
five  to  forty-five  years  of  age, 

"Xy^Agmus  is  found  in  miners  (ooal-getters)  en^ged  at  the  coal-face 
and  wlio  work  in  a  more  or  less  constraine^l  p<^sition  of  Ixxly  and  of  ej'es. 
It  is  desinible  to  get  coal  in  as  large  pieces  a-s  jK»ssihle,  and  to  do  this  they 
tindercut,  or  '  hole'  the  seam  *    A  man  sits  wit ii  his  legs  crooked  up  lying 
almost  on  his  side  and  strikes  the  coal  with  a  horizontal  swing  of  his  pick 
at  the  Ijottom  of  the  eoal-s^ain.    He  wrll  cleave  away  the  coal  to  a  height 
ij^Agm  eigfateeo  inches  to  two  feet,  and  then  &s  he  gets  deeper  in  he  drag's 
under  die  coal,  lying  on  one  side  or  the  other.    The  distance  he 
mty  undercttt  the  ooal  varies  coti^iderably.    The  process  is  called  ^  holing/ 
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and  sometimes  the  undermining  may  be  continued  frum  two  or  three  feet  to 
as  mueh  as  seven  or  eight  feet.  The  rainer  applies  timber  supports  to  keep 
the  eoal  from  falHoi;  as  he  proeetHlTi  with  hh  work.  As  just  described,  it 
h  ttdled  *  bottom  holing/  but  the  J5eam  may  l>e  attacked  in  the  middle 
(middk*  holing)  or  at  the  top  (top  lioling),  A  miner  engaged  at  this  work 
will  direi:t  Im  ga^e  to  differt»nt  |iart^  as  it  becomes  necessary  for  him  to 
strike^  for  the  eye^  will  follow  the  pick  ]>otnt,  but  the  tendency  will  Ije  for 
the  gaxe  to  ho  directed  upwaitls  (nsing  tlie  ocniar  elevator.s)  more  or  le«s 
obliquely.  He  will  lie  sometimes  on  one  side  and  sometimes  on  tlie  other ; 
his  leg??  will  be  crooked  up,  his  head  thmwn  back  and  fli^xeil  more  or  less 
on  the  shonlder  beneath.  This  position  h  shciwn  in  the  photograjJis  (Figs-. 
57  and  58),  which  were  taken  in  the  mine  with  a  magnesium  flash  light j 
of  a  man  whilst  actually  at  work,  Xinety-ei^ht  per  cc^nt.  of  all  cases  of 
nyistagnius  coming  under  my  observation  have  lieen  occupied  at  the  coal- 
face and  more  or  less  engaged  in  this  kind  of  w^^rk.  The  thickness  of  the 
coaUseam  varies  greatly  in  different  partSj  hut  work  of  a  very  similar 
kind  is  done  in  ooal*mines  in  all  countries* 

"  Besides  the  coal-getterSj  thei-e  are  othei^  iu  a  mine  who  attend  to  the 
roads^  fill  the  wagons,  push  these  *  traramers/  or  drive  the  jxjnies.  There 
are  also  *dejmties'  or  *  overlookers/  whose  \vork  it  is  to  see  to  the  safety  of 
the  places  the  men  work  hi,  both  as  to  freedom  from  gas  aud  as  to  the  con- 
ditioD  of  the  roof  of  the  mine.  These  latter  occasioually  sutTer  from  nys- 
tagmus,  aud  if  the  work  be  atmlyzetl  it  will  be  found  to  necessitat-e  the  same 
oblique,  upward  directiuo  of  thega^,  and  generally  these  men  have  pit'vi- 
ously  worked  as  coal-getters.  The  photograpli  (Fig*  59)  shows  a  'deputy^ 
examining  the  roof  to  ascertain  its  soundness  by  striking  it  with  his  stick. 
It  must  be  remem leered  that  the  height  of  the  working-places  and  passage 
in  tlie  mine  is  nearly  always  so  low  that  this  alone  com|)els  a  constrained 
attitude.  *  Onsetters/  whose  duty  it  is  to  see  to  the  ascent  of  the  full  and 
dt^cent  of  the  empty  coal -tubs,  sometimes  get  uystagnmsj  as  do  also  *  tim- 
bermen.'  It  may  be  acx»ept^d  as  a  rule  that  all  cases  of  nystagmus  occur 
iu  those  who  are  either  working  as  coal -getters  or  who  have  done  so,  or 
that  the  work  in  which  they  have  l>een  employed  has  lw?en  one  uect^itatiDg 
an  upwanl  Iwjk  of  the  eyes  for  more  or  less  ]>rolonged  i>eriods. 

*■  What  haa  been  said  will  point  out  the  direction  in  which  the  etiologj^ 
of  the  affection  must  be  sought  Nystagmus  depends  on  a  chronic  weari- 
ness induced  in  the  levator  muscles  of  the  eyes  by  the  consti-ained  jmitioo. 
Like  effects  are  found  in  other  muscles  of  the  miner,  producing  toilicollis, 
tremors  of  the  head,  and  fpiivering  of  the  eyeUds,  It  is  thus  similar  to 
other  occupation  neurofics,  and  in  the  same  category  as  thase  met  with  iu 
writers,  compositors,  tclcgmphers,  Imllet-danccrSj  and  many  others. 

**  Nystagmus^  besides  [possessing  the  jieculiarities  already  mentioned, 
occurs  with  all  kinds  of  lighting,  I  have  met  with  it  in  workers  with  safety- 
lamps,  candles,  large  open  lamps,  and  when  the  aitificial  light  was  good. 
On  the  other  hand,  there  Is  some  reason  for  believing  that  the  strain  is 
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greater  the  worm  the  light,  and  that  nystagmus  m  mfi  with  in  grater  fre* 
qiieiiey  under  such  eanditiona  Other  things,  as  nature*  of  work,  iK-ing 
€qiial,  the  disease  will  be  most  fre<|uent  with  the  bail  Ih^hi.  NicHlen  and 
Dmiisart  hold  similar  views.  Romii%  lielieves  it  to  depend  upon  tlje  eflbrts 
of  accommcxktion  induced  by  insufficient  light,  but  it  must  be  pointe^l  out 
that  the  distant  the  miner  is  from  his  work  is  such  that  the  aocommrKlatlve 
eilurt  can  be  but  little  if  any. 

**  Niedea  says  that  five  i>er  cent*  of  miners  suRer.  My  obfscrvations  sup- 
this  generally  ;  though  iu  some  parts  the  i>c'rcontagc  is  Ijigher  (I  found 
iiiaoiig  men  working  with  candles  that  six  out  of  a  total  of  one  liundrt»d 
and  forty  were  absent  from  work  for  nystagmus,  and  this  represented  only 
a  (Kjrtion  of  those  who  would  have  been  found  to  lie  actually  affectetl  on  an 
examination  of  the  whole  number),  Rorni^e  gives  twenty  per  cent,  for 
Belgium  ;  possibly  he  includes  less  marked  cases* 

**The  prognosis  is  good,  and,  even  in  old  standing  cases,  if  the  directions 
a.s  to  work  are  followed  the  nystagmus  will  disai)i>ear.  Treat njcut  con- 
sLsfe^  in  a  change  of  work.  In  some  cases  it  will  suffice  if  the  patient  ceases 
from  coal-gettiog,  w^ithout  altogether  stopping  work  in  the  mine,  but  gener- 
ally it  is  advisable,  esiiecially  if  the  nystagmus  be  of  high  degree  and  of 
some  standing,  to  recommend  oes^sation  altogether  of  work  under  ground, 
Ketnm  to  the  mine  is  practicable  after  relief  has  been  efftKrtetJ,  provided  the 
head  can  be  kept  stmigiit  aud  tlie  upwaitl  turn  of  the  eyes  is  avoided. 
Resumption  of  the  old  kind  of  employment  is  followed,  sooner  or  later,  l>y 
a  recurrenoe  of  the  symptoms.  The  patient's  health  will  often  be  benefited 
by  tonicsj  such  as  iron,  and  esfiec^ially  atryclinia ;  in  other  eases  the  bromides 
are  of  gervice.  Electricity  has  been  used  by  some.  Atropine  and  eserine, 
suggestei!  by  Romife  for  their  effect  ujion  the  accommodation,  are  of  no 
use,  nor  is  the  condition  they  are  supposed  to  benefit  present  Tenotomy, 
formerly  advocated,  is  useless. 

"  The  alfection  has  been  observed  by  me,  or  brought  under  my  notice  by 
others,  as  occurring  in  compositors^  a  weaver,  plauk-cutter  (Nietlen),  saw- 
maker,  iron-founder,  fitter,  roller,  platedayer  (railway),  and  a  youth  carry- 
ing a  tray  on  his  head." 

Symptomatic  nystagmus  is  oliserved  in  certain  vices  of  confofmation 
of  tiie:  head  and  of  the  brain  {Raehlmann)^  in  insuhtr  aderom  (Chaivot), 
especially  when  the  sclerotic  isles  affect  the  f^jurth  ventricle  and  the  optic 
thalami  (Raehlmann),  in  hemorrhagic,  embolic,  or  other  lesions  of  the  optlo 
ihftlami^  the  fourth  rentricle^  the  rmttfot^m  hodien^  and  the  cerrbeUnm  (Racld- 
mann,  Hitzig),  in  f»artial  infantile  encephalitis,  with  secondary  eon  traction 
of  the  exitemUks  (Zehender).  It  may  be  consecutive  to  a  traumatism 
(Xagel^  Cohn,  fracture  by  a  fire-arm  of  the  right  temjK>ral  l^one).  At  times 
it  accompanies  during  the  period  of  activity  Cheyne-Stokcs  respiration 
(Merkel)*  Fiually,  Friedreich  has  pointed  out  as  among  tlie  symptoms  of 
heretlitary  tabes  a  }M?culiar  form  of  nystogmus  whi<Ji  he  designates  l>y  the 
name  of  aiaxic.    The  movements  of  the  eyes  mm^  tfien  incoofdiuate,  like 
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thoBe  of  the  lower  extremitips  in  the  Bame  mahuly.    This  uitcref^tia^ 
liarity  hnn  l>ceii  found  iii  several  other  cases  of  hereditary  tal>es  descdW 
by  other  autliors, 

ThcHo  few  anatomo-jjathological  data  mu  scarcely  serve  to  elucidate  tlie 
riiofof/]/  and  palhogmy  of  congenital  and  ocmipatioual  nystagmus.  Witti- 
out  doul.it  there  mmi  be  made  in  thia  respect^  m  we  have  already  said,  a 
differeiiee  between  these  two  forms.  It  lias  been  sought  to  attribute  am- 
genital  nystagmits  to  a  change  in  contraetility  having  a  pecidiar  l>earing 
on  one  of  the  ocular  muscles.  Boehm  M^as  of  opinion  that  the  intero?* 
rectUH  wa,H  at  fault.  This  author  distinguished  between  Umic  and  aim' 
nystagmus,  or  sometimes*  an  excess  of  power,  HometimcH  a  weakness^  of 
internal  rectus  prejudiced  the  normal  equilibrium  of  the  muscles  of  the 
eyes. 

It  in  [>robable  tliat  the  diminution  in  visual  acuity  which  so  often 
roniimnies  eongf^uitxd  nystagmus  is  in  intimate  relation  to  this  anomalj  o 
vision*  But  one  could  not  affirm  whether  Ijoth  are  the  pamllel  effecfe  o 
mme  ecntnd  h^ion  (Raehlmaan)  or  whether  the  imperfection  of  sight  \^ 
really  the  cause  of  the  nystagmus.  Von  Arlt,  who  holds  this  latter  theory* 
believ^^s  that  the  os^'illatory  rhytlimic  mnvenients  are  dcstineti  to  incr 
the  intensity  of  the  insufficient  visual  impression  made  uixm  the  retina 
exterior  objects.  He  liases  this  belief  upcjii  the  fact  that  the  object  wXxm 
vision  is  readeiTd  confu.sed  by  a  defect  in  optieal  adaptation,  for  instance, 
becomes  more  easily  jierceptible  wlien  it  is  shaken  in  front  of  the  eyes.  He 
also  believes  that  the  victims  of  nystagmus  do  not  fix  with  the  fovta 
imfw,  as  do  persons  whose  eyes  are  normal^  which  maintains  the  constau 
of  fixation,  but  with  some  eccentric  jKjint  in  the  vicinity  of  the  poster! 
polcj  so  that  the  ini mobility  of  the  gaase  is  inditlerent.  But  this  theory' 
no  wise  explains  tlie  comj>ensatoiT  movements  of  the  head  or  the  pecul* 
rJiythm  of  the  oscillatory  niovenieuts,  antl  it  is  contradicted  by  the 
sional  high  degrees  of  visual  acuity  compatible  with  nystagmus  (* 
Graefc)-  We  have  nli'eady  discussed  the  rd/e  which  heredity  may  play 
the  development  of  this  anomaly. 

As  to  occupational  nystagmus,  attempts  have  been  made  to  attribute 
to  pei>uliar  toxic  influences/  such  as  have  been  supposed  to  produce  hcmer- 
alopia.  But,  apart  from  a  more  or  less  pronounced  anffimia,  no  other  jihe- 
nomenon  of  chmnic  poisoning  has  l>een  discovered  among  ccwil  miners,  and, 
accord iog  to  von  Reuss^  hemeralopia  is  lacking  in  many  ca^.  Neveit he- 
less,  the  Slime  author  has  found  nystagmu!*  in  the  case  of  an  iosjiector  who 
did  not  take  i>art  in  the  octnipation  of  the  workmen  in  the  pits,  which  faet 
would  seem  to  ai^^ue  in  favor  of  an  actiou  produced  by  coal-gas  upon  the 
central  nervous  system.  — 

1  This  into3cicatioii  mi^jlit  be  duo  k>  tilt  vnrious  ga^^ts;  wliich  arc  E:enerEtA.*d  in  the  mine** 
We  dn  n«>t  know  any  <>3c«et  fuct  rftktive  to  the  inftiieiice  of  thp&e  leases  upon  ih<*  <Jcttlo^ 
motor  M^Titrt^.  As  ta  olher  agenclea  belni^  r^ymble  of  an  nrtion  nf  sort,  tMrine  must 
tw  oite^,  Mitcn  it,  in  tbc  cuAe  of  Zebender^^  pRtientt  pr%>viiked  nyi'tagmuA. 
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However,  the  facts  contributed  by  Magelson  and  Wilbrand,  who  have 
piUished  cases  of  occupational  nystagmus,  which  were  altogether  like  that 
of  miners,  in  seamstresses  who  are  obliged  to  work  with  a  poor  light;  and, 
on  the  other  hand,  the  many  cases  in  which  nystagmus  is  associated  with 
weakness  or  exaggerated  working  of  certain  muscles,  the  abnormal  posi- 
tion which  miners'  eyes  must  have  during  work  (asymmetric  convergence 
with  elevation  of  the  gaze), — ^all  these  facts  incline  to  the  supposition  that 
fatiffiie  of  the  muscles  and  exhaustion  of  their  innervation  must  exert  a 
great  influence  favorable  to  the  development  of  nystagmus.  This  is  the 
opinion  advanced  by  Baer,  and  upheld  by  Alf.  Graefe,  Wilbrand,  Dransart, 
and  Snell. 

Every  one  is  acquainted,  indeed,  with  the  chronic  contractions  presented 
by  a  muscle  subjected  to  an  exaggerated  effort  taking  the  place  of  the  tonic 
contraction  which  is  produced  under  the  influence  of  the  will  when  the 
muscle  is  not  yet  fatigued.  It  is  highly  probable  that  a  similar  phenome- 
non occurs  in  the  ocular  muscles  in  occupational  nystagmus. 

Prognosis. — Congenital  nystagmus  presents  only  rare  cases  of  sjx)nta- 
neous  cure.*  As  to  occupational  nystagmus,  it  is  ordinarily  curable  in  a 
shorter  or  longer  time  after  the  cessation  of  the  existence  of  the  cause  by 
itself  or  under  the  influence  of  treatment. 

The  prognosis  of  nystagmus  caused  by  central  lesion  is  subordinate  to 
that  of  the  lesions  themselves. 

Treatment — When  congenital  nystagmus  is  associated  with  a  marked 
strabismus  or  wuth  a  refractive  error,  one  may  try  to  attenuate  or  suppress 
it hy  surgical  and  optical  means.  But  congenital  nystagmus  almost  always 
defies  all  kinds  of  treatment  that  may  be  directed  against  it. 

As  to  occupational  strabismus,  we  have  nothing  to  add  to  what  Dr. 
Simeon  Snell  has  said  above  concerning  its  treatment. 


^  One  such  case  has  been  observed  and  reported  by  Alf.  Graefe,  loc.  cit.  p.  239. 
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UiTBOBUCTION. 

Diseases  of  the  cornea  eonstitute  one  of  tlie  most  important  chapters 
of  ophtliahiiologj,  this  being  due  to  their  serious  consequences  in  regard 
to  sight  and  their  frequency. 

So  far  as  their  own  importance  is  concerned,  they  all  disturb  the  trans* 
parenr-y  of  the  corneal  tissue,  so  ttiat  if  thoy  invade  the  central  or  the 
pupillary  zone  they  1*^'U  the  clearness  of  vision.  Indeed^  they  but  too 
freipiently  de^tn>y  all  useful  visual  power.  In  this  respect  conjunctival 
ailments  are  less  disastrous;  they  attack  vision  only  in  a  secondary  way,  as 
it  were,  through  their  complication  with  corneal  diseases. 

As  to  the  frequenw  and  the  importance  of  corneal  disease,  our  Btatiatics 
based  upon  the  records  of  twenty  thousaind  eases  of  afflictions  of  the  eye 
show  that  from  one-fourth  to  one-thiitl  of  all  ophthalmic  disturlmuces  oon- 
sist  io  such  diseases.  Such  is  the  proportion  generally  found.  lu  coun- 
tries where  granular  conjunctivitis  is  endemic,  the  relative  frc<iuency  is 
somewhat  legs. 

Fmm  observations  made  by  Uhthoff  on  ten  thousand  blind  people^  it 
apiiears  tliat  in  over  thirteen  per  cent,  of  cases  blindness  is  the  consequence 
of  corneal  affections.  If  to  tliese  are  added  the  t^iscs  in  \vhi(4i  Ijlindness  is 
consequent  upon  blennorrhcea  (a  resnlt  tliat  is  likewise  pnxluced  by  corneal 
complications),  it  will  be  found  that  in  more  than  twenty-seven  i>er  cent, 
of  cases— that  is  to  say,  in  moi-e  tlian  one  case  out  of  four — blindness  is 
due  to  coru^I  affections  (see  vol,  li.  p-  432  ei  seq.y 

With  reference  to  the  frequency  of  corneal  distiirhances  it  is  well  to 
recall  the  fact  that,  first  of  all,  this  membrane  is,  of  all  portions  of  tlie 
eyeball,  the  most  exjMised  to  external  injuries;  and  that,  secondly,  it  is  not 
supplied  with  blocxl* vessels.  In  addition,  its  different  parts  (et5| socially 
the  central  zone)  are  quite  a  distance  from  the  nutrient  vessels,  and  hence, 
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IB  d^gree^  ootably  m  compared  with  the  conjiiDctiva,  ft  lacks 
iRSgth  to  cxHubat  the  causes  of  disease.  Nevertheless,  clinical 
tediiaB  that  m  the  case  of  pathogenic  influetioes  that  are  not 
mAm  trauraatic  distil rhanc^es,  for  instance^  the  cornea  can  very 
am  of  itself  Its  regeiiemtive  processes  are  almost  as  rapid  as 
m  cDojuQCtiva,  and  are  much  more  energetic  than  those  of  the 
mm,  mch  as  the  gelerotic 

^hovever^aa  the  reparative  processes  are  complicated  by  mi- 
^<mmmm  displays  a  notai>le  inferiority  of  regeneration  in  conii*ari- 
M  conjunctiva.  It  seems  that  the  cornea's  rekttvely  abundant 
nitiwe  fluids  aod  interstitial  lymph  is  generally  sufficient,  as  in 
,  fiir  regeneration,  when  they  are  utiiin])eded  by  septic  pois<in- 
If,  however,  tiiere  is  j^athogenic  microbic  c^mplica- 
I  IB  delayed,  aiid  in  too  many  instances  the  microbes  gain 
f  being  much  more  fit^piently  so  than  with  similar  changes 
The  reason  of  this  is  that  the  struggle  against  microbic 
all^  a  fnnetion  of  the  migratory  cells  (phagocytosis). 
IM  cells  frequently  have  a  vei^^  long  distance  to  extend 
I  tlia  spot  that  is  attacked  by  the  enemy.  In  the  corner  it 
m  centre  of  the  niembmne  that  microbic  infection  develops 
Mst  ^ily. 

V0f  the  straetnre  of  the  cornea  are  subject  to  the  influence 
jcausesj — physical^  chemical,  and  microbic^ — but  they 
ptible  to  alteration  of  nutrition  in  consequence  of 
Bowman's  membrane  and  the  hyaline  lamina  of 
^  Desoemet  are  relatively  slow  to  take  on  pathologi*^! 
7m        oth^  hand;  the  epithelial  and  the  endothelial  layers 
to  pathogenetic  oiuses  as  does  the  substance  of  the 
■tions,  however,  that  are  limited  to  these  membranes 
^  that  are  sufficiently  deep  to  injure  vision  seriously, 
booe  of  the  suU^tantia  propria,  can  hardly  merit  the 
tb«  clinical  sense  of  the  word.    From  tliis  point  of 
^mi^  that  tlie  r6t€  of  the  epithelium  has  in  the  past  been 
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r<if  various  influences  (traumatic,  poisonous,  etc»),  the 
pgmd  against  certain  processes,  which,  when  a  sufficient 
I  ^ittained,  are  designated  by  the  generic  term  of  "  kera- 
of  the  coniea,"  this  expression  being  btirrowed 
The  manifest  purpose  of  such  infiammator}'  reac- 
^P^'*    '^^^^  wouu<lcd  elements  are  devitalizeil,  are 
■^^4k<1,  and  the  resulting  gaps  are  filled  in,  brought  to- 
^ggii^rijscd.  When,  in  consequence  of  a  superficial  lesion 
j|,^agil  encroaching  even  but  slightly  on  the  substance 


DISEASES  OF  THE  CORKEA. 


171 


prD|3er  of  tbe  oomea,  the  neighboring  epithelial  cells  alter  their  form,  l>ecome 
ai:rtive,  ami  prolilt'mte  to  fill  tbe  gap,  this  coodition,  however,  is  not,  generally 
sfieakiiig,  cbarueterized  as  an  intlaDimaiiou*  The  linCj  nevertheless,  at  which 
the  ixiflammation  or  keratitis  in  a  clinical  senae  begins  is  not  clearly  ti-aoe- 
able-  In  tbe  exanijile  <:ited,  there  is  certainly  a  keratitis,  but  the  condition 
13  of  too  little  im]Kjrtimce  to  be  considered  as  sueb  practically-  Tlie  loss  of 
suU^tance  ont?e  being  regained,  keratitis  is  no  longer  si>oken  of,  although 
the  cicatricial  tissue  may  continue  to  change  and  to  attempt  to  i-e^iiproach 
a  normal  btate.  Again,  there  is  no  distinctly  traceable  limit  between  corneal 
inflainmation  and  the  cicatriml  tissue. 

From  a  histological  point  of  view,  the  various  forms  of  keratitis  can  be 
especially  noted  by  tracing  them  from  the  least  to  the  most  complex  varie- 
ties, A  simple  case  is  that  of  an  incised  wound  of  the  cornea  wliich 
cica^ijsee  without  the  intervention  of  patbogeuic  microbc-s.    The  slight 
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VertlciLl  Indflimi  of  the  cornea:  comtnenceineiit  of  ciciitrtzallori  At  the  end  of  the  metmd  daj; 
fibpln^  of  ihe  wound;  dlipotJtlcm  of  tbe  epllheUum  IJntcig  !lie  iwa  tUl^  into  isvo  U^ere,  u  MmHiir  as 
poNlble  to  th6  T)onn»|  epithelium  of  the  camea.  Some  few  mtgrnUirj  celli  can  be  neen  In  both  Upi  ixt 
me  wound*  esfiecLAUir  towai-ils  Ita  bottom. 

wound  ga|i€s  on  acconnt  of  a  retraction  of  the  divided  corneal  lamcllffi. 
In  two  hours'  time  the  neighboring  epithelial  cells  are  set  into  motion  and 
v?ander  along  the  borders  of  the  cut*  At  the  end  of  from  twelve  to  twenty- 
four  hours'  time  they  cover  both  kirdei^s  of  the  incisionj  lucludiug  even  the 
bottom  of  the  gap.  (Figp  K)  There  is  a  multiplication  of  tiie  epithelial 
cells  by  subdivision  (karyokinesis),  these  being  found  partly  in  tlie  wound 
and  partly  at  a  distance  fmm  the  surface*  Close  by  the  incision  the  divided 
ci>mcal  lamelliB  becume  swollen,  the  inter  fibrillary  spaces  distend  (oedema), 
and  after  some  hours,  a  few  migratory  cells  apj^ear*  At  times,  the  epithelial 
plug  occupies  more  or  less  of  the  gap,  starting  to  fill  it  iu  from  the  bottom. 
Always,  however^  the  epithelial  t^ells  have  a  tc^ndency  to  group  themselves 
into  two  layers,  one  ft>r  each  side  of  the  wouutL  Final ly,  in  conj^ecjuenee 
of  the  apppiach  of  the  sides  of  the  wotmd  to  one  another,  the  epithelial  plug 
is  forced  to  the  su  rface.    The  corptiseles  of  the  cornea  prolifemte  around  the 
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lucision,  and  the  cicatrix  of  the  tissue  proper  become  marked  by  a  modeMe 
accuiiHilation  of  you  tig  cells  ;  these  Ijeiiig  trausformed  into  fibrillarv  tm\i% 
which  for  a  long  time,  because  of  its  irrt^gularity,  is  discoverable  under  tlie 
microscope.  The  oedema  disappears^  and  the  epithelium,  in  the  normal  coum 
of  the  healing  process,  follows  in  advance  of  the  cicatrix*  [If  tlie  incision  ' 
deejier  the  processes  are  more  coniplex.J  A  common  condition  is  that  in  wLich 
tlie  mcision  has  traversed  the  entire  thickness  of  Uie  cornea.  If,  under  sudi 
circumstances,  the  wound  does  not  gajie  too  much,  it^  two  lips  will  come  in 
contiict  by  the  median  corneal  planes*  As  a  rule,  the  retraction  is  greatest 
before  and  behind,  and  at  these  points  the  tissues  da  not  come  in  contact*^ 
The  anterior  interspace  becomes  filled  in  by  the  process  above  dtscribtxh 
The  posterior  opening  towaixls  the  anterior  chamber  is  at  first  filled  by  & 
plug  of  fibrin  which  is  fiirnished  by  the  eitiary  body  and  the  iris.  Thi^* 
plug  is  later  infiltratetl  by  migratory  cells  and  transformed  into  cellular 
tissuej  which  is  it*coa^tituted  into  fibrillary  material.    The  endothelitm 


Fig.  2. 


rrovlilonal  occliulon  of  &  ^roeat  p«rfomtlOD  (Of  &  mtibU)  by  a  pUig  of  fibrin.  To  iht  rf^bt  miA 
the  left  are  tbe  two  cedemmtoua  lipa  of  the  comefli  wound  ;  f./.f  ura  Ihree  «ucee«Bfve  Iflyen  of  fihtia. 
whicb  Irnve  been  sut'iiesartvely  rtirtnecJ^  Tht  wound  is  of  two  dnya*  do  mi  Ion.  Some  few  migTatory  cell* 
A|»[:t«&T  oil  tht  WpK  of  the  woood*  In  the  two  lately  formed  Imyen  If.f*]  of  fibrin.  The  eplthellUQ^ 
baa  emlgr&ted  in  front  of  the  |ilug  of  fibrin*  wblcb  Itcxiven  onl;  aa  fiir  M  £  JL 


slides  over  the  ping,  and  later^  by  a  process  analogous  to  that  which  is 
curring  in  the  epithelium,  it  collects  into  a  continuous  layer.  The  emigra- 
tion of  the  end<»theliura  plays  a  less  important  rdk  in  the  process  of 
cicatrization.  Behind,  the  interspace  is  filled  by  the  insertion  of  fresh  cellu- 
lar tissue  which  is  much  more  abundant  than  that  which  eloses  the  woimd 
in  front.  The  membrane  of  Deseemet  does  not  always  com|)letely  relbrm. 
The  epithelitim  comce  down  little  by  little  along  the  sides  of  the  inci- 
sion in  a  continuous  layer  of  one  or  two  csells,  and  in  tweuty-four  hours' 
time  a  point  is  reached  at  which  the  adjoining  sides  of  the  wouud  touch,  the 
layers  of  the  two  sides  meeting  one  another,  Emigmtiou  continuing,  the 
cells  aecumnlate  at  the  bottom  of  the  incision^  filling  it  more  or  less,  though 
rarely  entirely.  Henceforward,  the  tendency  is  to  leave  the  central  spi 
free.    The  superficial  cells  become  flattened^  and  the  deeper  ones  assume 
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cyHudricol  form  which  is  perpendicular  to  the  sldea  of  the  iDcision  (as  in 
tiiu  nurinal  epttlielium). 

The  epithelial  cells  multiply  on  the  surface  of  the  cornea  as  well  aa  io 
tlie  escavtttioa.  The  oedema  of  the  cornea  extends  more  or  lef«  distantly, 
Fnim  the  second  day  there  is  a  rising  iu  the  tissue  proper  towarda  th^ 
dgjesof  the  wound,  the  migralx>ry  cells  coming  from  tJie  pericorneal  vcs- 
flek  There  is,  moreover,  karyokinesis  of  the  fixed  corneal  cells.  The 
ymn^  eelb  of  both  prod ucti one  penetrate  beneath  the  immigrant  epithe- 
lium. es].^eciallJ  in  the  l><Jttom,  In  this  situation  they  constitute  young 
"llnhir  tissue  which  drives  back  the  epithelium  towards  the  surface^  at  the 
axm^  time  that  the  sides  of  the  incision  approfich  one  other. 

If  the  Iii>s  of  the  wound  do  not  come  in  contact  at  any  point,  the  plug 
t>f  fibrm  plays  a  more  im[K)rtant  rdie*  At  first  it  establishes  a  temporary 
^imm^  [Fig.  2),  after  which  the  process  of  cicatrization  becomes  analogous 

tliat  which  occurs  iu  tlie  preceding  case*    The  iris  may  also  be  engaged 


T^^itlimi]  occlution  of  a  pfrfomtlnpr  wownd  nf  the  corner  (of  ti  mbbtL)  il&ting  iotne  efght  houti. 
^tbi  f^K^t  tnd  ttie  tcrtnre  the  llpt  of  the  CQriieni  wound.  JthowH  ihe  irln  engHged  in  the  CiOTTie&l 
nottTtil,  tti  the  II    ^f  which  It  in  united  by  Hbrlii ;  Fin  ^  thlc-lr  plug  of  flbrlu  which  hm  exuded  from 
^  1^  Tlvw  ctpme«]  epIthcUam  hu  hegnn  to  emlgmte  OTcr  the  plug  of  tlbrln,  but  only  tuf%r  w£S. 
mifriktnry  cells  whieh  bnire  left  the  Irti  m  penetrating  the  plug  of  fibrin. 


in  tie  wound  (Fig.  which  it  more  or  less  fills*  The  iris  is  covered  in 
f">at  by  a  layer  of  fibrin,  and  the  subsequent  processes  are  virtually  the 
^e*^ln  the  preceding  cases  the  migratory  cells  have  been  furnished  by 
^wnea;  they  have  spnmg  from  the  pericorneal  vessels.  When^  how- 
ler, there  is  an  attachment  of  the  iris,  its  vessels  become  equally  a  source 
migrating  cells. — The  iris  establishes  adhesions  to  the  lips  of  the  corneal 
ad.  Its  tis^e  rests  fiared  in  the  cicatrix,  forming  an  anterior  synechia. 
A3  to  the  origin  of  this  fibrin  of  the  plugj  it  must  be  borne  in  mind 
tfint  tfro  nr^rmnl  nrpTeous  humor  contains  hardly  any  albuminoid  substances. 
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Re-formed  after  puncture  of  the  corneal  wall,  albumin  which  is  coagulable 
by  hmt  and  fibrinogenous  sul>stance  are  found  in  it  In  the  opinion  of 
Greeffj  the  reason  of  this  is  that,  after  puncture,  the  epithelium  of  the 
ciliary  processes  rises  np  in  vesicles.  The  tissues,  thus  stripi>ed  of  their 
covering,  allow  the  transudation  of  the  plasma  sanguinis  wljich,  in  its 
normal  otjndition,  is  held  within  the  vascular  channels  by  the  epitheliam  ;1 
and  it  is  tlsis  plasma  that  contains  albumin  and  fibrinogen.  Such,  then^ 
appeal's  to  be  the  origin  of  fibrin,  consequent  upon  simple  puncture  of  the 
cornea.  In  the  fretiuent  instance  of  corneal  perforation  through  uWrous  ' 
keratitis  associated  with  iritis  and  hypopyon,  the  iris  assuredly  supplies  a 
|K>rtion  of  the  fibrin  that  ig  contained  in  the  anterior  ehamljer.  (See 
Hypopyon.)  Bt.'sides,  under  these  circumstauees*  the  anterior  surface  of 
the  iris  is  also  affected  ;  its  endothelium  is  disturbed  and  even  lost  in  spots. 
(In  the  case  of  Fig.  3,  there  is  no  doubt  that  the  iris  also  is  a  source  of 
fibrin-) 

(a)  Ckairimtion  following  Lorn  of  S^^hsiance. — Frequently  there  is  a  loss 
of  substance,  of  greater  or  less  extent  in  depth,  on  the  surface  of  the  cornea, 


dcfttrleed  ulcer  of  the  cornea^:  /  represctitethe  ppithelinm  covering  tbecicfitrli  and  p«Tiett»tin^ 
n  In  tUe  fomi  of  plugi;  g  deslgftiiilc  the  l>ord«rs  of  the  cicMtlied  ulcer*  ah owin^  intemipcJon  of 
the  membrane  of  Sowidi^ii  :  e  el  muffles  dc&Ciiclal  ilwue.  <Sae[DlHch.> 


caused  by  a  traumatism,  as,  for  example,  a  cauterization.  At  other  times 
the  loss  of  substance  occurs  in  consequence  of  an  ulcer^  in  which  case  the 
bottom  of  the  cavity  is  strongly  infiltrated  with  migratory  cells. — The  cavity 
can  no  longer  be  obliterated  by  the  approach  of  the  lij>s  of  the  woimd  to 
one  another  ;  it  will  become  filknl  by  cicatricial  tissue,  Tlie  repair  com- 
mences by  an  emigration  of  the  epithelium  that  lines  the  bottom  of  the 
cavity,  follow^cd  by  an  accumulation  of  the  young  cells  beneath  it,  which 
elevate  it.  In  consequence  of  this  the  cicatricial  tissue,  which  is  at  first 
cellular  in  character,  becomes  fibrillary  in  tyi>c  and  th©  cicatrix  remains 
more  or  less  opaque,    (Fig.  4.) 


tTmler  the  microscoi)e  the  fibres  are  distingiusliable  from  normal  corneal 
tissue  by  a  certain  irregularity.  Bowman's  membrane  is  not  reconstitutedj 
the  epithelial  Uiyer  being  irregularly  liraited  towards  the  deepest  part. 

[b)  Omiml  Inf/iraHcm. — When,  by  means  of  a  Pravax  ByriGge^  a  cul- 
ture of  staphyloctTOCds  is  injected  under  the  lamellje  of  the  cornea,  the 
tiseae  involved  becomes  necrosed  to  a  certaiu  extent ;  migrat»r>' cells  are 
brought  in  great  number  by  the  jjcricorneal  vessels  and  colletl  at  the  edge 
of  the  neerose<l  tissues.  One  of  their  rdk^  is  to  aiit  as  a  barrier  to  the 
wide-ppread  invasion  of  the  microbes  (phagocytosis).  The  corneal  lamella 
beeciine  oedematous  for  stvme  distance ;  they  are  sofened  j  and  at  last  are 
dissolved  at  the  edge  of  the  necrosed  parts.  It  is  assumed  that  the  migra- 
tor\'  celb  finally  conquer  the  microbes.  The  latter  are  digested  and  ab- 
sorbed with  the  necrosed  j>ortions  if  they  are  not  in  too  great  numbers*  It 
Bometimes  hapix^ns  that  the  corneal  layers  lying  above  the  injection  are  in- 
cluded ID  the  necrosis;  the  whole  is  then  detached  aud  expelled,  and  the 
injured  part  becomes  transformed  into  an  open  ulcer.  In  the  end,  repair  is 
fried  on  by  a  similar  process  to  tJiat  alx>ve  described,  with  this  difference, 
that  the  vicinity  of  the  lesion  is  infiltrated  by  young  migratory  cells  to  a 
greater  extent  than  it  is  in  the  repair  of  an  aseptic  lesion* 

The  term  infiltration  is  given  to  tlie  condition  in  which  there  is  such  an 
appeamnce  in  the  normal  elements  of  the  cornea  of  those  heterogeneous 
elements  that  more  or  1^  alter  the  transparency  of  the  membrane*  This 
infiltration  material  may  be  composed  of  a  liquid  (causing  oKlcma),  of  pre- 
cipitated substances,  albuminoid  matter  (fibrin,  etc.)  in  the  form  of  gran- 
ules, of  mierosc*opic  filaments,  and^,  finally j  of  cells* 

Most  frequently  cells  predominate  in  the  infiltration  mas^.  They  are, 
however,  always  accompanied  by  a3dema  nnd  by  a  granular  precipitate. 
An  example  of  cellular  infiltration  is  that  which  is  produced  around  an 
injection  of  staphylococci  in  the  cornea  to  maintain  it.  One  is  disposed  to 
admit  nowadays,  without  sufficient  reason,  that  all  well-marked  cellular 
infihrations  are  the  result  of  microbic  infection"  through  the  penetration 
of  pathogenic  microbes  into  tlie  tissue  proper  of  the  cornea. 

It  is  to  a  great  extent  dependent  upon  the  results  of  ex[>erjment8  on 
the  cornea  that  Metschnikoff  founded  his  famous  theory  concerning  phago- 
cipiosis*  Since  then,  it  has  liecn  generally  admitted  that  the  wellnigh  ex- 
clusive purpose  of  cellular  infiltrution  is  to  comlmt  microbes.  It  is  also 
admitted  that  phagoeytosis  and,  consequently,  cellular  infiltration  are  the 
principal  means  of  self-defence  that  the  cornea  puts  forth  against  microbic 
invasion, — the  bactericidal  power  of  tears  being  too  tnfiing  to  be  taken  seri- 
ously into  account,  any  more  than  that  of  the  aqueous  humor  in  tlie  case 
of  corneal  ptTroration. 

It  is  unquestionably  true  that  the  penetration  of  pathogenic  microbes 
into  the  tissues  produces  an  immigration  of  young  cella.  It  is  likewise 
certain  that,  in  the  great  majority  of  cases,  cellular  infiltmtion  of  the  cornea 
is  caused  by  the  presence  of  these  microbes.    It  doc^  not,  however,  ap[>car 
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certain  that  tlie  process  of  comlmting  microbeji  is  the  sole  fiiDction  of  mi- 
gratory oells.  These  cella  seem  to  fiirnisli  a  diutyiic  substanoe  which  softens 
dead  tiBsu^  around  the  edges  of  healthy  [mrtsj  and  tlms  helps  the  unloosing 
of  the  d^  portions  (Leber)*  Finally^  migratory  cells  contribute  directly 
to  the  digestion,  to  the  absorptioUj  and  to  the  removal  of  granular  and 
other  materials  that  have  become  unfit  for  the  nutrition  of  the  tissues 
(macrophagi).  If,  then,  in  the  depth  of  the  cornea  there  is  deposited  a 
substance — whether  of  an  irritating  nature  or  not — that  is  safe  from  mt- 
crobic  infection;  if  in  consequence  of  disturbances  in  the  general  nutrition, 
nutritive  anomalies,  as  yet  ill-deflned,  manifest  themselves  in  the  cornea,  in 
etich  and  all  of  these  conditions,  migratory  cells  will  speetlily  make  their 
way  (although  in  lesa  quantity  tlian  in  microbic  infection)  towards  the 
affected  spot,  like  so  many  ants  hastening  to  their  prey,  in  order  to  con- 
tribute to  the  absorption  of  the  anomalous  deposits  and  of  the  affected  cor- 
neal elements. 

The  corneal  infiltration  may  be  snperficial,  involving  only  the  epithe- 
lium, or  is  deep  from  the  first  onset  (Fig*  5*)  Cellular  infiltration  is  always 


Supi'Hli'iftl  liiflUrfttTfin  of  th«  cornea.  prcMlucing-  a  pmjection  on  the  surfaiJe  of  the  corocsi.  At  !ti 
letel,  XhQ  f(>ltl>i'Umo  is  foilated  or  li  eveti  absept.  The  InflUmtloii  appfniu;h(«  ifauiformatlon  Uxio  an 
ulofff'   lUihUiil  llii^nj  mrc  nama  mlgiatory  cell*  at  lu  leyel.  ic^lnst  the  merobrafie  of  Descemet.  The 

accompanied  by  a^ema,  the  infiltrated  portion  being  more  or  less  clouded, 
according  to  its  density.  The  epithelium  is  always  exfoliated  at  its  level, 
thia  being  more  pronounced  as  the  infiltration  is  the  more  superficiaL  This 
exfoliation,  clinically,  is  indicated  by  a  dnlness  of  the  corneal  surface. 

There  are  diffuse  forms  of  infiltration  (see  Parenchpnatous  Keraiilk)j 
and  other  varieties  that  are  more  circumscribe?d,  A  circumscribed  form  of 
suprfieial  infiltration  may  produce  a  bosselated  appearance  of  the  corneal 
surface.    (Fig,  6.) 


Itifllii-Atpd  ccmeat  ulcer.  {After  AR)  CEdemstouK  cctrrieal 
UfnetUe  curved  inwards  the  surface  of  the  ulcer.  The  epllhelium 
El  &baut  to  d«sc«nd  Into  Lbe  ulcerous  area. 


If  the  iolihratioii  h  not  itH>  densGj  it  may  be  absorbed  without  leaviog 
p  appm*mb!e  trace ;  otbcrwi^^*  a  ficatrix,  whicb  &p|.)ears  as  a  jierDiaiient 
"iucu ia J     n ! ai        \V  li en 

the  iafiltmrion   is   more  Fio,  6, 

notable  in  extent  and  in 
itttei  ty ,  th  e  i  n  1  tra  t  ed 
corneal  tissue  softens  or 
l)erom  PS  necrosed .  J  nm  cb 
s  ease  it  is  preferably 
koown  as  mtppfirative 
yifttiiii.  This  form  al- 
ways a|>j>ears  to  Ije  due  to 
a  lairrobic  infection,  and 
llie  infiltration,  extending, 
rfflrW  the  epitheliam. 
RiTOao'ii  membrane  is 
nmfarmly  softened,  the  epithelium  is  raised,  and  the  infiltration  ai^a 
(liani^es  to  an  uloer^  the  fundus  of  which  is  com|)letely  oc?cupi^  by  cells- 
(Fig.6,) 

(e)  (hmmi  Vicer. — Such  an  uloer  Is  always  itifet^ted, — ^tbat  is  to  say^ 
pitbogenic  microl)es  play  an  important  rdle  in  its  evobition. 

It  happens  in  a  welbformed  ulcer  that  tlie  infiltration  ceases  to  extend^ 
ami  refiair  l/eging.  At  otljer  times,  when  tbe  micro bic  infection  is  pix)- 
nomiced,  the  ulcer  invades  healthy  corneal  tissne  and  become*^  dee])er  and 
broader  (progressive  ulcer}*  Sooner  or  later,  however,  the  essential  attri- 
'jutfs  or  prtJi>erii€?s  of  the  tissues  (phagocytosis,  etc.)  conquer  the  jmtho* 
E^ic  microbes^  opposing  to  tliem  an  iDsurmountable  barrier  of  cells, — a 
2"iieof  infiltration.  This  process  prfxluces  an  arrest  of  the  uloer  in  which 
Aemass  beeomes  regressive,  and  cicatrization  proceeds  as  described  above, 

la  every  case  of  well-marked  keratitis,  especially  in  the  suppurative 
f'li'm,  the  area  of  focus  affected  is  surrounded  by  a  ctrllateml  cetlema.  There 
u  c»>ngestiou  of  the  nutrient  vessels  of  the  corneaj  and  often  of  tbe  vessels 
^  tbe  iris. 

{(i)  Microbie  liifcdhn.    Exogenous  and  Endogenous  3flcrohic  Infec- 
According  to  the  chemical  theory  of  inflammation  in  general,  and 
Especially  of  micro  bio  inflammation,  the  intra-corneal  pathogenic  mioroljes 
[trod lice  phl/^ogemc  mibsianceSy  taxings,  the  chemical  nature  of  which  is  but 
liule  known  ;  these  are  diffused  in  every  direction,  i^rticnlarly  towartls  tlie 
P^rij^liery  of  tbe  cornea  and  in  the  anterior  chamber.    In  the  fii^st  direction 
tbey  reach  the  pericorneal  vessels,  which  they  paralyze  and  whose  walls 
tfceyalter,  and  tluis  provoke  ejaidation  of  [jlasma  and  emigration  of  leu- 
^teSj^hich  are  attracted  by  these  substances  towards  the  region  of  infec- 
tion, and  constitute  corneal  infiltration.    In  tlie  dii"ection  of  the  anterior 
chamber^  if  the  toxines  are  sufficiently  numerous,  they  reach  the  iris,  where 
cause  the  same  vascular  alteration,  exudation  of  plasma,  and  emigra- 
ToL,  IF.— 12 
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tioQ  of  cellsj — iritis*  The  exudation,  especially  the  cells^  may  aecumu- 
late  on  the  bottom  of  the  anterior  chamber  under  tlie  name  of  hypopyon. 
These  substances  alone,  isolated  from  the  microbes  and  inoculated  in  the 
cornea  (Th,  Leber),  are  sufficient  to  provoke  all  the  symptoms  of  microbic 
inflammation.^ 

As  said  above,  it  is  supposed  also  that  in  all  changes  in  the  normal 
nutrition  of  the  human  tissues, — for  example,  in  cjonaequence  of  wounds  or 
as  the  result  of  di'posits  of  some  heterogeneous  principle,^ — there  are  pro- 
diioe<l  phlogogcnous  substances  which  are  analogous  to,  if  not  identical 
with,  those  of  pathogenic  microbes. 

Microbic  infection,  the  principal  eause  of  cellular  infiltration  of  the 
cornea,  is  nearly  always  exogenous  in  type.  The  microbes  penetrate  the 
c5orneal  tissue  proper  through  lesions  that  are  sometimes  purely  epithelial 
in  character.  When  the  epithelium  is  intactj  it  presents  an  almost  insur- 
mountable barrier  to  them.  It  may  lie  said  that  in  all  cases  of  ulcerous 
keratitis,  whether  it  be  superficial  or  deeply  seated,  if  there  is  microbic 
infection — and  that  is  always  the  case,  either  primarily  or  secondarily — it 
is  exogenous  in  tyjie. 

Most  frequently  the  infecting  microbes  in  the  exogenous  form  of  infec- 
tion are  the  staphylococcus  aureus  and  the  staphylococcus  alhiis ;  often  the 
diplococcus  of  Frankel  or  pneumococcus  (Gasparini,  Uhthoff,  and  Axen- 
feld);  and,  less  often^  the  more  virulent  streptococcus.  Imi>eriectly  de- 
scribed batulli  have  been  found  in  a  few  cases  of  this  kind, 

Emhgcnom  microbic  infection  is  very  except ionaL  Some  microbes, 
coming  from  the  pericorneal  blotni- vessels,  after  penetrating  the  subcon- 
junctival tissue,  might  perchance  pass  into  the  cornea  by  means  of  the 
interstitial  lymph-spaces*  This  form  of  infection  seems  to  be  established  in 
the  case  of  tuberculous  parenchymatous  keratitis,  and  |>erhaps  also  in  that 
of  leprosy.  But  the  last  case  is  a  variety  of  exogenous  infection,  the  bacilli 
of  leprosy  penetrating  the  pericorneal  tissue  directly,  instead  of  being  con- 

veved  bv  the  blood-cun^nt 

if 

In  the  more  frequent  cases  of  syphilitic  parenchymatous  keratitis,  it 
is  not  known  whether  the  poisonous  substance  which  j>enetrates  the  deep 
lamellt^  of  the  cornea — always  brought  into  position  by  the  blood-currents 
— is  a  microbe  or  a  chemical  substance,  Aocoi-ding  to  all  apj>earance, 
noxious  chemical  sulBtanccs  that  have  l^ecn  conveyed  by  tlie  blood-currents 
or  formed  in  the  perictirneal  tissue  and  have  penetrated  the  cornea  are  the 
cause  of  certain  forms  of  deeply-seated,  non-ulcerous  keratitis  (in  gout,  for 
instance), 

A  second  form  of  endogenous  infection  would  be  that  in  which  microbes, 
coming  from  tlie  depths  of  the  eye  by  means  of  the  aqueous  humor,  would 

^  To  give  nn  idpji  nf  the  attraction  that  is  exeroised  from  afar  by  phlogog^ns  over  kuco- 
cytes,  it  may  be  rt!cnlled  that  the  antherorxjidi  of  ferns  are  attractedl  by  malic  ncid^  tbcae 
of  iiiofifi  by  m^vit  uf  iinlk)  and  mobile  bftcterm  by  pf^p Uj n*i ;  nnd  tbut  th©  one'trilUanth 
part  of  a  miUigromnie  i*  aufficienl  U>  prodiioe  thb  eff^ict  (PfefTer.] 
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penetrate  the  cornea  through  its  posterior  surface.  The  certainty  of  this 
method  of  corneal  infection  has  not  l>een  establislied  l>eyond  qiication.  On 
the  contmiy,  what  seeois  a  rather  frequent  occurrence  is  that,  in  c^^rtain 
deeply  seated  affections  of  the  eye  (cyclitis,  for  example,  and  i>erhy[i3  also 
i^:^crit^s)*  substances  that  are  more  or  less  noxious,  but  are  not  niicrobic  in 
character,  ])as8  into  and  irritate  the  deeper  layers  of  the  corneaj  including 
the  endothelinm,  and  produce  localized  cellular  infiltration. 

Formerly — ^iid  tlie  practice  still  Iiolds  nowadays — simple  mn-tJife^jied 
ulcers  were  discriminated  from  infeded  and  siippuratwe  ulcers  of  the  cornea. 
From  a  clinical  point  of  view  this  point  will  be  continuetl,  but  it  must  be 
borne  in  mind  that  in  the  former  variety  (the  non- infected)  there  is  infec- 
tion through  pathogenic  microbes,  altliough  the  infection  is  very  trifling 
dtber  because  the  microbes  are  less  virulent  or  less  numerous,  or  because 
the  bactericidal  power  of  the  cornea  is  greater.  On  the  other  hand,  by  the 
term  "  ijifected  ulcers*^  will  be  designated  those  cas^  in  which  a  greater 
pFogT^ive  infection  is  differentiated  fVom  a  stronger  local  accumulation  of 
yoong  et  lb^and  a  more  intense  distant  reaction  (ciliary  injection  and  iridian 
phenomena).  Lastly,  the  term  "  suppurative  ulcers"  will  be  used  when  the 
accumnktion  of  cells  in  the  ulcer  is  very  great,  and  especially  when  there 
b  pus  In  the  anterior  chamber, 

((f)  Formatim  of  Vessels  in  (he  Cornea;  Pannus. — The  r^ression  of 
^mewliat  exlcnsivc  corneal  inliltrations  and  of  ulcers  of  notable  dimension 
IS  marked  by  the  appearance  in  the  corneal  tissue  proper  of  vessels  which 
later  disappear.  In  such  eases  this  condition  is  a  phenomenon  of  good 
omen ;  it  strengthens  the  nutrition  of  the  corner,  assists  in  the  resorp- 
tion of  the  exudations,  and  helps  in  the  struggle  against  the  invading 
microbes.  Nevertheless,  there  are  certain  forms  of  suiierficial  cellular  infil- 
tration tliat  are  accompanied  by  a  vascularization  which  proceeds  from  the 
saperfieial  pericorneal  and  even  from  the  conjunctival  vessels.  This 
variety  exhibits  a  tendency  neither  to  disappear  nor  to  suppurate,  but  tends 
to  become  definitely  organ  ized.  Such  vascularizationj  in  some  measure 
made  an  integral  part  of  the  pathological  process,  is  not  a  favorable  symp- 
tom. The  name  of  jmnnm  is  given  to  these  forms  of  superficial  cellular 
infiltnitioQ  aud  vascularization.  (See  Phtycimidar  Keratitis,  and  especially 
Granular  Pannus,}  At  fiist  the  vascularization  is  situated  under  Bownian*8 
membrane,  which  it  later  pierces  and  pnctrates  beneath  the  epithelium. 
In  deep  keratitis  (parenchyma tosa)  the  ves.sels  proceed  from  the  deep  peri- 
corneal vessels  and  are  situated  in  the  deep  lamellae  of  the  cornea. 

(/)  Corneal  (Edema* — Corn^^l  inflammations,  traumatic,  microbic,  etc,, 
are  always  accompanied  by  an  cedema  which  extends  more  or  less  beyond  the 
pottion  that  is  injured^  infiltnited,  or  infected  by  microbes.  The  (Edematous 
part  is  swollen  and  thtckenetl.  Clinical  examination  shows  a  diffuse  dis* 
inrbanee  that  is  uniform  and  smoky  in  appearance.  Sometimes  it  is  more 
intense  in  portions  and  even  appears  stria tctl  (dilatations  of  the  inter- 
Inmetlar  spaces),    The  corneal  surface  at  its  level  is  slightly  dulled* 


Microscopically,  the  iiiterlamellar  s\mv%  aie  seen  to  l>e  dSgteiided  and  the 
lamellae  ai-c  held  apart  by  a  clear  liquid.  Some  migratory  cells  may  ac- 
cumulate in  the  c^cmatoits  }mvis^  but  they  disappear  beiore  the  cedema 
jmsscs  away.  The  disturlmoce  it*  not  due  to  their  present^.  Liquid  may 
infihrate  between  the  epithelial  cells,  distending  the  intercellular  la<*uiife, 
while  the  epithelium  may  fretjuently  irregularly  exfoliate*  In  consi^queuce, 
the  cornea  becfmes  turbid,  or  the  liquid  may  elevate  localizcfl  areas  of  the 
epillielinm  in  the  farm  of  vcaicles.  The  cedcma  surrounding  a  traumatic 
keratitis  is  [mrtly  a  praluct  of  inflammation,  and  partly  an  infiltration  by 
tears  and  aqueous  humor  through  the  wound.  The  simple  removal  of  the 
corneal  epithelium  or  eudotlielinm  gives  access  to  liquids  (aqueous  and 
tears)  overflowing  it,  which  impregnate  aod  disturb  the  corneal  tissue  (Leber). 
Non-inflammatory  cBdema  due  exclusively  to  this  cause  %vill  be  met  with. 
The  corneal  oedema  of  acute  glaucoma  appears  to  result  from  a  staais  of  the 
00 meal  lym^ih.  The  corneal  ceilema  of  superficial  punctate  kenititiSj  being 
wholly  iuflammatory,  is  una(X!ompanied  by  cellular  iufiltration;  it  is  an 
inflauimatory  form  of  lymphatic  stasis. 

B.— CLIXrCAL  EXAMINATION  OF  THE  CORNEA,    SYMPTOMS  OF  KERATITIS. 

To  expose  the  cornea  the  fingers  of  one  hand  ordinarily  suffice*  The 
eraploymeut  of  eominc  is  recommended  as  a  genemi  measure  to  facilitate 
explomtion*  Exceptionally  (as  in  extreme  swelling  of  the  conjunct! va^ 
violent  blepharosiKism,  etc.)  it  becomes  obligatory  to  use  the  hoolc-sIiaj>al 
retractor  of  Desmarres.    Chloroform  narcosis  is  never  necessary. 

The  treatment  of  an  ocular  malady  in  general  should  never  be  com- 
meuced  without  having  the  cornea,  the  conjunctiva,  the  anterior  chamlier, 
and  the  iris  well  examined.  Not  only  should  this  be  done  on  account  of 
tlie  resjionsibility  involved,  but  also  to  have  the  value  of  the  significance  of 
the  symptoms  that  have  been  determined  more  tlioroughly  understood. 

General  CUnical  Symptome  of  Keratitis, — In  oi-der  to  liave  the  eon- 
ditiou  known  as  kemtilis,  it  is  neot^ssary  to  have  the  following  three  pathog- 
nomonic symptoms:  1,  corneal  disturbauce;  2,  inefpialities  or  dulncss  of 
the  corneal  surface;  and  3,  ciliary  injection, 

L  Comml  Didurbanc^. — Gray  or  yellow  diseoloration  in  varying  de- 
gret^s  may  be  present.  Simple  epithelial  lesions  pix)duce  this  disc-oloralion 
only  to  an  insignlfieaut  degree.  If  it  is  trifling,  tlie  naked  eye  cannot 
observe  it,  esjjecially  if  the  iris  is  clear.  When  the  eye  is  direc*ted  so  that 
the  spot  is  projet^ted  in  frtmt  of  the  black  pui)il,  the  disturbed  area  bea>mes 
more  plainly  visible.  Oblique,  fotailj  or  lateral  illunimation  (see  Special 
Artide,  voL  ii.  p.  27)  will  decide  in  difficult  cases  when  other  symptoms 
give  rise  t^>  suspicion  of  keratitis.  If  the  disturljance  is  very  circnm- 
Jt^ribed  or  suptTficial,  a  presbyopic  observer  should  provide  himself  with 
a  convex  lens  of  two  to  twenty  diopters.  If  he  wislies,  he  may  use  a 
Bruecke's  louj>e.  The  binocular  loop  of  Zclicndcr,  etc,^  and  the  c*>rneal 
microscope  (see  voL  ii,  p.  27)  have  also  been  employed  to  advantage. 


BBEA^^ES  OF  THE  CORNEA,  181 

The  use  of  these  is  ct>ni plicated,  and  should  be  reserved  for  researches  that 
ape  special  in  diameter. 

The  ap[Kiiiaiice  of  inflammatory  disturbance  may  be  profitably  inten- 
sified or  even  made  qiiite  diaoernible  by  ct>Ioring  matter  that  is  made  to 
penetrate  the  corneal  tissues  through  epithelial  I(?9ion9,  A  drop  of  a  two 
per  cent,  gtrungth  af|Ueoas  solntiun  of  ttnorcscine  givis  a  green ish-yc41ovv 
color  tn  the  enbsiance  proper  of  the  cornea^  and  resarcine,  in  two  per  cent 
etivnirlb  aqueous  ^iolutious  caussea  it  to  assume  a  reddish-brown  color.  In 
tUh  manner  an  exact  idea  of  a  corneal  K^ion — ior  example,  a  au|>crfieial 
abniifton — can  formed.  Old  cornea!  si^ots  and  maculfe  are  not  coloml, 
nor  are  deep  corneal  ocdemas  or  deep  iufiltrations,  if  the  epithelium  is  intact 
Thh  m  also  the  case  when  tliere  is  simple  deposit  on  the  posterior  surface 
t>f  the  cornea, 

2,  Didnem  or  Jnequuiilkji  of  the  ComeaJ  Surface. — A  Bimple  dulness  in 
plane  of  an  inflammatory  infiltration,  and  even  before  any  corneal  cedema 
hes  the  surface,  mar  onlv  be  seen  directlv  bv  binocular  vision.   This  is 

also  tnie  when  ttiore  are  slight  excavations,  nlcerSj  etc.,  of  the  corneal  sur- 
face, Thig  in  a  measure  can  be  determined  by  observing  a  regularly  formed 
image  made  liy  reflc*ction  on  tlie  corneal  surface*  To  do  this,  the  eye  to  lje 
eJEamined  sliould  be  placed  a  little  in  profile  betbre  a  window,  when,  if  the 
corneal  reflection  is  normal,  a  small  plain  image  of  the  window  may  be 
reeogntzed.  If  thei^e  is  an  irregularity  of  the  surface,  the  straight  lines  of 
the  reflected  Imagers  are  diflused,  etc.  In  the  <mse  of  ulcer  or  of  marked 
elevation  in  the  ef>rnea,  the  image  of  the  window  is  scarcely  recognized,  but 
the  eonfigumtion  of  the  cornea  is  determined.  By  means  of  the  raoviug 
finger  the  eye  examined  should  Ije  directed  in  sneh  manner  as  to  bring  suc- 
OBSsively  the  different  corneal  segments  to  any  point  in  which  the  corneal 
i«efleetion  is  found.  A  slight  dulness  may  be  obscured  by  the  tears,  this 
cooditioD  reappearing  if  the  eye  Ix?  kept  opn  for  a  brief  period  of  time, 

3.  Ciliary  Injedion. — The  cornea  is  nouiished  exclusively  by  the  j>eri* 
corneal  vessels,  both  su[>erfieial  and  deep,  which  are  sukli visions  of  the 
anterior  ciliary  vessels.  The  stij.*erlicial  ones  preside  rather  over  the  nutri- 
tioQ  of  the  anterior  corneal  planes,  the  corne^al  a^njunetiva,  and  the  limbus 
cy^njimctivalis,  while  the  deep  ones  coutro!  the  circulation  of  the  deejier 
planes.  In  every  fairly  marked  case  of  keratitis  Ijoth  sets  of  vessels  are 
e< ingested,  but  the  euperfielal  alone  an?  visibh^^ — although  the  trunks  are 
common  to  both.  The  blootl  of  the  ciliary  veins  is  n?d,  just  as  i^  that  of 
the  conjunctival  veins,  this  being  causetl  by  hjematusis  fi*om  contact  with 
mir  passing  through  the  conjunctiva.  The  nourisliing  superficial  capillaries 
of  the  cornea  are  fijund  in  the  limbus  conjunctival  is.  Capillaiy  injection 
cnnstitnti^,  aec*irdtngly,  a  roseate  f>and  that  is  situated  around  the  cornea, 
It  is  gt*neral,  if  the  keratitis  is  central  or  very  extensive,  and  it  is  hx'alized 
or  very  marked  at  some  particular  point,  if  the  keratitis  is  jieripheraL  Fre- 
quently, the  conjunctival  vessels  are  dilated  and  wneeal  more  or  less  the 
ciliary  injection  (collateral  hy|>enemia)*  In  fact,  there  can  \m  a  t^rmjuncti  val 
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mlarrlij  which  may  be  the  cause  or  the  consequence  of  a  keratitis.  It  is 
iiiipc^itaut  t«)  distinguish  Ijetween  tlie  two  forms  of  injection,  the  inflamma- 
tion uf  the  a>rnt'a  Ix^ing  generally  the  more  important  and  the  oue  de- 
njiinding  special  trt^tnietit.  (For  coujunctival  injection  see  Diseases  of  the 
( hujunclmt.)  Some  of  tlie  difiereutial  points  are,  {a)  injection  of  the  ciliary 
ejipilUiriuis  rmches  its  maximum  near  the  eornea^  and  diminishes  towards 
iht^  c<|uati»r  of  the  eye,  as  oppose*!  to  conjunctiva!  capillary  injection ;  (i) 
ihis  inje(!tion  of  the  ciliary  eapillaries  is  frequently  unequal  or  partial,  while 
llu!  (soiyunetival  is  general  j  (e)  the  large  ciliary  trunks  kise  themselves  in 
the  dt»e[>cr  parts  of  the  sclera  before  they  arrive  at  the  cul-de-sacs  j  (d) 
tlie  ciliary  vessels  run  serpentinely  without  giving  origin  to  any  large  ool- 
latenil  branches,  w^hile  the  coujunctival  oued  subdivide  in  an  arbt>rescent 
form ;  {e)  the  conjunctival  vessels  distribute  themselves  only  in  the  conjunc* 
tivn  J  (/)  the  conjunctival  vessela  are  of  a  cinual>ar-r€Hi  color,  while  the 
ciliary  uocs  are  violet  in  tint.  (^)  The  former  can  be  displaced  latei-ally  by 
incurving  tlie  conjunctiva;  the  lattc^r  are  fixed  and  traverse  the  sclera  io 
regular  grooves*  In  chronic  glaucoma,  for  example,  the  ciliary  trunks 
alouc  are  injt^ctctL  The  pericorneal  capillarii^  are  injected  in  dis^eascs  of  the 
iwncn,  of  the  iris,  and  of  the  ciliary  IxmIv. 

Symptoms  of  Relative  Gravity  of  Keratitis,— It  is  essenlial  to 
observe  all  the  symptoms  of  keratitis,  Among  them,  however,  there  are 
eome  which  denote  an  exceptional  gmvity  of  the  malady ^ — that  is  to  say, 
the  dangcT  of  harmt\il  infection  and  eom|dication  witJi  iritis  is  sufficient  to 
rentier  neec^ssary  a  special  form  of  treatment,  such  as  atropine,  antise[itic3^ 
and  mvkisive  Iwidages.  A  keratitis  is  always  grave,  and  demands  |)articu~ 
lar  <wt%  first,  when  it  is  proDonnoed  and  involves  the  deep  corneal  layers, 
and,  sct^vnd,  when  it  is  strongly  infected.  In  the  latter  ease  the  phlogo* 
genie  substani^'S  are  ditTused  in  tlie  deep  corneal  planes  and  much  further 
(in  the  aiiueons  humor  and  in  the  iris),  provoking  the  symptoms  of  pro- 
fuund  keratitts,  Dirtvt  inspection  of  the  cumeal  lesions  is  not  always  suffi- 
cient to  diviile  if  they  involve  the  deep  o>mtii!  planes  or  if  tlie  stnutums 
are  infivt*tL  The  i  at  entity  of  an  infiltration  is  not  aii  abst>lute  eriterion 
of  the  de^jree  of  Uie  infection.  A  profound  one  may  be  concealed  by  a 
sti|«erfi^nal  tlis!url>ance.  As  a  nde,  ho  we  vex,  it  is  difficult  to  determine  the 
level  of  any  fivrm  uf  such  infiltration.  The  cornel  Uunellie  of  the  bottom 
of  a  iWp  nicer  may  perhaps  be  swolkQ  and  project  even  to  the  snrfatae,  etic; 

As  it  ts»  Ihcreftiret  seHom  poe^ble  to  ascertain  by  direct  inspection  the 
irbitivr  gravilyj  thie  depth  or  the  degree  of  infection  of  a  case  of  kt^ratitis^ 
if  is  of  imiKirtanoe  to  pay  attentioci  to  the  following  symptoms,  which  al- 
ways i\*vtal  the  giairity  of  the  disease. 

Tbrse  ^'mpCttiiis  are:  1,  congoBtioo  of  tbe  iris;  %  inioleraooe  of  irrl- 
lati^g  dfiigs ;  amt^  X  the  forwm&m  of  deef4y-«eated  vessds  in  the  cornea. 

1,  Sgmf$mm  af  Oi»^mii^  of  the  IrU. — The  rmsfs  of  pti>fiHiiid  keratitis, 
of  aseptic  or  sei»lae  iafiltiatioia,  and  uf  dei^  asqitic  arooDds^  as  wdi  as 
thiw  thai  are  manilesdy  tniwled^  are  always  amApatiied  by  a  gfx»up  of  ifia 
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symptoms,  which  most  frequently  are  due  tu  coagcstion  of  the  iris  tissues. 
In  ejctrf?me  cmm  the  dilated  vessels  of  the  iris  can  be  seen,  but  this  is  not 
genenUly  so;  80  that  it  becomes  Qeees^^ary  to  judge  of  this  by  indirect 
meaos^  Tliese  symptoms  of  eongestion  of  the  iris  are  the  following  :  (a) 
contniijtion  of  the  piil>il ;  (i)  sluggish  action  of  the  iris;  (c)  discolonition 
of  the  iris ;  and  (d)  ciliary  pain  (see  Bmaaen  qf  the  Itna).  When  posterior 
eyneicbta  is  added  tlierc  is  iritis^  which  is  characteristic  of  serious  forms  of 
kei^litk  The  greater  part  of  these  symptoms,  with  the  exception  of  the 
di^>loratioD  of  the  iris  and  synechia,  may  give  rise  to  a  spasm  of  the 
sphincter  miiseic  of  the  pupiK  Simsmoilic  myosis  Is  also  accomi>anied  by 
dliary  imin*  The  conditton  is  also  ol>9erved  in  cases  of  somewhat  exten- 
^ve  superficial  keratitis,  being  caused  by  irritatioo  of  the  corneal  nerves, 
If  the  aflectioQ  is  situated  even  moderately  deep  or  if  it  is  infectedj  it  will 
b«  ooraplit^ted  by  a  true  hyperiemia  of  the  irk  In  profound  or  in  infected 
imaes  the  myosia  is  at  the  first  onset  congestive  in  type.  It  is  a  collateral 
cedema  that  is  capable  of  progressing  to  inflammation,  this  result  probably 
being  dependent  upon  a  diffusion  of  phlogogeuic  substances  fi^om  the  cornea 
towards  the  iris.  Dilatation  of  the  vessels  of  the  iris  distends  the  mem- 
brane and  also  contracts  the  pupil. 

Ciliary  ]iains  result  from  a  twitching  of  the  nerves  of  the  iris*  They 
cease  as  gwu  as  atropine  dilatation  of  the  pupil  is  reached,  but  if  atropine 
fails  to  dilate  the  pupil,  etc.,  they  continue  in  consequence  of  synechia. 
They  radiate  over  the  foreheatl  and  even  extend  to  the  cheek,  being  very 
chafacteristie  of  a  profound  kemiitis.  It  is  necessary  to  distinguish  them 
from  so^alled  superficial  pains,  which  consist  of  sensations  of  scalding,  of 
heat,  and  of  foreign  bodies  located  in  the  eye  or  in  the  eyelid  j  these  being 
mainly  observed  in  cases  of  superficial  keratitis,  and  proceeding  under  irri* 
^tion  of  the  ciirn^l  nerves.  Ciliarj'"  ymm  is  intensified  at  night  and  is 
iEidaeneed  by  atropine^  while  suj^i^icial  pain  yields  to  cocaine. 

2*  hitoterajice  of  the  E^e  milk  Respect  to  Irntanf  Medicanients. — In 
umny  cases  the  gravity  of  a  keratitis  is  shown  by  the  ulcer  extending  in 
depth,  or  Itecoming  strongly  infected,  by  the  eflect  exhibited  from  the  use 
of  irritant  remedies  employed  in  the  treatment  of  the  suprficial  forms 
i>f  infiam  Plat  ion,  sucli  as  seen  in  phlyctenular  or  granular  disease.  These 
igentH,  far  from  acting  favorably,  exaggerate  the  symi>toras  of  irritation, 
^ch  as  ciliary  pJiiu  and  injection,  for  an  hour  or  more.  Warning  will  thus 
be  given  to  discontinue  any  irritiint  me<licatiou,  and  an  opix>rtnmty  given  to 
apply  the  treatment  that  is  nccm^ary  for  deep  keratitis. 

3.  Diap  Vamdantaiim  of  the  Cbmm. — Where  a  keratitis  is  com  pi  i- 
GBited  by  vasc^ularimtion  of  the  cornea  ^  the  aflfeclion  is  seen  to  be  profound 
tw  Boperfieial  in  actsortlauce  with  the  situation  of  the  vessels,  this  oilen  being 
fletcrmined  by  inspection  when  such  v^sets  traverse  a  portion  of  the  cornea 
that  m  still  more  or  IcjsS  transparent  It  is  (^jiecially  imi>ortant,  in  the  pro- 
found forms  of  keratitis,  to  examine  the  eyes  simultaneously  with  the 
o[ihthidmoscDpe  and  with  a  convex  lens  of  from  eight  to  twenty  diopters 
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t^tarrl],  which  may  be  the  cause  or  the  cunsequenc«  of  a  keratitis.  It  is 
important  to  distinguish  between  tiie  two  forms  of  injection,  tlie  inflamma- 
tioa  of  the  cornea  being  generally  tlie  more  important  and  the  one  de- 
mtindiDg  special  tr«itment.  (For  conjunctival  injection  see  Binemc^  of  (he 
Ou7iju7idhaJ)  Some  of  the  differential  [Kjints  are,  (a)  inji?etion  of  the  ciliary 
capillaries  reaches  its  maximum  near  the  cornea,  and  dimintslies  towards 
the  eqnat<jr  of  tiie  eye,  as  opposed  to  conjunctival  capillary  injection ;  (4) 
the  injecHon  of  the  ciliary  capillaries  is  frequently  unequal  or  partial,  while 
the  conjunctival  is  general;  (c)  the  large  ciliary  trunkK  luse  themselves  in 
the  deeper  parts  of  the  fn-lera  before  they  arrive  at  the  cnUde-sacs;  (d) 
the  ciliary  vessels  run  ser|>entinely  without  giving  origin  to  any  large  col- 
lateral branches,  while  tlie  conjunctival  onm  subdivide  in  an  arUireseent 
form  J  (e)  the  conjunctival  vessels  distribute  tliem&elves  only  in  the  conjunc- 
tiva* (/)  the  conjunctival  vessels  are  of  a  cinnabar-red  color,  while  the 
ciliary  ones  are  violet  in  tint,  (g)  The  former  can  be  displaced  laterally  by 
incurving  the  conjunctiva;  the  latter  are  fixed  and  traverse  the  sclera  in 
regular  grooves.  In  chronic  glaucoma^  for  example,  the  ciliary  tmnks 
alone  ai*e  injected.  The  ijericorneal  capillaries  are  injected  in  diseases  of  the 
cornea^  of  the  iris,  and  of  the  ciliary  Ixnly. 

Symptoms  of  Relative  Gravity  of  Keratitis, — It  is  essential  to 
observe  all  the  symptoms  of  keratitis.  Among  them,  however,  there  are 
some  which  denote  an  excej)lional  gravity  of  the  malady » — that  h  U)  say, 
the  danger  of  harmful  infection  and  complication  with  iritis  is  sufficient  to 
render  necessary  a  special  form  of  treatment,  such  as  atropinej  antiseptics, 
and  ocx4uaive  bandages.  A  keratitis  is  always  grave,  and  demands  particu- 
lar care,  first,  when  it  is  pronounced  and  involves  the  deep  corneal  layers^ 
and,  second,  when  it  is  strongly  iofecsted.  In  the  latter  case  the  phlogo- 
genie  substances  are  diffuaed  in  the  deep  corneal  planes  and  much  further 
(in  the  acpieous  humor  and  in  the  iris),  provoking  the  symptoms  of  pro- 
found keratitis,  Dim-t  inspection  of  the  corneal  lesions  is  not  always  suffi- 
cient to  decide  if  they  inv^olve  the  deep  corneal  planes  or  if  the  strnctui-es 
are  infected.  The  intensity  of  an  infiltration  is  not  an  absolute  criterion 
of  the  degree  of  the  infection.  A  profound  one  may  be  concealed  by  a 
superficial  disturbance*  As  a  nile,  however,  it  is  difficult  to  determine  the 
level  of  any  form  of  such  infiltration-  The  corneal  lamellie  of  the  bottom 
of  a  deep  ulcer  may  perhaps  be  swollen  and  project  even  to  the  surface,  etc. 

As  it  is,  therefore,  seldom  possible  to  ascertain  by  direct  in-pection  the 
relative  gravity,  the  depth  or  the  degree  of  infection  of  a  case  of  keratitis, 
it  is  of  imijortance  to  pay  attention  to  the  following  symptoms,  which  al- 
ways reveal  the  gravity  of  the  disease. 

These  symptoms  are;  1,  congestion  of  the  iris;  2,  intolerance  of  irri- 
tating drugs;  and,  3,  the  formation  of  det*ply- seated  vessels  in  the  cornea. 

1.  Sipnfdoms  of  C'onffesfion  of  the  Irin, — The  cases  of  profound  keratitis, 
of  ast^ptic  or  septic  infiltration,  and  of  deep  aseptic  wounds,  well  as 
those  that  are  manifestly  infected,  are  always  accompanied  by  a  irruun  of  iris 
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gjmptoms,  which  most  frequeuti y  are  due  to  congestlou  of  the  iris  tissues* 
In  extreme  cases  the  dilated  vessels  of  the  iris  can  be  seen,  but  this  m  not 
generally  so  j  so  that  it  becomcB  neceamry  to  judge  of  this  by  ladirect 
means.  These  symptoms  of  congestion  of  the  iris  are  the  following  :  (a) 
contraction  of  the  pupil ;  {f>)  sluggish  action  of  the  iris;  (c)  disooloratioa 
of  tiic  iris ;  and  (d)  ciliary  pain  (see  Dkeasm  of  the  IrU).  When  posterior 
synechia  is  added  there  is  iritis,  which  is  characteristic  of  serious  forms  of 
keratitis.  The  greater  part  of  these  symptoms,  with  the  exception  of  the 
djacoloration  of  the  iris  and  synechia,  may  give  rise  to  a  fipasm  of  the 
sphincter  muscle  of  the  pupil.  Spasmodic  myosis  is  also  accompanied  by 
cilian*  [lain.  The  condition  is  also  oliserved  in  cases  of  somewhat  exten- 
sive superficial  keratjtisj  being  caused  by  irritation  of  the  corneal  nerves* 
If  the  affection  is  situated  even  moderately  deep  or  if  it  is  infected,  it  will 
be  complicated  by  a  true  hyperaemia  of  the  iris.  In  profound  or  in  infected 
cases  the  myosis  is  at  the  first  onset  congestive  in  type.  It  is  a  collateral 
CBdema  that  is  capable  of  progressing  to  inflammation,  this  r^ult  probably 
being  dependent  upon  a  diffusion  of  phlogogeuic  substances  from  the  cornea 
towards  the  iris.  Dilatation  of  the  vessels  of  the  iris  distends  the  mem- 
brane and  also  contracts  the  pupil. 

Ciliary  paijis  result  from  a  twitching  of  the  nerves  of  the  iris.  They 
cease  as  soon  as  atropine  dilatation  of  the  pupil  is  ri^ched,  but  if  atropine 
fails  to  dilate  the  pupil,  etc.,  they  continue  in  consequence  of  synechia. 
They  radiate  over  the  forchea^J  and  even  extend  to  the  cheek,  being  very 
characteristic  of  a  profound  keratitis.  It  is  necessary  to  distingubh  them 
from  so-called  sujjerficial  pains,  which  consist  of  sensations  of  sc^alding,  of 
heat,  and  of  foreign  bodies  located  in  the  eye  or  in  the  eyelid  ;  these  being 
mainly  observed  in  cases  of  superficial  kemtitis,  and  proceeding  under  irri- 
tation of  the  conieal  nerves-  Ciliary  pain  is  intensified  at  night  and  is 
influenced  by  atropine,  while  superficial  pain  yields  to  I'oeaine. 

2.  Iniolemnm  of  the  E^e  mlh  Respect  to  IrrUant  Medimments. — In 
mmy  cases  the  gravity  of  a  keratitis  is  shown  by  the  uloer  extending  in 
deptb^  or  l>ecoming  strongly  infectedj  by  the  effect  exhibited  from  the  use 
of  irritant  remetlies  employed  in  the  treatment  of  tlie  su])erficial  forms 
of  inflammation,  such  as  seen  in  phlyctenular  or  granular  disease.  These 
tgentft,  far  from  acting  favorably,  exaggerate  the  symptoms  of  irritation, 
such  as  ciliary  pain  and  injection,  for  an  hour  or  more.  Warning  will  thus 
be  given  to  discontinue  any  irritant  medication,  and  an  opportunity  given  to 
apply  the  treatment  that  is  necessary  for  deep  keratitis* 

3.  Deep  VasmlariuUion  of  ih€  Cornea, — Where  a  keratitis  is  compli- 
oited  by  vascularization  of  the  coi-nea,  the  affection  is  seen  to  be  ppofimnd 
or  superficial  in  accortlaoce  with  the  situation  of  the  vessels,  this  oflen  being 
determined  by  inspection  when  such  vessels  traverse  a  portion  of  the  cornea 
that  is  still  more  or  less  transparent*  It  is  es}>ecially  imjwtant,  in  the  pro- 
found forms  of  keratitis,  to  examine  the  eyes  simultaneously  with  the 
ophthalmoscope  and  with  a  convex  lens  of  from  eight  to  twenty  diopters 
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(see  vul,  ii.  p.  56),  Ordinary  bioocular  visionj 
deteruiine  the  level  of  the  vesBels, 


however,  is  sufficient  to 


Maj  be  traced  as  far  as  the  epi^lerottc 
ciliarj  ¥es*ek. 

Are  easily  observed* 

Subdivide  lilce  ihe  bmnch^  of  a  tree, 
and  iiw  iiften  sinuous. 

May  elevate  the  anterior  level  of  the 
cornea,  producing  a  surface  which  h  raised 
and  boas«lat«d. 


Bisappetir  under  the  limbus  conjuae* 
tiyre. 

Are  lesa  diacerDtble  on  accoual  of  tli 
depth. 

Are  seldom  subdivided  j  are  parallel  to 
one  another. 

The  corneal  i^urface  i*  regular,  not  ele- 
vated by  the  vessels »  but  dull. 


Other  Symptoms  of  Keratitis,— 4.  Photophobia  and  Bkpharo^pam. 
Lacrtftnaiion, — ^Photopliobia,  \mm  caused  bv  the  impinging  of  light 
the  eye,  is  s^^rcely  explicable  physiologically.    It  is  kiiowri^  however^  tb 
light  does  produce  a  painful  impression^  but  it  is  impossible  to  explai 
satisfactorily  its  modtis  operauflL    Blepharospasm,  cmmp  of  the  orbieuk  ' 
muscle,  is  partly  a  result  of  the  photophobia  and  jiartly  a  reflex  spasm,  wl 
h  produced  by  irritation  of  the  corneal  nerves.    Like  dread  of  light,  it  is 
observed  even  iu  cases  of  superficial  keratitis. 

From  a  knowledge  of  the  special  functioi^s  possessed  by  nerves,  tb|^| 
pheoomenoD  of  photophobia  is  an  extraordiuaiy  one*  Evidently  the  seU' 
sory  fibiT^  of  tiic  cornea  are  not  excited  by  light*  Tt  M'ould^  therefore, 
seera  to  follow  that  the  impression  of  light  upon  the  retina  is  painful,  which 
is  io  opposition  to  the  theory  that  retinal  excitation  am  produce  any  other 
sensation  than  that  of  light.  The  matter  is  capable  of  being  understood, 
if  it  is  admitted  that  the  pain  is  not  strictly  connected  with  special  afferent 
nerves,  but  that  it  results  from  an  excessive  excitation  of  any  t^entripetal 
nerves  that  are  present.  This  is  probably  the  true  explanation.  Thus,  in 
section  of  a  non- atrophic  optic  nerve,  the  suliyect  operated  upon  will  o(jm- 
plain  of  a  sensation  of  light  that  may  be  m  severe  as  to  be  ^*  painful*" 
Again,  traumatic  luxation  of  the  eyeball  iu  front  of  the  orbit  produces  a 
painful  sensation  of  light  which  is  insupportable,  the  pain  being  scjmewhat 
similar  to  that  which  is  observed  when  attempts  are  made  to  look  at  tbesua^ 
with  the  naked  eye.  The  theory  is,  therefore,  advanced  that  in  cases  o^H 
keratitis^  aa'ompauied  by  photophobia,  a  stij>erficial  inflammation  of  the 
sensory  nerves  of  the  cornea  provokes  a  hypereesthesia  of  the  optic  nerve, 
or  rather  of  its  central  termination,  just  as  ordinary  light  gives  rise  to  a 
painful  sensation  iu  the  optic-nerve  apparatus*  In  this  connection  it  should 
be  mentioucd  that  inflammation  of  the  retina  aud  of  the  optic  nerve  do  not^ 
produce  true  photophobia. 

The  explanation  of  the  phenomenon  of  blepharospasm  is  more  com- 
prehensible, its  purpo,se  being  to  guaM  tlie  hy^veraesthctic  visual  apparatus 
from  light,  which  is  functionally  j>ainful  to  it.  A  diflferent  kind  of  .spasm 
of  the  orbicular  muscle  may  be  observed  when  tlie  eye  is  not  at  all  irritated. 
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Tills  t^nilitionj  wlien  not  Lit  tended  with  [mm,  is  known  as  tk  non- douloureux  y 
aod  is  helk*VL<l  tu  be  due  to  a  lesion  that  is  situated  either  in  the  facfal  nerve 
or  in  its  iiQcleus.  At  other  times  the  spasms  are  painful  {tic  (huloureux)^ 
ail  J  result  from  an  excitation  of  one  or  more  brandies  of  tlie  trigeminus 
Dtil^side  of  the  oetilar  globe^  siieh  as  dental  caries,  or  inflammation  of  one  of 
tte  branrhes  or  of  Uie  Gasaerian  ganglion*  The  contnietions  seen  in  tli3  dott- 
hurmm  seem  always  to  be  of  a  rettex  nature.  In  trne  blepharospasm  due 
to  corneal  disease  the  si>aam  is  pro%'^ok<^  both  through  the  ojitie  nerve  and 
tbrongh  the  ec^rn^l  branches  of  the  trigeminus*  Coeaioe,  by  ancesthesia  of 
the  nerv^  of  tlie  cornea,  sometimes  causes  it  tu  disappear ;  again,  it  seems 
only  tn  diminish  it    The  spasm  rarely  disap[>ears  even  in  the  dark. 

Befiex  sneezing,  which  so  frequently  occurs  in  diseases  of  the  cornea 
Mcompanied  by  blephan^pasiu,  is  likewise  provoked  by  a  combined  irrita- 
tiiio  of  the  conieal  nerves  and  of  the  retina,  ~  Indeed,  many  persons  in  good 
health  sneeze  when  they  gaze  at  a  focus  of  light  In  corneal  disease,  sneessfng 
i5  tDduced  when  the  eyelids  are  violently  ojiened,  raore  esi>ecially,  when  they 
are  held  apart  for  some  time.  As  the  act  of  sneezing  is  not  suppressed  in 
the  dark,  it  is  proper  to  suppose  that  the  morbid  condition  which  incites  it 
is  due  to  the  prolonged  contact  of  the  air  with  the  cornea,  which  is  painful 
even  in  the  normal  state.  In  other  respects,  true  blepharospasm  is  not  so 
fnireiy  a  reflex  phenomenon  as  in  tie  douhureax  or  tic  mii-iiotdvureux.  In 
the  begin uiug,  at  least,  the  contractions  of  the  orbicularis  muscle  are  more 
cif  les^  intentional,  being  designed  to  relieve  the  photophobia.  Even  in  the 
later  stages  the  will  is  able  to  moderate  them.  As  opposed  to  tie  non-don- 
loureii^,  blepharos|iasm  must,  tlierefore,  l>e  regardefl  as  lialf  voluntary  and 
half  reflex,  and  an  act  which  is  always  raore  or  less  under  the  control  of 
the  will.  Horner  has  maiutained  that  blepharospasm  is  exclusively  cauml 
by  the  patient  remaining  iu  the  dark,  and  states  that  twitching  does  not 
appear  if  they  are  forced  to  live  in  well-illuminated  places  from  the  time 
of  the  beginning  of  the  disease.  This  opinion  of  Uurner  is  too  dogmatic, 
although  the  writer  does  not  deny  that  living  in  the  dark  is  of  a  nature  in 
Itself  which  tends  to  exaggerate  any  existing  blepharospasm  that  has  Ix^n 
inducted  by  retinal  hyperesthesia. 

The  lacrymation,  which  occurs  so  frequeutly  in  cases  of  keratitis  that 
arc  ficcomiwiuied  by  paiu  and  by  jdiotophobia,  is  another  reflex  phenomenon 
which  is  due  to  irritation  of  the  sensory  nerves  of  the  cornea :  the  flow  of 
tears  is  induced  by  a  reflex  innervation  of  the  sensory  nerve-fibres  of  the 
lacrymal  gland. 

5.  Vhiuai  DtBorden, — ^When  an  eve  is  first  affected  by  a  keratitis  it 

■  *. 

quickly  Ijccomes  fittfgued*  Should  corneal  altenition  or  cellular  infiltration 
and  owlema  apfiear  and  extend  in  front  of  the  pupil,  visual  acuity  will  be 
diniinisheth  (  For  the  mechanism  of  this  form  of  disturbance  of  vision  see 
chapters  on  Mamdtf  CornefE.) 

6-  TcnMion  of  (he  Et/e, — In  moderately  extensive  keratitis,  whicli  has  in- 
jurod  both  the  f^futlielium  and  the  endothelium,  intra-ocular  tension  becomes 
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reduced  J  for  the  reason  that  elevation  of  the  endotbellurn  particakrly  favors 
filtmtion  of  the  aqueous  humor  through  the  eorneal  tissues,  Intra-oeiilar 
teuBion  becomes  nearly  abolished  whenever  an  ulcer  haa  perforated  the 
ooroea, 

7,  SefiftihilUi^  of  the  Cornea. — Thk  condition^  tested  by  means  of  a  fila- 
ment of  cotton,  may  be  diniiiushed«  At  times  this  diminution  is  in  a  meas- 
ure dependent  ui>qii  pamlytiis  of  the  trigeminus,  and  may  be  either  the  cause 
or  the  eifeot  of  the  corneal  inflammation,  lu  cases  of  extensive  and  severe 
keratitis^  diminished  sensibility  of  the  cornea  may  be  easily  produced,  and 
may  coexist  with  ocular  and  periorbital  ijain. 

a — GENERAL  THERAPEUTICS. 

lo  the  treatment  of  keratitis  the  primary  object,  although  a  negative 
one,  is  to  avoid  irritating  the  cornea,  as  corneal  diseases  generally  are  aggra- 
vated by  irritants,  and  subside  when  irritating  iuflucDces  are  removed.  This 
is  one  of  tlie  most  important  principles  in  the  treatment  of  diseases  of  the 
comefL 

A  frequent  muse  of  irritation  lies  in  the  use  of  medicinal  subdtanixs 
(ointments,  colly ria^  etc.)  which  the  physieiau  is  but  too  often  tempted  to 
apply  to  the  surface  of  an  eye  that  is  affettcil  with  keratitis^  especially  when 
the  iuBammation  is  accom|>anieci  by  a  secretion.  As  a  general  rule,  such 
drugs  should  be  employe*!  only  in  exceptional  cases,  which  will  be  duly 
specified. 

L  DftMiigs  of  Ihe  Eye :  the  Ocdud^  and  Cbmprm  Bamlage. — A  com- 
mon cange  of  mechanical  irritation  is  the  act  of  winking.  By  mbbiug  ibe 
affected  parts,  which,  as  a  rule,  are  more  or  less  ulcerated,  the  eyelid  irritates 
them  and  disturlis  the  histological  processes  of  regeneration.  For  the  same 
reason  that  tiU'crs  of  the  skin  should  be  covered  with  a  piece  of  plaster  the 
affected  conit^  should  be  protected  against  the  nibbing  of  the  eyelid,  and 
thb  cannoi  be  better  dune  than  by  an  occlusive  bandage.  It  is  therefore 
wvsmry  to  immobiliBe  the  eyelids  by  a  wdl-applied  bandage.  This  cmn 
be  dt*ne  so  as  to  exert  a  cextatn  amount  of  pressure  on  them,  especially 
towiirds  tlie  nose,  on  a  level  with  tlie  tendon  of  the  arbicnlaris  muscle^  by  a 
padding  made  of  ^me  elastic  materia]^  aiich  aa  cotton.  To  render  the 
bandage  more  al*?orbent  of  the  (cars,  coajnnctiva}  secretion&r  etc,  a  pad  of 
gauae  should  be  placed  over  tl»e  eje,  the  periorbital  bolloirs  being  filled  to 
by  ail  ton  that  is  held  a^xniratt-ly  in  jJaoe  by  the  bandagif.  It  h  not  oeoes^ 
mry  to  employ  the  mlled  antlst^ptic  cocion  and  ^^imse ;  eoouml  i^olton  is 
anfficiently  aseptte^  or  it  and  the  gaiue  can  be  rendered  so  by  steawing. 
laipr^natimi  of  both  oattoa  and  ganae  witb  antiaq^  liqnids  im^ttirs  the 
abmfaenl  power  of  the  dnming.  In  tact^  a  noa^afietitic  but  abdorbent 
imdof  h  of  gn«ler  value  titan  an  aoti^^pcic  but  nan  absorbent  bandage 

Where  perfimliQa  of  an  uWt  ia  ftreateneJ^  or  when  it  has  aetuallj 
ofsaimd,  Ae  hunli^  aboald  be  applied  more  tiffatlT,  so  as  to  comprfs^  the 
eonMS.   The  bndagie  akocdd  be  reiwiwed  at  least  daily*  and  mm  mm  fre- 


queotly  if  there  is  any  lacrymal  or  conjunctival  secretion^  es|>eciaUy  of  the 
muro-puruleiit  type,  which  when  rt^tainai  in  the  eye  becomes  a  culture 
medium  for  bacteria.  If  the  conjunctival  secretion  is  very  profuse,  as  in 
ihe  blenuorrbceie  and  diphtheritic  furms  of  conjunctivitis,  or  whea  there 
are  exuberant  grauulatitmSj  bandages  may  be  harmful ;  the  ctmjuuctival 
disease  is  then  usually  the  cause  of  the  keratitis.  Bandages,  however^  are 
useful  when  the  conjunctival  secretion,  even  though  slightly  purulGUtj  is  a 
consequenee  of  an  nlcemus  or  a  suppurative  form  of  corueal  inflauHuntion, 
Finally,  there  are  cases  of  simple  kemtitis  in  which  the  bandage  is  harmful, 
or  at  least  it  is  useless ;  these  exceptions  will  be  described  later  on. 

The  Iwmda^^e  often  acts  as  a  preventive  for  the  entrance  of  dust  i>artU 
cles,  wliether  they  be  infected  or  not.  Normally,  by  collecting  such  foreign 
eubetanoes  on  the  fi-ec  borders  of  the  eyelids  and  by  driving  them  towards 
the  lacrymal  duets^  the  movements  of  the  eyelids  are  sufficient  to  exi>el 
them  from  ibe  polished  surface  of  the  cornea.  Such  is  not  the  case,  how- 
ever, when  the  corueal  surface  is  roughened  and  ulcerated ;  the  particks  of 
dust,  microbes,  etc.,  ooUecting  in  the  depressions  and  on  the  honlers  of  the 
ej^elids  cannot  be  removed  by  the  act  of  winking.  In  keratitis,  the  move- 
ment of  the  up^>er  lid  is  like  that  of  a  j>eueil  loadt-d  with  a  culture  of  some 
])atliogenic  microbe  by  which  the  cornea  becomes  inoculated.  From  this  it 
can  be  understood  that  immobilization  of  the  upper  lid  by  a  baudage  is  the 
means,  par  excelkiic^f  for  avoiding  infection  of  tbe  cornea  from  ai)y  iri'egu- 
lariti^  of  its  surface,  as  well  as  for  the  purpose  of  maintaining  cleanliness. 

2*  Aniheplics, — Mtjst  cases  of  keratitis  are  infectetl  or  are  liable  to  be- 
ajrae  so  through  even  the  slightest  brciik  in  the  epithelium.  Hence  it  is 
always  necessary  to  employ  antiseptic  measures, — that  is,  to  use  vvelUdcvised 
meaua  of  cleanliness.  It  is  necessary  to  cleanse  thoroughly  by  means  of 
antisepli'"  solutions,  not  only  the  surface  of  the  cornea  and  the  conjunctival 
sac,  but  also,  and  above  all,  the  fi'cc  edge  of  the  eyelids  (that  receptacle  for 
microbes)  and  the  surrounding  skin.  While  absolute  ascjisis  of  the  surface 
of  tlie  eye  is  impossible,  the  num!)cr  of  microl>es  may  be  so  diminished  that 
they  are  unable  to  exert  any  injurious  aetion,  thus  allowing  the  bactericidal 
properties  of  the  tissues  to  acquire  tbe  master^'  over  them. 

In  healing  this  conditiou  various  antiseptics  are  emp]oyc<l,  but,  uufortu- 
nately,  two  of  the  best  of  these — t^arbolie  acid  and  nitmte  of  silver — arc  too 
irritating  to  be  of  any  value  in  tbe  treatuient  of  keratitis.  Preference  sboiild, 
therefore,  be  given  to  the  choice  of  tliose  antiseptics  that  jtosscss  as  few 
irritating  properties  as  pos,sible.  The  k^st  of  these  are  tbe  SiJuble  salts  of 
mercury,  which  are  mfist  often  employed  in  the  form  of  an  aqueous  solution  of 
the  bichloride  in  the  strength  of  I  to  2000, 1  to  5000,  and  best  1  to  10,000. 
In  using  this  solution  the  ocular  surface  of  the  conjuuctival  sac  should  l>e 
flooiled  and  a  dry  bandage  applied.  In  the  aisc  of  deeply  infectal  ulcers, 
€%3m presses  wet  with  a  solution  of  1  to  5000  can  l>e  [jlaced  over  the  eye,  the 
action  of  the  drug  in  this  strength  l>eing  less  intense  but  more  lasting. 
Cyanide  of  mercury  in  aqueous  solution  of  1  to  5000  is  said  to  Ix^  1^  irri- 
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tating  (Clilbret).  Binimlule  of  merciiry  iii  the  proportion  of  1  to  20,000 
h  also  erapli>yetl  (Pauas)*  loclofnrni  in  iiowder,  followed  by  the  use  of  a 
bandage,  is  less  euergetiCj  but  its  action  is  more  enduring,  diniiuishing  the 
conjunctival  secretion,  particularly  in  cases  of  infccto!  ulcers.  This  dnig 
at'ts  as  an  irritant  to  an  eye  that  has  just  been  flushcHl  with  bichloride  of 
mercury  solution,  forming  therewith  an  iodide  of  mercury.  In  some  cases 
pyoktanin  may  be  recomnienditl  as  an  antiseptic  of  value  (Stilling),  Tliis 
drug  appears  in  the  form  of  different  aniline  colors,  the  methyl  blue  being 
the  one  that  is  prefcrrctl.  It  shoukl  Ix-  applied  as  an  aqueous  solution 
varying  iu  strength  from  1  to  1000  to  1  to  10^000*  Methyl  blue  may  a'so 
be  usetl  in  the  form  of  a  erayon,  with  which  the  ulcer  can  be  touched  after 
cocainization*  The  tincture  of  iodine  applied  with  a  camel Vliair  brush 
to  the  ulcers  could  be  employed  to  advantage,  were  it  not  for  the  extreme 
pain  arising  from  its  use^  even  io  those  cases  in  which  previous  coeainiza- 
tiou  of  the  eye  has  been  pnictised*  Chlorine  water  has  also  been  rmim- 
niended  for  the  treatment  of  this  condition*  pplications  of  pmtargol  do 
not  seem  to  be  attended  with  the  same  l^eneficial  results  as  when  they  are 
used  in  blcnnorrhteic  TOnjunctivitis.  Under  keratitis  refeiTnoe  will  lie  made 
to  the  use  of  sulKonjunctival  injectioos  of  the  salts  of  mercury  antl  of  the 
cyanide  of  potassium- 
s' Cmderizdtion. — The  actual  cautery  has  been  brou|!:ht  into  general  use 
chiefly  by  Gayet,  and  at  the  present  timt*  is  employed  in  tlie  form  of  the 
galvauo-cautery.  See  Vol,  III*"  of  this  System,  p*  823*  It  is  effieacitjus 
in  the  treatment  of  infiltrations  and  infected  progressive  ulcers,  even  when 
there  is  hypopyon ;  it  destroys  the  most  intense  varielies  of  corneal  infil- 
tration and  the  nests  of  microbes,  while  other  complications,  such  as  oedema 
of  the  cornea,  iritis,  and  hypopyon,  that  ar-e  ordinarily  the  effects  of  remote 
microbic  action ^  improve  rapidly  under  this  form  of  treatment* 

4*  Mi/dtiaf  w^. — Sulphate  of  atrojiine  is  employed  in  the  form  of  colly  ria 
of  one  or  tw^o  j>er  cent,  strength,  made  ascjitie  by  the  addition  of  corrosive 
sid>limate.  It  is  a  remedy  of  givat  utility  in  many  cases  of  keratitis,  its 
use  l>eing  iiidieatetl  whenever  there  is  an  iritis  or  even  a  congestion  of  the 
iris.  By  dilating  the  pupil,  it  oontracts  the  vessels  of  the  iris,  and  thus 
lias  in-actically  an  antiphlogistic  effect,  while  ciliary  pain  suVjsides  as  soon 
as  dilatation  commences.  Ordinarily,  the  corneal  inflannnation  itself  im- 
proves rapidly,  leading  many  to  supj>ose  that  the  drug  acts  favorably  on  the 
comefll  lesion  aim.  This,  however,  does  uot  seem  to  l)e  the  case,  although 
it  is  dt>ubtless  true  that  any  congestion  of  the  iris  acts  uafavorably  on  a 
keratitis.  A  single  drop  of  atropine  dilates  the  normal  pupil,  but  when 
there  is  ingestion  uf  the  iris  repeated!  instillations  (made  l)y  the  physician 
himself)  become  necessary,  the  attendant  maintaining  any  mydriasis  that 
may  have  l>een  secured  by  tlie  nudical  adviser.  Iu  order  to  set-nre  good 
results,  it  oflen  becomes  necessary  to  make  frequently  repeated  instilla- 
tions. Application  of  ctiutnminated  ati-opine  may  jirtMUu-e  jiain,  wdiich, 
however  J  may  be  promptly  rclievetl  by  the  use  of  a  di'op  or  two  of  eocmio 
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During  the  mst Illation  tlie  canaliculi  should  l>e  comprt^sscd^  and  cart  should 
he  taken  not  to  dmp  aoy  uf  the  drug  into  the  mouth.  When  the  drops  are 
profierly  intraduced  into  the  eye  atropine-pLitsouing  is  oot  greatly  to  be 
feamlf  for  at  most,  In  such  cases^  a  mere  painful  dryness  of  the  throat 
results. 

Id  cliildrenj  however,  the  most  careful  instillation  of  even  one  or  two 
drops  may,  by  mere  resorption  into  the  conjunctival  sue  ami  the  lacryraal 
ductus,  produce  some  symptoms  of  poisonings  notably  great  omgestion  of 
the  face,  which  Is  sometimes  followed  by  elevation  of  tern  (Tern  tu  re.  Final  ly, 
certain  adults  are  so  susceptible  to  the  action  of  this  drug  that  the  instilla- 
tion of  twu  ofj  at  most,  thi^  drops  is  suflficient  to  prtxluce  very  evident 
symptoms  of  general  intoxication*  In  such  cases  senpofamine  may  be  em- 
ployed. Its  mydriatic  effect  is  very  pronounced,  and  proves  almost  as  last- 
ing, on  the  wIkpIc,  as  that  of  atropine. 

Atr*>pine  is  uncalled  for  and  fails  to  afford  any  marked  relief  to  any 
pain  which  is  caused  by  a  superficial  form  of  keratitis,  and  wliich  is  hH?al 
and  nnas6oeiated  with  ciliary  neuralgia.  In  such  cases  the  drug  needlessly 
augments  tite  photophobia,  allowing  more  light  to  enter  the  eye.  It  is  c*on- 
traindit^atetl  when  ditutation  of  the  pupil  is  impossible  and  iu  cases  in  which 
there  are  severe  hy[>opyon  and  iritis,  or  in  which  firm,  old,  anterior  or  pos- 
terior s^'^echia  are  present.  In  such  instances  it  produces  an  increase  of 
ciliary  pain  and  gives  rise  to  a  tendency  for  the  eyeball  to  became  bai-d. 
Ik  deep  ulcers  it  augments  the  danger  of  perforation  by  increasing  the 
preaeure  in  the  anterior  chamber  and  bv  jmralyzing  the  intra-oeular  muscles, 
(See  article  on  Mijdnuiics.)  If,  then,  iu  such  cases,  the  action  of  atropine 
is  not  snffieient  to  dilate  the  pupil,  it  is  better  to  abandon  its  employment 
and  even  replace  it  by  the  nse  of  eserine,  Perijiheral  prolapses  of  the  iris 
are  aggravated  by  the  employment  of  atropine*  Homatix>inne  has  a  very 
feeble  and  quite  transient  actiou  in  eornol  inflammation, 

6.  Utotics. — In  keratitis,  miotit*s  dimiuisb  the  tension  of  the  eye,  thus 
possessing  an  opjiosite  effect  to  that  which  is  observed  from  the  employment 
of  mydriaticsp  By  their  use  the  intm-oeular  museh^  are  contracted  and 
the  irido-corneal  angle  is  freed,  (See  article  on  Miolies.)  Eserine  may 
ofWn  be  employed  with  good  effect  in  nicemtions  or  in  softenings  of  the 
cornea  and  for  the  prevention  of  tlireatcned  ectasis  or  perforation.  It  isi 
also  used  for  the  purpose  of  reducing  any  peripheral  prolapse  of  the  iris* 
It  can  be  employed  in  those  eases  in  wliich  it  is  desired  to  overcome  any 
increase  in  the  otuilar  tension  that  may  have  l>een  caused  by  atropine.  Its 
usefulness  in  certain  forms  of  keratitis  has  led  to  its  more  or  less  general 
employment  in  all  varieties  of  corneal  affection,  thus  exceeding  its  scope, 
which  should  be  to  employ  it  only  in  well  selected  cases.  Eserine  certainly 
|>os6ef%ses  no  real  antiseptic  properties.  One  or  more  drops  of  a  one  or  two 
per  cent*  strength  solution  of  tlie  sulphate,  combined  with  corrosive  sub- 
limate^ may  be  applied  daily.  Pilocarpine  has  been  employed  for  tlie  same 
purposes  as  eserine;  it  is  proliably  less  painful,  but  acts  less  energetically. 
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6.  (hmine, — This  drugj  which  was  brought  forward  by  Koller,  if  used 
in  the  form  of  an  aqueous  solution  in  the  strengths  of  four  to  five  i>er  cent,, 
qiiieta  for  some  fifteen  minutes  to  half  an  hour  the  so-called  **  superficial 
jiains,"  and  renders  the  cornea  inseusible  to  painful  applications,  such  as 
caused  by  the  employment  of  the  thermo-cautery  and  the  crayon  of  methyl* 
blue.  Its  utility  is  incontestable  in  pronounced  cases  of  irritable  sujjerfieial 
keratitis,  but  it  can  be  scarcely  amsidei-ed  adequate  as  an  exclusive  treat- 
ment in  this  condition,  while  its  abuse  may  lead  to  exfoliation  of  the  epi- 
thelium and  insensibility  of  the  cornea,  iu  themselves  a  cause  of  keratitis. 
Poisoning  from  its  use  is  not  to  be  feared. 

7.  Narcolim, — With  the  exception  of  hyi>odermatic  injections  of  mor- 
phine, narcotics  have  but  little  effect  in  relieving  the  pain  of  keratitisp  The 
remedy  for  the  superficial  form  of  pain  is  cocaine^  while  that  for  the  ciliary 
variety  is  atropine.  In  cases  in  which  the  latter  drug  does  not  have  the 
desired  effect ,  a  sedative  action  may  be  frequently  obtained  from  the  internal 
administration  of  anti pyrin  or  plienaoetin,  in  doses  of  twenty-five  to  fifty 
centigrammes,  given  in  the  form  of  powder,  which  may  have  to  be  re- 
peated once  or  twice  at  half- hour  intervals. 

8*  Dark  Glomes  and  Shades. — ^The  eyes  of  patients  suffering  from  photo- 
phobia and  blephaTOspasm  should  be  more  or  less  protecte<l  from  light  by 
means  of  caixl  board  shades  and  spectacles  with  very  large  (shell -shaped) 
glassies  of  some  dark  color.  Smoked  glasses  are  to  be  preferred  to  blue  ones, 
as  I  he  blue  rays  irritate  the  retina.  The  selection  of  such  glares  should 
not  be  left  with  the  patient^  as  he  is  likely  to  secure  too  light  a  tint  By 
wearing  such  coverings  to  the  eyes  pain  is  lessened  and  the  patient  is  able 
to  go  out  of  doors  for  the  purpc^  of  exercise. 

9.  Retmlmve^  and  Ltm^l  Ab^tradion  of  Shod. — Revulsives  and  living 
or  artificial  leeches  applied  to  the  temple  are  of  but  little  use  in  keratitis 
unless  the  condition  be  complicated  by  an  irido-cyclitis. 

VARIETIES  OF  KERATITIS. 

A  rational  division  of  the  different  forms  of  keratitis  is  impossible  in 
the  present  state  of  knowledge,  especially  as  there  are  not  any  means  of 
subdividing  them  according  to  a  fixed  basis^ — ^such  as,  for  example,  an 
anatomical  one. 

Nevertlieles.*,  a  fVindnTnental  division  of  the  different  forms  of  TteratitiSj  whjch  is  uieAil 
from  n  clmical  piiini  of  view,  k  that  Into  a  Buperfioinl  nnd  a  dec^p  vanelj.  The  cMnicfll 
churucterisfir^  are  different  in  em'b,  necessitating  ftpprtiprinte  metlirKlB  of  treatment.  These 
difS^irencrs  iire  bnsf^d  largely  upon  anatomical  j^rtiunds.  The  anterior  corneal  plunea  (the 
conjunctival  portion  of  the  comea)  receive  their  nutrilion  in  almoit  the  flame  manner  aa 
the  bulbar  conjunciivat  while  the  deep  planes  have  a  nulriniynt  supply  that  is  more  closely 
allied  to  that  of  the  sclemtic,  the  iris^  and  the  ciliary  body.  The  anterinr  corneal  planes  are 
chiefly  nourished  by  an  anastomosis  of  the  conjunct! vhI  ve&scls  with  those  of  the  superflcial 
ciliary  ves*eli,  while  the  deep  one*  receive  their  nutriment  from  the  deep  ciliary  ve»fl«li. 
The  anterior  pluties  are  enervHlcd  upon  the  periphery  of  the  cornea  by  snperflml  ner^Ts, 
mhile  elsewhere  they  are  supplied  by  deep  poaterior  ciliary  branches  that  ante  fiom  the 


DISEASES  OF  THE  CORKEA. 


191 


ciliiry  body.    From  ah  embryologrcul  poitit  of  vkw^  the  superficial  oorneal  piftnea  belong 
•to  ih^  (JonjunotiTft  ;  the  middle  are  derived  from  the  mesoderm » — &  part  of  the  sclerotic, 
nd  the  deeper  planes  appear  to  be  reflected  from  the  primary  optie  vosiele,  juit  as  m  the 
rasic  af  the  chorioid^  the  ciliary  b<xlj^  and  the  iris. 

Certida  diiotdm  are  to  be  found  Indifl'erently  In  the  Unibus  eoftjunetivce  and  in  tha 
taterior  cortical  plaoefl  (mch  m  phlycteriular  and  superfit-ia)  punctate  keratitis).  Most 
of  the  ©0ijjuri  clival  ma  Indie'*  which  invade  the  cornea  primarily  produce  a  Buperficial  form 
of  keratitia  {such  as  gmnular  pannus).  The  superficial  varieties  of  inflammation  of  the 
cumea,  rather  than  the  deep  one&,  are  accompanied  by  a  cong^e^tion  of  the  conjunctival 
.^cAiekt  while  deep  diaordere  involving  the  cornea,  the  irii,  and  the  ciliarj^  body  bear  nn 
important  relation  to  one  anotb<3r.  In  th^  luperflcml  forma  of  inflammation  of  the 
eomem  the  newly  created  vascular  cbannela  originate  from  the  suporfltjial  pericorneal  vessels, 
vblle  in  deep  keratitis  the  blotjd^upply  is  renewed  from  vessels  that  anastomose  with 
aiom  of  the  deeper  tninkfi.  The  development  of  the  deep  primary  disorders,  which  are 
often»  if  not  always,  of  constitutional  origin,  as  from  syphiitF,  rheumatismj  etc.,  i&Um  plnee 
with  extreme  downess.  On  the  other  hand,  the  puperflcial  forms  of  inflammation  are  of 
MDparatively  rapid  formation,  and  are  rather  due  to  imutnatic  causes  or  to  ectogenoua 
ixiraiion  by  bacteria. 

Another  division  of  keratitiii  is  Lntf>  a  bacterial  and  a  non-bacterial  form,  in  which 
mi^mTatJoii,  c«>meal  in^Uration,  and  ulceration  are  to  he  considered. 

The  Tftriety  of  the  leeion  is  sometimes  fiufficletit  Vn  justify  a  distinction.  Againi  casei 
TBicmbtipg  ^ch  other  clinically  may  exhibit  an  etiological  difference. 

The  study  of  the  varieties  of  keratitis  may  be  arranged  under  the  fol- 
lowing headji : 

A*  Superfidai  kemtitig,  which  is  further  Bubdivided  in  accsordance  with 
its  etiology,  the  form  of  the  lesion,  source,  etc- 

B.  Deep  corneal  inflammations  that  are  (a)  due  to  bacteria  and  snp- 
pomtive  ;  (i)  non-suppurattve  and  non-uleerouSj  which  consist  essentially 
of  infiltrations. 

C.  Cicatricial  sequelae  of  keratitis. 
Corneal  tumors. 

These  subdivisions  are  defective  in  more  than  one  respect.  A  superficial 
keratitis  may  start  as  sucIj,  but  later,  owing  to  its  extension,  it  may  be 
necessary  to  class  it  with  the  deep  variety ;  or  the  inflammation  may  be 
deep,  and  yet,  owing  to  ceiiain  analogies  as  to  its  origin,  will  have  to  be 
placed  with  the  superficial  varieties,  A  keratitis  by  becoming  infected  may 
totally  change  its  clinical  course. 

A.— SUPERFICIAL  KERATITIS. 

In  this  variety  of  keratitis  the  anterior  corneal  planes,  the  membrane 
of  Bowman,  and  often  the  adjacent  corneal  lamellte  are  involved.  An 
infiltration,  which  Is  sometimoa  vesicular,  usually  gives  rise  to  a  deposit 
that  prtyects  beyond  the  surfiice  and  which  in  turn  is  followed  by  ulcera- 
tion and  loss  of  substance.  It  is  fw&sible,  however,  for  the  erosion  to  l>e 
primary.  Later,  the  new  formation  of  corneal  blocKl- vessels  may  play  an 
imjMirtant  r6i€  in  the  development  of  jiannus. — The  general  symptoms  of 
keratitis  consist  in  disturbances  of  the  cornea,  roughening  of  the  corneal 
sorlaoe^  alienee  of  lustre,  superficial  ulcerSj  and  ciliary  injection.   The  seat 
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and  extent  of  the  losioii  uroftueing  a  general  or  partial  ciliary  injection  is 
generally  asstK'futcd  with  a  slight  conjunctival  injection.  When  bipod- 
ve^ls  are  forme*!  within  the  cornea,  nnder  Bowman's  membtniie,  ihe 
epithelium  is,  as  a  rule,  elevated  by  them,  and  they  can  lie  traceti  as  far  aa 
the  sujierfieial  ciliary'  vessels.  Pain  may  be  absent  or  be  only  of  a  minor 
character.  The  wcnrrence  of  ciliary  neuralgia  and  contraction  of  the  pupil 
should  always  awaken  the  suspicion  that  the  affectitm  Ijas  gained  in  dej»th 
and  has  become  infected.  The  degree  of  uneveimess  of  ihe  surface  naturally 
varies  from  roughness  lhat  is  barely  perceptible  to  one  iu  which  the  eleva- 
tions and  depressions  are  plainly  to  be  seen.  A  deep  infiltration  is  one 
which  is  niore  afit  to  be  diffusej  not  bo  raised  above  ihe  surface,  and  more 
tardy  in  becoming  ulcerated. 

Prognosis,  as  a  rule,  is  favorable  unless  a  severe  secondary"  infection — 
which  is  always  to  be  dreaded — supervenes.  The  amount  of  visual  dis- 
tiirbanee  depends  oo  the  location  of  the  trouble  in  relation  to  the  pujiil, 
and  on  its  extent  and  character.  The  usual  treatment  is  that  which  ia 
Indicated  for  suijerfieial  traumatic  keratitis, 

A, — SUPERFICIAL  TRAUMATIC  KERATITIS, 

Tmumalic  injuries  to  the  etimea  may  be  caused  in  the  most  diverse 
ways  (see  Cornml  Ukem)*  they  may  arise  fr^om  external  conditions, 
w^hether  produced  by  the  |3ersou  himself  or  by  other  agencies,  or  they 
may  originate  within  the  protet^ing  stmetures  of  the  eye,  A  simple  wound 
of  the  cornea  usually  Iioals  in  such  a  manner  that  it  does  not  deserve  to  be 
called  a  keratitis.  To  constitute  keratitis  in  a  clinical  sense  the  injury 
mmi  be  followed  by  niicrobic  infection  \  mere  repetition  of  the  trauma- 
tism is  rarely  sufficient  for  this  purpose.  In  auch  caaes  the  intervention  of 
microbes  plays  a  h  ading  rdk. 

As  external  causes  for  tmnmatisra  solid  particles  floating  in  the  air,  rain^ 
snow,  wind,  rubbing  with  the  hand,  detached  bodies  from  larger  objects,  etc,, 
may  be  cited.  Disappearance  of  the  eye- lasher  naturally  permits  sucli  objects 
more  readily  to  gain  access  to  the  cornea.  Within  the  j^truciui-es  normally 
nacd  for  protecting  the  eyes  from  injury,  swellings  and  cioitrices  of  the  con- 
junctiva, various  conditions  of  tlie  lids,  deviated  cilia,  and  crusts  on  the 
palpebral  bordei^s  may  be  fouixd.  The  lids  may  be  deformed  by  congenital 
conditions,  by  traumatism,  or  by  various  affections^  such  as  blepharitis  and 
cicatrices  of  the  neigh Iwing  skin,  and  in  consequence  no  longer  adecpiately 
protect  the  eye  fi-om  agencies  tliat  ordinarily  would  not  prove  detrimental 
to  the  cornea.  Again,  the  eye  so  affected  remains  partly  open  during  sleep, 
and  thus  causes  corneal  desiccation  and  exfoliation.  Amestlietic^,  whether 
If^cal  or  general,  and  paralysis  of  the  trigeminus  act  in  the  same  way. 
Diseases  which  lower  general  sensibility,  as  typhoid  fever,  must  l>e  included 
in  the  description  of  this  condition. 

Slight  wounds  may  become  infected  tli rough  agencies  of  tlie  most  varied 
character;  indeed,  certain  causes  of  infection  operate  so  frequently  that 


s^em  to  ioduce  keratitis  alone  without  tratimatij^m,  Cansos  of  infection 
are  bkpharitis^  attecttons  of  tlie  laen^mal  passages  or  of  the  mucous  metn- 
1>raiie  of  the  Qose  (oziena),  facial  eriiptiom,  obc, ;  more  ofU^n  than  is  gener- 
ally sm»p<iscd  the  infective  germs  are  eoDv^eyed  by  the  hands  or  on  a 
hiimlki*n:hicf. 

Tlu*  symptoms  observed  a generally  speaking,  those  of  the  snperfidal 
forms  of  keratitis  (see  supra)  and  especially  ideers.  Corneal  vascularisa- 
tion  rarely  produces  panmis,  nor  are  well-niarkcnl  niacnlte  to  l>e  feared 
uiik'SS  the  indammation  continues  for  a  long  pcriixl  of  time. 

GjfnfJkations. — Siij>erficial  forms  of  inflammation  frequently  give  riise 
if)  thi*  prmluction  of  tlie  deep  variety  of  keratitis,  this  being  es[ieeially  true 
if  the  infection  h  of  a  virulent  character, 

TreaimmL — The  proper  treatment  eoo^^ists  in  the  removal  of  the  ex- 
eitlnu^  caij?ie  of  the  iujury,  if  this  be  poae^ible,  and  of  the  use  of  anttseptic 
lotions  to  tlie  conjunctiva  and  tlie  tarsal  nmrginK^  for  it  is  in  these  siuiations 
that  bacteria  find  a  favorable  nidas  fov  their  nHilti[»licatiou,  The  applica- 
lk*a  of  a  bandaire  is  here  of  importance.  Should  atfections  of  the  lachrymal 
pai^satrti^,  I)lepliaritii,  cutaneous  eruptions,  or  oziena  exist^  they  should  re- 
ceive appropriate  treatment  Yellow  oxiile  of  memiry  oiutnaent  and  other 
remt^dial  agents  employed  in  vascularized  phlyctennlesareof  value  in  stlmu- 
latin^  rebellious  ulcers  in  which  cicatrization  and  a  filling  of  the  excavation 
tonsi.st  only  in  the  corneal  facet  being  covered  witli  epithelium  which  gives 
rise  tu  irregular  reflections.  Cure  is  often  hastened  by  the  scraping  of 
affectdl  areas  witli  a  curette.  Peritomy  may  be  employed  in  those  cases  in 
whu'h  an  escjessive  vnsculari/Ation  does  not  yield  to  other  methods  of  ti'cat- 
ment.    (See  Granular  Pannm.) 

n, — PHLYCTENULAR  KEIUTmS. 

Plilyctenular  keratitis  (phlyctenular,  lympliatic,  or  scrofulous  cx)njunc' 
livitis)  is  a  disease  affecting  the  comml  and  pericorneal  conjunctivie  of  in- 
JnnfM  and  adolmcenfs^  While  the  cornea  and  liuibu?  coujtinctivse  are  the 
most  fn^uent  loadities  in  which  it  is  scm,  it  is  sometimes,  nevertheless, 
descriWl  among  the  conjunctis'al  diseases  under  the  name  of  pustular  con- 
jtinc*tivitis,  for  the  reason  that  the  lesion  is  often  situated  on  tire  bulbar 
corijnnctiva.  Conjunctival  pustules  may  precede,  accompany,  or  folloiv 
oorntJii  t  ph  1  y cten  u  les* 

Small  opacities  and  protuberant  infiltrations,  that  are  ;nipn>[)erly  called 
phlyctenules,  are  found  to  occur,  isolattKl  or  multiple,  on  the  cornea  and 
limbtis  conjunctivse.  Ordinarily,  the  iufiltmtions  ulcerate  and  cicatrize,  but 
successive  eruptions  of  phlyctenules  may  Ijc  acc*t)mi>anie<l  by  such  j>ersistent 
vas<uilarization  that  the  malady  lasts  for  a  much  longer  time ;  such  vascular 
forms  when  pronounced  constitute  the  s<3-calk^l  scrofulous  pannus*  Tlie 
ap|>carance  of  these  eruptions  is  aceompnnied  by  ciliary  and  conjunctival 
injectson,  and  is  followed  by  photophobia,  lacrymation  without  mucusj  and 
bleplian»s|>a'im* 

Vol.  iV  ^ia 
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Avasmlar  Forms, — (a)  In  this  variety  a  single  phlyctmiile,  which  13  usu- 
ally of  a  small  sizci  and  is  often  clist^overed  with  difficulty  after  uloemtioa 
has  taken  place,  ap|ieur3  at  or  near  the  ceotpe  of  the  cornea*  This  is  sur- 
riiundffxl  by  sini]>1c  ciliary  injection*  There  is  a  slight  degree  of  contrac- 
tion of  the  piipil,  and  frL*t|ueriHy  intense  photoph(»bia  and  bIepharosj.iasm 
are  fomuL  (h)  Here  one  or  seveml  phlyctenules^  that  frequently  show  vas- 
cularization after  nlcenitlun,  appear  on  tlie  ptTiphcry  of  the  ct>rnea*  Ciliary 
ami  coiijnndival  injection  is  very  marketl  at  the  level  of  the  nlccnitions, 
and,  if  partial,  ap|>cfirs  in  the  form  of  a  triangle  with  its  ai>ex  turned  to- 
wartls  tlie  phlyctenule  of  the  cornea,  (c)  In  t\m  form  the  phlyctenules  are 
found  in  tlic  linibus  conjunctiva?.  They  may  be  discrete,  or  exhibit  them-, 
selves  in  the  form  of  strings,  causing  the  conjunctiva  to  swell  and  to  con- 
stitute  a  pericorneal  cushion  for  the  uloer.  Aa  a  rule,  the  conjunctival 
injectiou  is  so  intense  that  it  masks  the  ciliary  injet^tion.  (d)  Although 
not  avascular^  the  conjunctival  phlyctt*nulesj  or  pustulous  conjunctivitis, 
may  be  included  iiere.  One  or  at  most  two  infiltraticms  appear  within  a 
radius  of  half  a  centimetre  around  the  periphery  of  the  cornea.  In  this 
aubdi vision  the  siise  of  the  phlyctenule  is  larger,  this  being  so  because  it 
occurs  in  a  tissue  of  looser  texture. 

In  tlie  same  subject  may  be  seen  successively  or  simultaneoujily  the  dif- 
ferent manifestations  of  the  various  avascular  forms  of  superficial  keratitis 
just  de^ribcd, 

Vdsc^tlar  Fonns, — Here  the  jieripljeral  phlyctenules  are  especially  prone 
to  underg^>  vamilar  changes.  The  newly  formed  vessels  are  superfidal,  and 
arc  situatetl  close  to  Bc^wnmn's  racnibniue,  though  they  are  never  found  situ- 
ated under  the  epithelium.  The  corneal  surface  is  elevated  by  the  infiam- 
niatory  vasi^ular  channels,  the  course  of  which  can  be  traced  to  their  origin 
from  the  ciliary  vcsseb.  The  appeai-am^  of  such  vessels  in  tlie  sujierfieial 
forms  of  inflammation  of  the  eomea  causes  the  disorder  to  last  longer  than 
it  otherwise  would,  whereas  when  the  vessels  are  foun<l  in  deep  ulcerations 
their  presence  is  favorable  to  the  rejiair  of  the  parts  that  are  affected. 

Two  \^scnlar  forms  are  to  be  distinguished.  («)  In  ptdifdenular  pan- 
nm  the  phlyctenules  may  bo  united  by  the  formation  of  new  bIood-ve«aelfi^ 
They  ulcerate,  but  show  no  disposition  to  beat.  Exfoliation  of  the  epi- 
ttii'liam  takes  pkce  on  tlie  etlge  of  the  persistent  vessels^  This  process  is 
followed  by  the  appearance  of  a  new  crop  of  phlyctenules  which  undergo 
similar  changes.  In  this  manner  segments  of  the  cornea  or  even  tlie  entire 
ruembmne  may  become  inliltra  eil,  cansing  the  sur&ce  to  become  boK^sdated 
and  traversed  by  numerous  blood-vessels.  This  variety  of  pannus  scarcely 
ev*er  attains  such  a  dt^ree  of  development  as  is  obser\"ed  in  extreme  exam- 
ples of  the  granular  form.  In  tHind-^hapfJ  keraiUis  i^ascularizaiion  of 
a  relatively  lai^  peripheml  phlyctenule,  which  extends  little  by  little 
tawards  the  centre  of  the  cornea,  takes  place.  Behind  the  phlyctenule  are 
to  be  seen  strings  of  bhxd-veseels  which  nni  almost  parallel  to  one  an- 
otlier  to  tim  maigiii  cif  tbe  nker.    These  vessels  have  the  appearance  of 
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paslimg  tlie  ulcer  m  the  direction  of  the  corneal  centre  or  of  being  dragged 
by  it. 

Fathdogif^td  Anatomy. — The  term  phlyt'tenule,  which  denotes  a  blisterj 
is  badly  chosen,  m  the  veaiclcM  rarely  contiiiii  ltc[uid,  and  when  they  do, 
the  contents  are  genenilly  turhicb  These  eelhikr  infiltmtions  are  siliiated 
in  the  superficial  layers  of  tlie  true  ethnical  tissue,  elevating  and  perforating 
Bowman's  membrane  and  its  epithelium.  Even  phlyctenules  of  small 
si«e,  consisting  of  subepithelial  cellular  infiltrations,  rearh  tiic  outer  layers 
of  the  cornea  by  nerve-channels  (Ivauofl").  Other  authors  could  not  find 
any  relation  Ix^tween  the  infiliraticm  and  the  nerve-eunals.  (Fig.  7.)  While 
the  infiltration  may  l>e  very  deep  at  the  onset,  the  invasion  of  the  deeper 
eomeal  planes  is  more  often  the  result  of  a  late  intense  infliction  by  bacteria. 

The  newly  formetl  blood- vessels  are  found  to  be  situated  beneath  Bow- 
man's membrane* 

The  anat^jmical  details  of  baud -shaped  keratitis  are  but  imperfectly 
undenBtcHK], 

Etiology, — Lyraphatism  and  scrofula  are  predisposing  causes  for  the 
pfoductjon  of  phlyctenules,  which,  m  a  ride,  appt^ar  simultaneously  in 
both  eyes.  TheBe  conditions  may  not  be  manifest  at  first,  but  the  lon^ 
dnmtion  of  the  diseasi^  gives  rise  to  anieniia  and  lymphatism.  The  coryza 
and  the  BMTlHng  of  the  upper 

11  p^  which  are  often  cited  as  ^' 
proofs  of  a  lymphatic  state, 
may  be  diiwtly  t?ouseiiuent 
upon  the  ocular  dLsiiRlcr, 
without  which  they  would 
nut  4it*cur.  When  onei?  estali- 
lislit'd  I  he  phlyctenular  dis- 
ease is  kept  up  by  the  coryza, 
the  septic  secit?tion  being  wn- 
%*eye<l  tu  the  eyes  by  the 
bands  or  handkerchief.  In 
gom  e  ex<  ■ec:<l  i  ngly  rel>el  I  i  ou  g 
cases  ack'uoid  vegetations  may 
be  found  in  the  throaty  and 
their  extirpation  is  followed 
by  rapid  healing  of  the  eyes.  The  enlargement  of  the  submaxillary  glands 
IS  fi'Cijuently  a  consequence  of  fat^ial  eczema,  which  may  have  resulted  from 
irritation  of  the  skin  by  the  secretions  arising  from  the  atVeeted  eye.  On 
ihe  other  hand,  the  eczema  may  liave  appearetl  first,  or  liave  become  }>romi- 
netit  simultaneously  with  the  outbreak  of  the  phlyctenules,  in  which  case 
they  may  be  looked  upon  as  tx;:sematous  in  ty[>e. 

As  has  already  been  stated,  phlyctenules  are  fi-equently  situated  nn  the 
limbus  conjunct i vie;  they  are  accompanie<l  by  intense  conjunctival  hyper- 
irmia  and  a  secretion  of  mucus,  the  so-called  eezeniatous  conjunctivitis  of 


Sub«pUh^l1iLl  ceUular  inflUtttil&ti  In  a  vesicle  of  phlyc- 
tenular kerntltla  {ftn*ir  Ivfknuff). 

a,  t5(>Jth«(liQiii :  b,  Bowmaii*3  membrAne ;  c.  corneal 
tissue  \  d.  !<ubep1thGlliil  celtular  iiifiltmtltui ;  c,  iiprve-cHTiiil, 
through  which  ibe  mlgTatory  cells  Imve  reftched  the 
eplUieUuuK 
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Homer.    At  other  times  ihe  conjunctival  ififlamnjation  is  secondary  to 
phlyctentik'8  and  is  the  result  of  their  improper  treatment. 

Tliis  form  of  conjunctivitis  is  the  most  common  ocular  disease  of  child- 
IicmmI,  and  i.s  essentially  a  malady  of  the  early  yean^  of  life.  It  is  rarely 
funtid  before  the  first  year,  appetiring  most  frequently  frcrm  the  fifth  to  the 
twelfth.  The  condition  is  rarely  seen  after  the  age  of  twenty  fi%*e  yeani. 
It  must  be  stated  that  in  childi-en  injuries  or  other  causes  of  kemtitis  have 
a  strong  tendency  to  app^r  under  the  form  of  lymphatic  celluhir  infiltra- 
tions* 

The  onlinary  microbes  of  suppuration  are  found  in  the  affected  ai'eas 
(Ciirtonl),  and,  on  the  authority  of  Bach,  staphylococci  are  always  t4j  lie 
ol^tJuned  fn)m  the  small  areas,  provided  that  the  examination  l>c  made  on 
the  first  or  the  second  day.  As  tins  mme  variety  of  organism  is  found 
also  in  cczematous  cruptionSj  the  relationship  which  is  said  Ijy  Homer  to 
exist  between  the  phlyctenules  and  eczema  would  Ijc  thereby  confirmed. 

Cbarse  and  Symptoms, — There  is  no  disease  of  the  eyes  in  which  photo* 
phobia  and  hlepharosimsm  play  a  more  important  part  tlian  they  do  in 
phlyctenules.  This  ^^N}ms  to  be  due  to  the  numerous  superficial  nervous 
filaments  Ixwming  distendetl  aud  compreased,  either  in  the  epithelium  cov- 
ering the  Cornell  or  in  their  passjige  through  tlie  membrane  of  Biiwman. — 
An  eruption  of  phlyctenules  may  heal  with  considerable  rapidity.  Ordi- 
narily, however,  there  is  a  marked  tendency  for  relaps^/s  to  oivur,  fresh 
ernptiijus  foHowing  one  another  in  rapid  suceessioti  or  appearing  after  (he 
lapse  of  vai'lnhle  peritxls  of  time.  In  obstinate  cases,  it  is  a  pitiable  sight  to 
see  the  aillrteil  children  shrinking  for  wrecks  and  monllis  from  daylight  by 
Tarious  devices,  such  as  seeking  dark  corners  and  burying  their  heads  in 
cushions.  Tlie  lack  of  air  and  of  light  lowers  the  general  nutrition,  and 
produces  aufi&mia  and  ly mi>hatisni,  if  these  conditions  do  not  pre-exist.  The 
tears,  which  normally  possess  an  alkaline  imetion,  are  ot\eu  mingled  with  the 
trritating  sct^retions  from  the  eye,  and  thus  produce  a  conjunctivitis  which 
h  siMiwUmes  purulent.  Excoriations  of  the  skin  of  the  lower  lids,  fissures 
at  the  external  judiM^jral  angles,  eoryza,  and  swelling  of  the  upper  lip  may 
occur.  Persistent  blepharos])asm  leads  to  an  oMiematous  swelling  of  tlie 
upjier  lid,  which  later  may  extend  to  the  hiwer  one.  The  brows  are  ooa- 
trticte<l  by  the  Sjiasni  of  the  lids,  and  the  eyelids  are  closed  for  the  purpose 
of  sliichling  the  eyes  as  much  as  possible  from  the  light. 

€biiij)(ic(ttimh% — When  the  infection  is  intense,  it  may  produce  suppura- 
tion ;  or  a  small  conical  phlycteaule,  which  «in  lie  discovered  only  with 
difficulty,  owing  to  the  intense  involvement  of  the  corneal,  may  appear  as 
the  jHUtit  of  entrants  for  the  production  of  a  pnjftise  deep  keratitis  (paren- 
chymatous keratitis)*  Such  a  e^indition  is  made  manifest  by  intense  ciliary 
im\n,  c^jutmctiiui  of  the  pupil,  and  an  inlole^ance  to  the  employraewt  of 
onlinary  meilications.  Perforation  is  often  ppodnc^  by  i^eripheral  phlye- 
tcnuk^s.  Conjunctival  catarrh  may  be  simulated  by  a  ci>pions  secretion  from 
Ute  conjunctiva.    It  is  well  to  remember  in  this  ooDueetion  that  simple 
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(non-P>llicnIar)  ciitarrli  Is  nearly  uiiktiowo  from  the  fifth  to  the  twelfth 
yvaVf  tlm  tiiiio  at  which  this  aflbction  is  moi?t  likely  to  be  observe<lp 
BWpharitfSj  which  is  Ukewis^e  an  exprcsjston  of  lyniphatism,  and  usually, 
if  not  alwaySj  due  to  fitapliylococci,  ib  oftt*n  observed  m  a  concomitant  or 
a  €aii^  of  |ihlyclemilc9. 

Pfmfnmis, — Thk  is  favomble^  unless  infet^tjous  complitmtioDS  8i]i>ervene, 
th^  latter  too  often  beiog  the  vmu\i  of  negligence,  ftrinute  ulcers  heal 
withoiit  leaving  an  ai>iircf.'iablc  macula.  Dcn^ie,  |>ermaueiat  rnaculie  are 
ordinarily  the  result  of  large  plilyctenulcs,  esj>ecially  if  they  have  assumed 
the  va«eular  variety.  The  track  of  band-shaiK'^l  kenititiB  can  always  be 
traced  by  the  resultant  opacities* 

Tteatmcni. — As  tliiM  condition  is  oft^n  due  to  a  general  cachexia  as  well 
as  to  local  causes;,  treatmeut  must  usually  be  directed  to  both  of  thesc^  con- 
ditions,— ^ Local  measures  alone  are  sometimes  efBcactous,  and  should  vary 
according  to  the  clinical  forms  which  are  assumed  and  ihe  complicatiaua 
that  are  present.  Finely  [Hjwdcri'd  calomel  applied  once  daily  with  a  dry 
bair-peueil  is  a  sovereign  remctly  in  simple  non- vascular  phlyctenules  that 
are  tinapcompaaied  hy  conjunctival  secretion.  The  chemical  composition  of 
the  mm-urous  chloride  (calomel)  is  gradually  converted  by  contact  with  the 
secretiana  of  the  eye  into  mercuric  chloride  (corrosive  sublimate).  CUre 
must  lie  exercised  not  to  use  too  great  a  quantity  of  calomel,  as  it  accinun- 
lates  in  the  inferior  cul-de-sac;  ami  acts  as  a  caustic  on  the  a>ujuuctiva. 
The  simultaneous  use  of  the  imlides  internally  and  calomel  locally  is  contra- 
indicated,  as  the  former  drug  a[»pears  in  the  lacrymal  secretions  and  con- 
verts the  tiah>[ucl  into  the  io<.lide  of  mercury,  which  acts  as  an  irritant, — 
The  mild  chloride  of  mercury  is  of  no  value  in  the  treatraent  of  phlycten- 
ular panntm,  and  is  especially  useless  in  l>and-shaj>ed  keratitis.  Here  the 
ointment  of  the  yellow  oxide  of  mercury  exerts  a  most  beneficial  action, 
partii:ularly  if  the  conjunctival  secretion  is  not  abundant.  A  small 
amount  of  the  ointment,  pi^pared  in  the  proportion  of  onc-lialf  to  one 
ct*uti«jraninie  or  more  of  the  yellow  oxide  of  mercury  to  one  gramme  of 
vaseline,  should  be  placed  daily  on  the  edges  of  the  eyelids  and  distributed 
over  the  eyeliall  by  gentle  massage  made  through  the  npjier  lid, — The 
applications  of  calomel  and  of  the  ydlow  oxide  of  mercury  ointment 
shtHild  be  made  by  the  physician  himself.  For  continuous  use  lotions  of 
the  bichloride  of  mertMiry  may  be  prcserilnxL  Conjunctival  secretions  and 
e4.'zematous  forms  of  the  disease  should  be  treated  with  weak  astringents^ 
sucli  as  Imrlc.  acid  lotions,  and  antiseptics,  such  as  solutions  of  corrosive 
suhlimate.  Ailer  the  secretion  has  l>cen  dimiuishetl  by  these  metluKls  re- 
eon  rse  may  be  had  to  the  use  of  calomel  and  the  yellow  oxide  of  mercury^ 
— Atropioe  is  without  effect  in  lessoning  {>bot<jphobia  and  l>lepharo8pa.sm. 
The  latter  condition  may  be  made  to  disappear  temporarily  by  tlie  pro- 
duction  of  slight  asphyxiation,  Tliis  barbarous  method  of  relief  is  secured 
by  holding  the  child's  nose,  the  faw  Ijeing  plunged  for  a  Ijrief  perirxl  of 
lime  in  water* — ^The  wearing  of  dark  glasses  antl  of  a  visor  are  often 
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helpfuL  Prolonged  application  of  cocaine  is  sometimes  of  value. — Ex- 
perience bas  shown  that  the  wearing  of  a  bandage  is  not  only  useless^  but 
that  it  often  acts  unfavorably,  even  in  cases  in  which  tlie  secretiuns  are 
not  copious.  It  may,  however,  lie  of  value  in  those  cases  in  whicli  it  Is 
desired  to  prevent  nifec-tion  of  the  eye  from  excoriations  of  the  skin  and 
corj'za, — Facial  eca^ma,  nasal  catarrh,  and  any  cause  of  special  infection 
demand  appropriate  treatment.  For  the  eczema  the  ointment  of  the  oxide 
of  zinc  may  be  employed.  The  coryza  may  be  lessened  by  the  use  of 
sufficiently  strong  ointments  of  the  oxide  of  mereur}*,  or  by  insufflations 
of  powders  containing  c<pml  parts  of  bismuth,  Ijoracic  acid,  and  camphor. 
In  this  condition  astringent  injections  are  of  use.  If  in  relK-lHous  cases 
adenoid  vegetations  of  the  pharynx  be  found^  their  extirpation  is  the 
necessary  and  very  efficacious  treatment.  The  fissnres  of  the  external 
angles  may  l^c  touched  by  a  crayon  of  the  nitrate  of  silver. — For  simple 
phlyctsBniiW  daily  instillations  of  eserine  have  been  recommended  by 
certain  autliors.  The  drug,  however,  is  badly  tolerated,  and  its  effif^cy  is 
doubtful. — In  band-shaped  keratitis  cauterization  of  the  ulcer  by  heat  is 
ordinarily  superfluous.  If  tJie  ointment  of  the  yellow  oxide  of  mercury 
does  not  suffice  in  effecting  a  cure,  curetting  of  the  ulcer  by  means  of  a 
Daviel  spoon  appears  often  to  be  valuable  in  shortening  the  duration  of 
the  affection  (de  Wec^ker)*  Peritomy  is  supcrtitious,  unlthas  it  is  employed 
in  the  rebellious  forms. — ^It  is  important  to  remember  that  the  ase  of  revul- 
sives in  the  treatment  of  the  disease  should  not  be  permitted. — The  severe 
infection  of  a  phlyctenular  emption,  with  penetration  to  a  gi^eat  depth, 
contraindioites  the  employment  of  the  calomel  and  of  tlie  yellow  oxide  of 
meniury  ointment.  On  the  contrar}%  the  condition  calls  for  a  treatment 
that  is  applicable  to  deep  ulcers, — namely,  bandages,  antiseptic  lotions, 
atropine,  etc* 

General  treatment  is  important*  It  should  consist  in  good  nourish- 
ment, ctjd-liver  oil  (if  there  be  scrofula),  quiet,  frtsh  air,  frictions  of  the 
skin,  and  salt  baths. 

As  the  conjunctival  sac  continues  to  be  infected  with  jiathogenic  mi- 
crobes even  when  the  phlyctenular  eruption  has  disappeai-ed,  just  as  the 
edges  of  the  eyelids  remain  infected  for  a  long  |>eriod  of  time  after  styes, 
the  necessity  of  continuing  antiseptic  treatment,  especially  the  use  of  sub- 
limated lotions,  for  a  considerable  period  of  time  (several  weeks)  is  important. 
Relapses  are  always  to  be  feared,  especially  in  the  non-vascular  forms.  g 

a— GRANULAR  PANNUa 

In  case^  of  conjunctival  granulations  a  sujx?rfieial  keratitis,  which  has 
a  Strang  tendency  to  become  vascularized,  is  almost  always  produced. 
Starting  from  the  suiJerior  corneal  margins,  this  condition  exhibits  a  slight 
epithelial  exfoliation  with  mwlerate  infiltration  and  the  apiiearance  of 
numerous  vascular  branches?  that  are  derived  from  the  sui>crficial  pericor* 
neal  ves^^^ls.    Marked  projections  are  occasionally  produced  by  the  con- 
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junctival  vessels  penetrating  the  diBc-ased  pc^rtjons.  As  a  rule,  this  form 
of  keratitk  may  iuvolve  the  superior  lialf,  or  even  the  whale,  of  the  cornea. 
The  disturbances  of  the  cornea  and  the  inecitialities  of  its  Burfaoe  afford 
a  favorable  op(x*rtuiiity  for  multijiliiation  and  enlargement  of  the  vessels. 
Id  ext^*eme  eases — that  te,  m  pannm  emssm  nither  than  in  jxiniim  tmuts — 
the  corneal  surface  is  bosselated  and  fleshy,  suggesting  the  appearance  of  a 
granulating  wound, — The  aspect  first  presented  by  tliis  form  of  pannus  is 
that  of  an  epithelial  exfoliation  which  has  r^uUed  from  the  friction  of  a 
bosselated  cicatrizetl  conjunct! va^  or  from  deviated  ciha.  Vascular  infiltra- 
UoDS  of  tlie  anterior  comMl  planes^  beneath  Bowman's  membrane,  which 
still  remains  intact,  are  seen.  (Fig.  8,  ^4.)  This  membrane  is  finally  -per- 
forated,  and  the  epithelium  is  raised  by  the  gro\iih  of  the  new  vascularized 


^^rauulur  {MS^tmus  ul  iLe  Lurutsa.  At  A  the  cellular  inflltratlun  tnaeei)  uiider  the  wrlnkkd  jibcated 
metubmncof  Bawmau,  lowat Oj  the  right  It  tins  aU&cked  and  pierced  this  membrmne,  which  hu 
disnppeiir«4  to  ft  Jar^  eit«TiL  At  <?  n  portion  of  a  follicle  which  i*  ijurroutided  by  a  mutnbmne-liko 
■trQcture  and  by  a  real  tmchomstoua  granulation,  Inclmlerl  in  tbe  panntw  tlnsue,  can  he  seen,  V 
refyretetits  a  t&^I  that  fe  tttrrciundeil  hy  (>erivaBcular  Infiltration.  The  lower  part  of  the  epitheUal 
lining,  where  H  l^sacboi  the  granular  tissue,  is  badly  outlined.  The  oeUuinr  iuAUmtion  ibould  pene- 
limte  it  more  or  teas. 

tiissue  that  is  situated  beneath  it  In  pannns  crasaus  (Fig.  8,  G)  non-vas- 
cular foDiel^  are  sometimes  found  in  the  midst  of  the  granular  tissue, 
Thes«e  are  true  foUicIeSy  snrronnded  by  a  membrane-like  substance, 

Diagnods, — Granular  [mnnus  may  be  confounde<l  with  phlyctenular 
{Mmnns  {vide  mtpra)  and  with  certain  forms  of  superficial  (tmuraatic)  vae- 
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cular  keratitis.  It  is  only  in  exceptional  cases  that  f^raoular  paiinus  starts 
not  from  the  superior  part  of  the  cornea,  and  the  examination  of  the 
paIjM?ljnil  conjunctiva  will  remove  all  doubt  as  to  whether  or  not  thta  in 
the  case. 

Prognosis  and  Seqtietw. — Granular  pannus  is  eharacterizcd  by  its  ex- 
treme persistenee.  If  impcrteetly  treated,  pannus  crassus  may  last  for 
years,  and  by  its  presence  the  sight  of  the  affected  eye  may  be  destroyed, 
Pannus  tenuis  may  also  produce  permanent  macuhe  that  disturb  vision 
more  greatly  when  they  are  situated  in  front  of  the  pupiL  The  cornea, 
weakent<l  by  the  cellular  infiUration  of  the  deeper  structureSj  may  yield  to 
the  intra  ocular  pressui^e,  the  eenti-al  curvature  usually  iucreasing  (kera* 
tectasis).  Filial  iy,  pyogenic  microbes  may  invade  the  cornea,  and  thus 
give  rise  to  suppuratioUj  which  takes  p Lice  ei^peci ally  in  the  centre  of  the 
cornea,  and  may  lead  to  perforation.  Almost  without  except bu,  this  pro- 
cess is  followed  by  the  appearance  of  anterior  sviaeehi^  and  of  corneal 
staphylonmta  which  are  due  to  softening  of  the  corneal  membrane*  The 
fiuppumtive  proo'sscs  may  also  invade  tlie  deeper  structures  of  the  eye  and 
give  rise  to  panophthalmitis. 

Tnuttnent — Mild  cases  of  jjannus  are  to  be  treated  with  iiTttants  in  the 
same  mauner  as  granular  conjunctivitis*  Ordinarily,  such  reme<]ial  agents 
inflnenee  favorably  the  course  of  the  disease,  preventing  tlie  necessity 
of  other  special  measures*  When  the  keratitis  tends  to  become  deep  or 
infettted,  irritating  medication  is  to  be  replaced  by  tlie  use  of  antiseptic 
lotions  and  atropine.  Should  irritant  drugs  give  rise  ixi  |>ersistent  ciliary 
]>aiu  and  augment  the  excitability  of  the  eye,  they  should  also  be  discon- 
tinued* In  such  cases  the  writer  has  recently  found  that  instillations  of  a 
two  to  five  jier  cent*  strength  solution  of  protargol  are  [Kculiarly  efficacious. 
If  the  secretions  be  not  too  abundant,  an  occlusive  bandage  may  be  applied 
concurrently  with  the  appUmtion  of  iodoform.  In  some  instances  recourse 
may  b?  had  to  eserine,  and  iridectomy  may  l>e  necessary  to  avoid  an  ectasis* 

Jeqitirit^. — The  pannus  sometimes  disiip{>ears  after  suppuration  result- 
ing fmm  a  blennorrhoeic  or  gnnorrhf^ic  inoculation.  This  heroic  remedy 
was  much  used  about  the  middle  of  the  present  century*  In  very  intense 
double  pannus  crassus,  surprisingly  good  rt^ults  may  be  obtained  from  this 
form  of  treatment*  It  must,  however,  be  borne  in  mind  that  a  jiortion  of 
the  cornea  which  is  not  covered  by  tlie  pannus  may  [>erfomte,  thus  proba- 
bly leading  to  a  secondary  affection  of  the  fellow-eye*  Fortunately,  we  now 
have  in  the  seetls  of  jequirity  a  vegetable  irritant  which  is  moix.'  easily  reg- 
ulated and  less  repulsive  than  the  blenuorrhceic  material  formerly  used 
(de  Wecker),  The  seeds  contain  an  amorphous  substiince  known  as  jequlrl- 
tine,  the  chemical  composition  of  which  is  l>adly  defined,  When  the  seeds 
are  platted  in  water  (Venneman  and  Bruylant,  Salomonsen,  Sattler),  this 
substance  appears  to  develop  by  sprouting^  It  i)n3Voke9  a  condition  in  the 
eonjunctiva  rescmljling  tJiat  which  is  seen  in  purulent  conjunctivitis  that  is 
due  to  the  presence  of  bacteria*    According  to  the  latest  formula,  given  by 
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e  iTeeKCf,  tliree  to  five  grammes  of  the  seotls  freetl  from  their  cortex  are 
[K*wdt*n?(l  and  niaeerated  for  three  horn's  in  one  hiindml  grammes  of  water, 
•  which  should  be  used  t*old,  as  iieat  destroys  the  jequiritiue.  The  fresldy 
prepack  filtered  liquid  is  applied  over  the  euiijuncuva  of  the  everttd  iipjwr 
ljd»  and  even  placed  over  the  c<jmea  m  very  intense  pauims.  This  is  done 
with  a  tampon  of  cotton.  After  one  or  two  days  a  single  applicuition  gives 
rise  to  a  oonjuuctivitis^,  with  croupous  plaques  resembling  thtiee  that  are 
seen  in  cases  of  mild  blennorrh(Ba,  The  conjunctivitis  m  indiiceii  is  inten- 
sified by  repeated  applimtioas  or  may  1^  maintained  at  will.  If  tlie  con- 
ditions are  favorable,  tlie  pannus  disapjxjars. 

In  the  applit-^tlon  of  this  rL'rae<ly  tfie  following  in*liontions  for  treatment 
should  be  present,  otherwise  tht*  pauuusmay  not  heal  aud  great  danger  to 
the  cornea  may  be  incurred  ; 

1.  Tlie  i>annus  should  bo  complete  ;  a  DOD^vaseuIarized  portion  of  the 
oomea  threatens  to  perfurate. 

2.  The  cornea  of  tixe  second  eye  should  be  more  or  less  vascularized 
throughout,  the  c<:?njuuctivitis  being  of  a  contagious  character, 

3.  The  palfjebral  conjunctiva  sliould  lye  the  seat  of  infiltrated  grunula- 
iiom  or  be  more  or  less  cicatrized.    When  the  amount  of  secretion  is  ran- 

ible,  the  jequirity  should  not  be  employed,  as  it  excites  too  violent  a 
ion. 

Under  the  conditions  just  mentioned,  jequirity  is  in  a  manner  a  sjiecific 
for  graoutar  paunus,  btit  it  is  not  suitable,  ns  a  rule,  for  the  treatment  of 
eaeral  granular  conjunctivitis. 

Certain  authors  fiivor  |>eritomy  in  the  treatment  of  rebellious  forms  of 
anlar  pannus.  Its  use  is  even  more  g*?neral  in  obstinate  oases  of  super- 
ficial vascular  keratitis.  Some  recommend  that  simple  incisions  down  to  the 
Bclerotic  be  made  repeatedly,  even  advising  that  this  should  be  done  daily. 

his  is  done  with  a  view  of  bringing  the  ciliary  vessels  into  use  during  the 
time  of  repair.  Others  excise  the  conjtmctiva  around  the  cornea  to  the 
extent  of  half  a  centimetre's  distance,  and  even  cauterize  the  bottom  of  the 
wriund  for  the  purpose  of  destroying  tlie  ciliary  vessels.  These  are  very 
jminful  methods  of  treatment,  even  though  cocaine  be  used  in  their  per- 
formatice.  Tlie  writer  has  never  employed  any  other  method  than  that  of 
aft-rt-jmtetl  ineisious. 

Eyes  are  often  met  with  which  have  been  cured  of  their  granulations, 
but  ill  which  tfje  cfjnjunctiva  is  coveretl  w^ith  cicatrices  that  hiok  as  though 
they  were  eralx^s^setl.  The  rubbing  of  the  eveli<ls  produces  tnccs,siint  and 
ever- recurring  exfoliations  of  tlie  cornea.  These  are  cases  of  traumatic 
bemtitis  which  must  be  treated  as  such,  spetvial  care  being  taken  to  avoid 
stimulants.  Daily  massage  of  the  eyeball  tlirougli  the  upper  lid  aud  the 
introduction  of  the  ointment  of  the  yellow  oxide  of  mercury  into  the  con- 
junctival sac  are  often  the  best  means  of  treating  this  condition. 
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J). — ACKE  OP   THE   CORXEA  J     COR>'EAL   BEEFES ;    ZONULAR    HEBPEB ; 

DENDRITIC  KERATITIS;  RODENT  ULCER;  KERATALGIA.  ^| 

L  Aetie  of  Uie  Cornea. — Acne  uf  tiie  face,  nose,  or  cheeks  may  be  ac- 
Ci7iiipai]s<Kl  hy  eruptions  on  the  curm^  whicli  liave  the  apjjcamnce  of  small 
]>hlyct£Giiithe.  These  eruptions  of  acne  of  the  comta  are  found  only  in 
jKrainR  whii  liave  passed  the  perio<l  of  adolescence*  They  are  accompanicHl 
by  marked  rwlness  of  the  cdgc^  uf  the  eyelids,  are  extremely  rebellious  to 
treatment  J  and  are  prone  to  relapse.  Calomel,  antiseptic  lotions,  and  i!ie 
yellow  oxide  of  mercury  ointment  have  but  little  beneficial  effect  upon 
tliem. 

2,  Ftbrile  Herpes  (Horner), — An  eruption  of  the  transpai-ent  vesicles 
frequently  apjieara  in  febrile  or  catarrhal  maladies,  especially  in  disonlers 
of  the  respiratory  tract,  such  as  bronchitis,  pneumon raj  and  influenza.  The 
outbreak  is  often  seen  concurrently  with  herpetic  efflorescence  on  tlie  edges 
of  the  noee,  and  is  amimimnied  by  |min,  lacrymation^  etc.  The  vesicles 
are  more  or  less  ntimerous,  are  often  arranged  in  groups,  and  are  not  larger 
than  the  htud  of  a  pin.  The  walls  of  the  vesicles  are  composed  of  epithe- 
lium and  some  lamellae  of  corneal  tissue,  and  enclose  a  transparent  liquid. 
When  tliey  burst,  the  resulting  ulcer  is  slightly  infiltrated.  In  the  course 
of  tliree  or  four  wet*ks'  time  the  wound  heals  without  leaving  visible  traces 
of  its  former  prince.  Relapses  are  greatly  to  be  feared.  If  the  condition 
be  neglecledj  the  ulcerated  area  may  become  infected,  infihrated,  and  un- 
dergo j^uppumtiou.  Sometimes  these  vesicles  are  from  the  first  deeper  and 
miire  iuHItrated,  this  stage  l)eiug  the  traitsitiou  form  to  that  of  dnidriiic 
k4'miiiw. — Under  the  name  of  idlopaUdc  hetpes  hm  been  described  a  variety 
of  eruption  of  corneal  vesicles  that  is  analogous  to  those  of  febrile  herjieSj 
but  whicli  m  not  complicated  either  by  facial  herpes  or  by  fever.  Cases  of 
tliis  kind  are  tisually  classified  under  the  term  of  filamentous  keratitis;  in 
l-iart  they  aiT?  epithelial  vesicles,  which  will  be  considered  under  the  heads  of 
Veiieuhtr  KettUiiis  and  Bidloits  KcndiliJS, 

TVmhnenL — This  ecmsists  of  antiseptic  lotions,  a  bandage,  and  atropine, 
if  necessary,  ^ 

3.  Zonni*tr  (OphlAalmic)  Herpes  (see  also  sixx^ial  article  on  Herpcn), — 
netiralgia  of  the  trigerainus  one,  two,  or  thn?e  foci  of  intense  infiltration 
sometimes  unexpetiedly  api>ear,  often  elevating  the  surfaoe  of  the  cornea, 
and  always  rc*aching  a  certain  depth.  Neuralgia  of  the  ophtlialmic  bmneh^ 
and  es|>ecially  of  its  na^l  subdivision,  has  this  effect,  wliether  it  be  or  be 
not  aceomjianied  by  an  eruption  of  herpetic  pimples,  her|>es  of  the  skin,  of 
tlie  forehead,  of  the  cheek,  or  of  the  nose,  and  by  aiijesthc^ia  in  the  region 
of  the  eye.  Now  and  then  the  affection  begins  with  a  group  of  small 
protuberant  infiltrations,  which  resemble  an  eruption  of  febrile  herpes,  and 
mm  become  confluent.  Generally,  tlie  symptoms  are  more  severe,  and  are 
ftcccmpanied  by  congestion  of  the  iris  or  even  by  an  iritis.  The  infiltra- 
tions develop  into  ulcers  which  tend  to  produce  ikerforation  and  hypopyon. 
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Healing  takes  [ilace  but  slowly.  Relapses  are  grmtly  to  be  feared  as  long 
UB  the  neuralgia  and  insensibility  of  the  cornea  remain.  The  eniptions 
appear  to  have  the  same  significance  as  those  of  zonnlar  Ijerpes  of  the  sur- 
rounding skio,  with  wliioh  they  are  often  assoeiated^^ — ue.f  tliey  result  from 
a  ]>eripheml  ueurhis**  This  eondition  must  not  be  eonfuunded  with  tlie 
exfoliations  tliat  are  so  often  observed  ia  tlie  inferior  half  of  the  et»rni'a  in 
cases  of  anifisthesia  of  the  oplithalrnic  nerve,  and  which  in  tlieir  final  dtv 
velopnient  produce  a  suppurative  iieurofiaralytic  keratitis. 

Ziinular  berjies  of  the  ajrnea  always  reveals  the  characteristics  of  an 
infected  and  ulcerating  deep  corneal  iuflltrationj  and  as  such  might  have 
been  diiscnsered  under  Deep  KeratUh, 

Tm;/»i«?/i^—Tiusa»mprises  dilatation  of  the  pupil  with  atropine,  the  use 
of  six?cial  antiseptic  mcitsures,  such  as  corrosive  sn  I  climate  lotions,  and  the 
application  of  the  crayon  of  methyl-blue  to  the  nlt^r.  Cauterization  by  heat 
may  be  recommended*   The  neiimlgia  should  receive  appropriate  treatraeut. 

4,  Dendritia  Kemliiis;  Malarial  Kvraliim  (see  sj^ecial  article).— This 
form  of  inflammation  of  the  cornea  (deseriljed  by  Hansen  Grut,  Emmert, 
Kipp,  Noyes,  Gillet  de  Grandmont,  etc)  sometimes  results  from  causes 
similar  to  tliage  which  prwluce  febrile  herpes  of  tlie  corner,  and  at  other 
times  the  etiology  is  entirely  ditTereut*  The  sjiccial  form  and  course  of  the 
ulceration  make  it  a  sejwirate  clinical  species.  It  l)egins  by  a  circumscribed 
but  ratlier  intense  infiltration  wiiich  {Tenetrates  to  a  certain  depth.  The 
infiltration  then  ulcerates;  the  borders  of  the  ulcer  may  be  ]x^rpendicular 
or  mure  or  less  hollowed  and  infiltrated.  New  eruptions  apj^ar  around 
the  ulcer,  winch  enlarges  principally  in  one  directiouj  and  forms  a  furrow 
on  the  coriicfil  surtace.  The  afiectcd  an:a  has  at  first  the  api>earance  of  a 
comma,  but  as  time  goes  on  it  elongates  until,  finally,  it  becomes  arbor- 
est!ent  and  ramified.  Photophobia,  ciliary  pain,  congestion  of  the  iris,  and 
even  iritis  occur.  When  neglected,  the  ulceration  may  suppurate  and  per- 
haps perforate  the  cornea,  though  under  proper  care  it  has  not  this  tend- 
ency. Its  development  resembles  that  of  a  suppurating,  corroding  (rtKlent) 
nicer,  or  ulcus  serpens,  though  its  teudeney  to  ulceration  ia  less  and  the 
nicer  is  more  contracted*  After  healing  all  remaining  opaeitieB  assume  the 
arborescent  ibrm,  w^hich  is  also  more  or  less  the  apjxjarance  of  deej*  keratitis. 

Sioloffy. — Febrile  herpes  may  lie  tmnsformed  into  dendritic  keratitis. 
The  writer  has  seen  eomeul  phlyctiennla?  assume  this  character,  Kipp  has 
often  fonud  this  lesion  associated  with  pahidic  poisoning,  and  calls  it  malarial 
keratitis.  Enmiert  has  isolated  a  microbe  (a  bacillus)  which  he  is  inclined 
to  reg:ml  as  the  sj)ecial  patliogenic  factor  {mycotic  keratitis)  ;  it  has  not  been 
found  liy  other  observers,  but  the  very  peculiar  progress  of  the  nicer  seems 
to  denKmstrate  that  microbes  play  an  important  role  in  the  production  of 
tlic  ecmtlition. 


^  See  j^pccial  article  on  Eye  Affectitma  due  to  Grttvca'B  Diaonae  and  Herpes  Zuflter, 
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Ti'^aimmt — The  treatment  In  the  same  as  tlmt  for  infected  uWts,  in- 
cluding atropine,  laiitliige,  aud  antiseptics-    The  margin  of  the  ule^r  sliuuld 
Ix*  tonche<l  with  a  crayon  of  methyl- blue,  and  in  obstiuute  eases  it  should 
t^iuched  with  a  hot  iron* 

5,  Uodmi  Uicei\^ — Under  this  namCj  Mooren,  Fuchs,  and  othei's  hav 
descri  W  a  rare  aflwtion  of  tlie  corneSj  which  is  similar  to  the  grave  varie 
ti^-s  of  detidritie  keratitis^  and  of  wliich  I  lately  obstr%"efl  an  example  in  a 
%onng  num.  It  has,  however,  been  seen  most  frequently  in  old  i>eopl 
A  bnrrowuig,  periplieral  inHltratiou  is  transfonned  into  an  ulcer  wi 
thiekent^d  bordei*^,  wbicli  may  become  vascular  and  tend  to  cieati'izej  when 
sndilealy  a  neighboring  [wrtion  of  the  cornea  beiTmies  in  (i  It  rated,  nloei-ated, 
etc,  Tliis  pnw£;9  continues  until  the  anterior  layers  (the  epithelium  and 
anterior  lanielloe  of  the  corneal  tissue)  become  elevated  thron^i^h  their  entire 
extent.  Tlie  ulcer  extends  in  furrows,  which  are  larger  and  deeper  than 
tho3<!  of  dendritic  kenititia.  The  centre  of  the  cornea  may  be  invaded, 
finally  emerging  as  a  protuberant  and  transparent  islet.  The  entire  cornea 
is  at  last  coveretl  by  a  very  dense  leueoma,  and  vision  is  almost  abolished, 
PrognosU  19  indeed  grave  when  both  eyes  ai^  attached,  either  simnlta- 
ncously  or  successively  ;  for,  as  in  the  dendritic  form  of  keratitis,  the  uk^er, 
being  relatively  dtM'p,  sho^vs  no  marked  tendency  to  sn[ji)uratej  but  only 
destn>y  the  su|>erficia]  tn^rneal  lamellfe*    Hypopyon  is  rai'e, 

Ti0ihimil. — ^Otily  canteri nation  by  heat  (galvano-cautery)  to  the  infil 
trated  border  of  the  tdeer  seems  to  be  adeqnate  to  arrest  the  progress  of 
this  gmve  affection  (Fuchs).    Corrosive  sublimate,  pyoktanin^  etc.,  are  use- 
ful only  as  adjuvants.    Ectasls  of  the  shrunken  cornea  should  be  combated 
by  the  employtnent  of  the  compress  bandage  and  eserine. 
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E. — FILAtlEXTARy  KERATITIS, 

In  i^ersons  of  advanced  age  the  eye  suddenly  beeomo  irritated  and 
wcejiQ  a  little  ;  there  arc  sliglit  pericom^al  injection^  patn^  and  photophobia. 
On  the  cornea  ap|>ear  what  seem  to  lie  clear  vesicles ;  most  of  them  are  small, 
but  the  largest  have  a  diameter  of  from  one  to  one  and  a  half  milltmetnes. 
These  apj^n^nt  vesicles  are  tiny  globules  attached  to  a  slender  [xdicle-  The 
smallest  ari*  swept  off'  by  the  lids»  the  larger  ones  are  transformed  into  fila- 
ments, of  a  millimetre  or  less  in  thickness  and  half  a  centimetre  or  more  in 
length,  whicli  hang  flabbily  over  the  front  of  the  comes.  Winking  raises 
the  filaments,  whieh^  however,  fall  into  place  again.  After  some  days  or 
wet'ks  tliere  is  a  new  eruption,  which  is  foUowe(J  by  an  exacerbation  of  the 
irritating  symptoms*  The  affection  may  enntinue  for  months  or  even  yeara. 
Theee  cmjitions  sometimes  consist  of  only  one  or  two  filaments;  again 
there  may  suddenly  app^r  a  great  numl^er,  a  dozen  or  more,  of  all  dimen* 
mom.  The  idiopalJite  variety  of  filamentary  kemtttis  is,  ^>o  the  whole»  a 
mre  one,  and  lias  no  tendency  to  l^eeome  aggravat*tl.  Filanjcnts  similar  to 
these  may  be  present  in  chronic  ulcer?,  their  production  ceasing  as  soon  m 
bealing  of  the  lesion  occurs* 


DISEASES  or  THE  CORNEA, 


203 


S 


Anfjiormf  (Ix4]»er,  Ulrthoffj  Fischer,  Czermak^  Nuel,  and  Hess). — In  the 
midit  of  the  epithelium  of  the  coruea  appear  ne^i^  of  clear,  round  cellsj  which 
are  often  polynudear.  The  surround- 
mg  <5L*lls  elongate,  and  force  these  nests 
in  front  of  the  epitlielial  plane.  An 
envelope  of  Baltenetl  celU,  tliat  are  iin- 
dt*rgiiing  mticou^  metaniorjihosis,  and  a 
pedi<!le  made  up  of  elongated  cells  are 
then  fijrnied.    (See  Fig,  9j  A.) 

The  pedicle  is  conijiosed  of  epi- 
thelial fibrei^p  which  are  elongated  into 
fibrtllse,  ami  rolled  into  spirals  like  a 
cable.  This  stibiefiuently  lengthens; 
the  snpcrfieial  fihrilhipj  growing  more 
than  the  others,  emcige  frotn  the  s|)iral 
and  furm  for  it  a  loose  fibrillar  enveloi)e, 
eompletely  impregnated  with  a  mucoid 
Sdbstauce,  Tliis  constitutes  the  piVK^e&s 
during  the  conr^  of  the  development 
of  the  filament,  (Fig.  9,  B.)  The 
conceal  tissue  itself  n-mains  iiormaL 
The  B  laments  are,  therefure,  ibrnied 
entirely  from  the  epithelium,  and  ai-e 
similar  to  the  lioruy  excrescences  of 
the  epidermis.  The  hyaline  cells  (N), 
originally  situated  within  the  epithelium,  bear  some  resemblance  to  those 
parasitic  organisms  knowm  as  coct^'dtaj  that  are  often  seen  in  the  centre  of 
the  epithelial  nests  of  epitheliomata,  The  only  wonder  is  that  after  the 
para^sitic  nests  have  been  driven  out  of  the  eorneal  layer  the  repelling  epi- 
thelial cells  ooutiuue  to  grow  and  inidergo  muwus  transformation^ 

Diftfjumk, — Eruptions  of  filamentary  keratitis  have  sometimes  been 
confounded  with  heqjes  of  the  cornea.  The  initial  globules  and  the  slinrt 
filaments  have  Ijeeu  supposed  to  be  vesicles,  while  the  long  filaments  have 
been  taken  for  the  shreds  of  ruptured  vesicles* 

Treaimenl.—TliQ  removal  of  the  filaments  gives  immediate  relief,  but 
siiljsequent  eruptions  occur.  The  intra-epithelial  nervous  filamente  are 
forral  into  the  petliele.  Tlie  rather  violent  pains  that  acconi]mn y  every  new 
€rut>tion  are  due  to  a  ptdling  and  tuggitig  upon  the  nerves.  The  pain 
suddenly  ceases  on  the  removal  of  the  filaments.  The  emph>yment  of  a  two 
JK.T  cent,  arjue+rus  sohition  of  ammonium  chlonde  ap]>ears  to  diniinisli  the 
eruptions  by  favoring  the  exfoliation  of  the  epitlielinm,  Rattler  has  n^m- 
mended  shaving  off  the  epithelium.  In  one  of  the  WTiter^s  cases  the  fila- 
ments continned  to  l>e  produced  from  time  to  time  during  several  years, 
notwlthstanrling  tlie  ernpluynient  of  various  trfatmeut^,  such  as  the  instil- 
lation of  colly ria  of  metiiyl-blue,  bs  recommended  by  Sonrdille. 


tUiit  A.  globular  farm:  fllmuetil^jus  foita 
of  the  excrcJict^ncc  {free  exiremUy  of  the  flU- 
menl) ;  T,  ociilral  iplml  portion  of  tlie  pedicle ; 

Tei<tti|{«B  of  hyaline  cclH  drlren  otJt  of  the 
epUheUum.  Them  are  in  Ihe  fnrm  of  a  grann'- 
lar  nacleua  BUrroniiOeil  by  a.  capusule  of  cpi- 
thf^lUl  celli^  Uiat  h&ve  more  or  less  undergtine 
mueold  metaniorpho!»i3^. 
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Similar  filarneuts  are  expectorated  by  asthmatics  (CiirsclimanDj  Niiel), 
Certain  cases  of  bronchial  aiithma  are  due  to  epithelial  emptiuiis  of  this  kind 
in  the  broucliial  tubes, 

F, — SUPERFICIAL  PUNCTATE  KERATITIS. 

Uuder  this  title  is  described  (Fuchs,  von  Eetiss,  Adkr^  Groenouw)  a 
sin>erficial  d!s«tse  of  the  cornea,  which  by  reason  of  it^  symptoms  and 
anatomkiil  ledons  (Nuel)  constitutes  a  morbid  form  that  is  entirely  dis- 
tinct from  those  which  have  already  been  described.  In  the  jmst  it  has 
be<^n  tH>nfoundc^  either  with  catarrhal  conjunctivitis^  SchifcUmiqskaixirrh 
of  the  German  authoi-s,  or  with  a  form  of  superficial  kemtitis  which  is  not 
well  drfined.  It  is  nsually  bilateralj  both  eyes  being  attacked  simnltane^ 
ously  or  after  many  da)  s'  iutcrvaK 

Spfiptoms, — The  disease  Ijcgins  with  marked  ciliary  and  conjunctival 
injectionj  sHglit  secretion  of  mucug,  pain*  photophobia,  and  contmction  of 
the  pupil-  This  18  the  catarrhal  stage,  or  stage  of  invasion.  There  next 
appear  on  the  cornea  small,  snpGrficial,  y el h>wish- green  spots  that  are 
fairly  well  outlined.  They  number  frum  five  or  ten  to  fifty  or  morOj  the 
largest  having  a  diameter  of  one  millinjetre,  but  most  of  them  being 
smaller*  In  searching  ibr  thera  a  magnifying  glass  should  be  usycdj  other- 
wise the  real  nature  of  the  affection  may  lie  overlooked.  At  tlie  same 
time  there  is  a  diffuse  cedema,  also  superficial,  which  has  a  smoky  ap]»ear- 
ance,  and  is  sometimes  striatal.  The  snrfat^e  of  the  cornea  is  duU^  espe- 
cially  on  the  level  with  the  largt^r  spots ;  and  it  may  also  l>e  raised  or 
studded  with  small  knob-Hke  projections.  The  eruption  is  often  located 
in  the  centre  of  the  cornea ;  at  other  times  it  may  be  situated  nearer  the 
periphery,  in  which  case  the  limbus  conjnnctivpe  is?  swolleu,  and  there  are 
small  elevated  spots  that  resemble  phlyctienuhe,  but  which  do  nut  nk^erate. 
In  the  last  case  there  is  some  secretitvn,  but  there  is  neither  FiUj>[)uration 
nor  iritis.  Some  days  af\er  the  eru|»tion  has  apj^-ared  the  jf^ymptoms  sud- 
denly cease  and  tlic  cedema  dL^apjiears*  The  corneal  spots  jiersist  for 
weeks  or  even  months,  and  go  away  by  the  process  of  resorption. 

F^iology, — Superficial  punctate  kenititis  is  a  disease  of  frequent  occur- 
rence between  the  ages  of  twenty  and  thirty- five  years.  The  greater 
number  of  such  imtients  have  been  ex]>osed  to  intense  cold.  It  is  s^n 
but  little  except  iii  winter,  and  has  been  observed  as  a  complication  of 
influenza, 

Anatomij  (Nucl). — The  diffuse  corneal  inflammntion  is  produced  chiefly 
by  a  marked  oedema  of  the  anterior  corneal  lamellae.  The  spots  arc  pro- 
duced by  filaments  of  fibrin  undergoing  hyaline  change,  wliieh  ap(>car  in 
contact  with  tlie  fixed  cells  of  the  cornea.  These  filaments  rolletl  in  spiral 
form  are  situated  between  the  corneal  lamellie ;  they  are  colored  in  intense 
red-violet  by  hiematoxylin  and  stain  deeply  witli  aniline  colors.  (Fig.  10,) 
These  filaments  eimdense  in  places  near  the  membrane  of  B^^vvman,  and 
resemble  thick  felt.    They  constitute  the  spots  describeil  alK>ve.    At  the 


level  of  these  ar^as  there  h  an  oedema  of  tlic  epittieliutii  in  the  form  of 
etuds  or  knob-like  epithelial  projections  that  are  transformed  into  epithelial 
laeun®* 

In  a  mse  of  this  charaettT  which  i^ecently  came  under  the  writer's  oh- 
servattoii,  the  nests  of  spiral  6 laments  were  overwhelmed  by  ftMH  of  miero* 
fsooct  that  were  lodged  between  the  epithelial  cells.    In  Fig,  10  the  central 


LoDipltidiD&l  section  of  a  mflculft  In  siipcrficlal  punctate  ktimtilis.  E,  epithelium  of  the  cornea : 
.0.  ttowinnn's  membrfttie ;  i^i  tierve-ctimi  infiltmtc^l  with  h>-^Bline  fHAmenti  trrmnged  in  eQiht*  Under 
the  roaraliL  tn  the  centra  of  the  cut  are  ieeti  two  lacunte  In  the  epltheUam,  elevBtttiff  Ibe  latter. 

deposits  in  the  epithelium  are  the  seat  of  the  microeoccic  invasion.  The 
dideoBe  is,  therefore,  of  baeterkl  origin,  and  the  spiral  fibres  are  probably 
prodacts  of  bacteria,  analogous  to  the  spiraloid  tlireads,  often  of  large  sixe, 
which  liave  been  described  by  Loc^ffler  and  others  as  present  in  growths  of 
various  other  baeteria. 

Snperficial  puiietatc  keratitis  is  character izal  by  an  inflammatory  cBdema 
of  the  anterior  e^irneal  planes,  doe  to  exogenous  (epithelial)  inft*ctioil  by  a 
not  well-klentifieil  coccus  (atapliyloctTocnSj  according  to  Valude),  At  no 
.Stage  is  there  an  infiltration  of  migratory  cells.  The  lesions  are  located  in 
the  same  places  as  phlyct^ennlje. 

Treatiaent — ^All  irritant  medication  should  he  abstained  from.  At 
the  most,  lotions  of  l)oric  acid  may  be  employed  when  there  is  secretion. 
Atropine  may  be  used  to  coimteract  any  ctmtraction  of  tlie  pupil.  Sali- 
cylate of  sodium  internally  has  no  eflet^t.  The  exfoliati<m  of  the  epithe- 
lium may  demand  the  bandage*  Dark  glasses  shotild  be  prescribed  for  the 
photophobia. 

G. — VBBICtJLAU  AND  BULLOUS  KERATITIS  J  CALCAREOUS  KERATITIS, 

Vemcidar  and  Btdhug  Kemiiiis, — These  pathological  forms  appear  to 
aSeet  only  the  epithelium,  or  at  most  the  sn|ierfieial  lamelli©  of  the  cornea, 
Tbey  are  found  lu  eyes  having  large  corneal  cicatrices  or  staphyloma t% 
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and  wlueh  are  often  glaueomatons,  blindj  and  lost  in  cousequence  of  irid 
cyclitis.  Sometimes  tiiey  appear  in  eve?*  which  are  not  otlierwlse  diseased. 
Acconjpauied  by  symptoms  of  rather  violent  irritation,— eiliarj^  pain j  ciliary 
injection,  and  1  aery  mat  ion,— there  apijear  suddenly  one  or  more  tiny  vesicles 
(vesicular  keratitis)  or  very  large  bullje  (bnllLms  keratitis),  with  clear  liqnid 
con  tents,  aiid  with  a  covering  which  is  composed  of  epithelial  cells.  In  a 
few  days'  time  the  vesicles  burst,  cicatrization  follows,  and  all  symptoms  of 
irritation  disappear.  Some  weeks  later  fresh  einptions  take  [^lace.  Such 
eyea,  l^ldes  being  useless,  are  a  permanept  cause  of  snireriDg.  Often  imin^ 
ful  and  very  rebellious  epithelial  ulcerations  appear,  known  as  the 
lapsing  ulcerations"  of  Arlt,  and  atheromatous  ulcers.  The  nutrition  an 
the  sensibility  in  eyes  of  this  class  of  cases  arc  profoundly  altered. 

The  vesicles  ap^jcar  to  have  a  double  origin :  1,  The  lymphatic  stasis  of 
glaucomatous  eyes  prodtiees  an  intei-stitial  iBdcmti  of  the  epithelium,  which 
tends  to  the  pnxluction  of  vesicles,  etc,  (Fuebs),  2*  The  eoutinnal  irrita- 
tion of  the  corneal  epithelium  alters  the  nutrition  of  the  cells.  Above  all, 
tlie  cells  of  tlie  middle  layer  are  transformed  into  clear  vcsiclei  (Fig.  11), 

which  in  places  a<H]u ire  a  very 


Fig.  11. 
A 
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X,  liynUtie  ck*«eTn?rfttloii  ofUi^  oorfiealeiiitticUuiu,  capa- 
ble (t{  pr<j4ueJt>g  the  fiji-matloti  of  Imfge  <*pllhelliil  Tcsscltsa 
<biillr>u8  kemUtiK):  B,  ffim  excreioeiiic«s  similar  to  those  of 
liliitneiitftry  k^mtJtli 


large  size.  The  cellular  mem- 
branes of  these  large  veaicles 
are  destroyed,  and  in  this 
manner  a  lacuna  is  prmlnced, 
which  is  nften  rather  large 
and  becomes  more  and  nioiv 
distended  ;  sut^i  a  vesicle  lh 
covered  by  epithelium,  that 
separatee  it  also  from  Bow- 
man's membrane  (Xuelj- 
The  diiFusc  hyaline  and  mn^( 
cous  alteration!^  of  the  epi- 
thelium also  prodtice  those 
epithelial  ulcerations  which 
are  often  so  painful  in  eyes 
that  are  dtsorganizetl  by  glau- 
coma or  otherwise. 

The  first  mode  of  forma- 


tion pnxliiccs  veslclt^  covered  by  epithelium  and  resting  upon  Bowman's 
membrane  ;  the  second  metbi>d  furnishes  the  intra-epithclial  vesicles.  Ves- 
icles which  lie  in  the  substance  of  the  corneal  membmne  have  also  been 
descnbcd  ;  they  are  said  to  be  developed  underneath  liowman's  membrane^ 
This  point,  ho\rever,  merits  fiirtlier  research* 

Each  eruption  of  vesicles  is  accompanied  by  pain,  which  diminishes  a.* 
the  attack  rcceties.  As  in  filamentary  keratitis,  the  pain  seems  to  be  due  to 
an  irritation  of  the  interepithelisil  nerve-fibrils, 

TtratmmL — The  removal  of  the  vesicles  and  of  the  bullae  gives  relief. 
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Attempts  to  prevent  their  recurrence  hy  eradirating  the  sr^t  of  the  erup- 
tions by  cauterization  have  been  uusuoeessfuL  Such  proeedures  will  uot 
ctine  either  the  lymphatic  staj^nation  in  glaucoraatuuB  eyes  or  the  diffuse 
degeneration  of  tlie  epitheliiiin.  Tlie  enucleation  of  such  eyes,  the  sight  of 
which  is  lost,  is  often  obligatory*  Iridectomy  performed  for  tlie  puqwse  of 
impitiving  the  nutrition  of  the  cornea  Is  of  doubtful  efficacy.  Posterior 
iclerotomy  h  to  l>e  preferred  to  iridectomy. 

Ifltopathk  Vemmlar  or  IVaitmitia  V^esmdar  Keratitis. — vesicular 
keratitis  in  eyes  which  are  otherwise  normal  Um  ako  been  deserilied  j  it 
oocnrs  spontaneously,  most  frequently  after  slight  traumatisms?.  According 
tn  all  appearaua?s»  most,  if  not  nit,  of  these  forms  belong  in  the  class  of 
glameotary  keratitis. 

Oikarecms  Krratith :  Eib&on-S/ifjpe^t  (hmeal  Qp^ci^^,— This  fomi  of  InOammation 
ihonld  he  compured  wftb  bullous  ki*TuUtia,  accomp&nifiKl  rt  bIso  U  by  m  nHorution  of  the 
epithdmm  in  dW»rgunjz4.*d  eye*.  T  ri  eyes  thiit  ure  lost  thmugh  glftuconia  a  middle  bori- 
mnia^  Kone  ot  tbe  cornea  h  itlTect^  ;  it  boeivmes  dull  and  sUghtty  niiaed*  (Sfjc  tbie  putha- 
*csil\  tbrm  diflcuBiied  under  Cwi^gi^dnrea  <jf  Keratitis.) 

B.^DEEP  KETlATlTia 

These  inflammations  will  be  here  treats  of  under  the  two  subheadings 
fa)  deep  aleerative  and  suppurative  keratitis  and  (6)  deep  non-suppnrative 
keratitis.  As  already  s*tated,  those  of  the  first  subdivision  are  caused  by 
exo^nous  mtcrobie  infection,  and  those  of  the  second  by  endogenous, 
mienjbic  nr  non-mierobie  infection.  Cases  of  the  first-chiss  exhibit  the 
characteristics  of  a  local  disease ;  those  of  the  second  are  generally  of  eon- 
etitulional  origin. 

A. — DEEP  ULCERATIVE  AND  SUPPURATIVE  KERATITIS. 

(a)  Ulcere  of  the  Cornea. — An  nicer  of  the  cornea  is  practteally  a  loss 
of  snbstanee  whicli  is  or  has  Ijcen  pmgressive, — that  is,  has  invaded  tlie  sur- 
rtiunding  tissues.  Some  ulcers  result  from  injuries  to  the  cornea,  and  others 
take  their  origin  from  cellular  infiltration  which  has  assumed  an  ulcerative 
fijrm.  In  most  eases  of  superficial  keratitis  ulceration  may  appear.  No 
distinct  line  of  demarcation  can  be  drawn  l>etween  the  simple  exfoliations 
which  heal  rapidly  and  the  more  serious  ulcers.  Corneal  suppurations  are 
reservctl  for  a  special  chapter,  although  they  merge  insensibly  into  non- 
suppurative types.  The  principal  features  of  all  ulcei-s  appear  to  be  an 
inrection  by  the  pathogenic  microbes,  the  yellow  and  white  staphylococci , 
the  pneumococcns,  the  streptococcus,  and,  exceptionally,  bacilli  that  have 
not  as  yet  l>ecn  well  defined*  When  the  microbic  infection  is  pronounced j 
there  is  suppui'ation.  Tlie  greater  fi'cqneney  of  corneal  as  compared  with 
conjunctival  ulcers  is  due  to  the  fact  that  the  (M^mea  is  not  supplied  with 
bltMxWeseels.  Tfius  it  follows  that  t!ie  nutrition  of  this  membrane  is  less 
wdl  aAsaral,  and  the  ^itniggle  against  microbes  is  less  efficient. 
Vol.  IV.—H 
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1.  Pro^t'emive  Ukera. — Extension  in  depth  ami  width  of  the  ulcer  is 
mused  by  the  ap|^ea^alloe  of  new  infiltrations.  The  border^  ahow  an  opaque^ 
yellowish  or  whitish  infiltration,  which  is  sometimes  uniform  and  sometinies 
afkpears  as  radiating  bands.  The  intralaraellar  sjiaees  may  l»e  infiltrated 
and  hollowed  out  m  as  to  constitute  pot^kcts  that  are  filled  with  pus.  The 
tjortler  of  the  ulcer  is  encii-cled  by  an  trdematous  ai-eola  whifh  spreads 
widely  over  the  cornea  or  niergt^  insensibly  into  the  snrrounding  tissue- 
The  floor  of  the  ulcer  is  often  irregularly  studded  with  infiltrated  areas 
or  necrosing  corneal  lamellEe,  tliat  are  in  the  process  of  being  cast  off  by 
the  inflammatory  process.  Sometimes,  however,  the  floor  may  be  trans* 
parent  and  but  slightly  infiltrated,  c*?iieerally  %vh€n  it  is  eomj>osed  of  only 
the  membrane  of  Dest^met.  Tlie  depth  of  the  excavation  dctcs  not  gene- 
rally correiipmd  with  the  extent  of  the  destruction  of  tissue;  the  lamcllse 
of  the  floor,  being  swollen,  may  even  project  above  the  surface.  Extension 
may  sometimes  be  greatest  in  depth  (boring  nicer).  At  other  times  it  may 
increase  in  size  (rodent  idcer),  and  again  enlarge  in  some  particular  direc- 
tion. These  are  8er]>igInous  nlcei-s,  of  which  dendritic  keratitis  is  an 
example,  Anotlier  innstiati<in  is  the  ulcus  serpens  of  Saeniisi^chj  for  a  de- 
scrijition  of  which  see  Suppiimthe  Kemtkm  Summing  up,  the  floor  of 
the  uleer  is  irregulafj  si>ott(^d,  and  rarely  tranj^parent  through  its  entire 
extent.  Tiie  borders  are  almost  always  infiltrated.  Over  the  floor  and  at 
the  edge  the  infiltration  is  intense  and  of  a  yellowish -white  coK>r  whenever 
the  suppuration  has  a  tendency  to  be  profuse.  The  eye  is  irritated^  and 
extreme  ciliary  injection,  lacrymation,  photophobia,  and  ciliary  pain  are 
present.  The  iris  reacts  but  slowly  to  light,  and  its  tissue  is  ojugeiited  in 
every  case  in  which  the  ulcer  is  at  all  deep.  The  iritis  may  be  compli- 
cated with  jwsterior  synechia  or  hy[Jopyon.  (See  Stippuralu'c  Keraliiw.) 
The  pain  and  photophobia  may  be  absent  even  in  very  grave  ulcers,  when 
they  have  assumed  a  torpid  character, 

2,  Reirogresiiwn  of  Corneal  Utcej^s, — When  the  bactericidal  [properties 
of  the  tissue  prevail  against  the  destructive  action  of  the  micnibes,  the 
ulcer  begins  to  clear  up,  the  shit^is  of  netTosed  tissue  are  thrown  off»  aud  the 
epithelium  of  the  sides  extends  gradually  over  tlie  floor  or  bottom  of  the 
affec^tiHi  areas,  which  liecuraes  more  or  less  bright  or  polished  in  appearance. 
The  in-egular  pn>jections  disap[K^r  during  the  reparative  process.  The  in- 
filtrated area  become  of  a  uniform  gray  tint  Vessels  may  develop  at  the 
bordei^s  ami  at  the  bottom  of  the  larger  ulcers.  The  diffuse  tedema  of  the 
eorntu  subsides.  The  symptoms  of  reactive  inflammation  and  irritation 
sensibly  diminish,  while  the  loss  of  substance  is  being  made  good.  In 
brief,  the  ulcer  clmrs,  the  gniyis-h  floor  sliines  like  a  rairrtir,  and  the  lacuna 
or  gap  ctiui?t^l  l>y  the  loss  of  the  necro^l  material  U  rt^placed  by  new  tissue. 
The  ciliary  luiin  and  injection,  photciphobia,  and  lacrymation  diminish* 
The  pupillary  contraction  disapjicars,  or  at  least  the  iris  reacts  more  readily 
to  atropine. 

The  va^cukrity  of  the  sides  and  of  the  bottoms  of  ulcers  favors  the 
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nutrition  of  the  tissues,  and  aids  hi  the  limitation  of  the  morbid  process* 
Some  uf  tliese  new  vessels  prooeed  imm  tlie  8ui»erfii"ial  t'oroeal  branches  and 
others  from  the  deep  vessi'ls.  The  latter  predominate,  however,  when  the 
ulcere  are  of  the  deep  variety, 

3,  CiCittrhnlmii  of  the  lJlm\ — The  nicer  becomes  unifurtiily  covered 
with  tissues  that  aiv  deiiJgned  t>  r<?place  those  that  are  alremlj  lost  Tlie 
tissiie  usctl  in  the  pi\ici>ss  of  repair  is  at  first  c^l hilar j  anri  is  later  trans- 
furint^  into  fibrillary  eicsitricial  tls^^ne,  whicli  is  ci^vertxl  with  a  layer  of 
nearly  nornntl  epitbeliunK  Neverthek^ss,  the  new  connective  tissue  is 
always  di^tinguisbable  under  the  micrc*sajpe  from  normal  tissue  by  the 
irregubr  arrangement  of  its  fibrils.  This  is  the  more  prononticed  where 
the  loss  of'  substance  has  \m^n  considerable,  especially  when  tlie  nicer  has 
been  deep,  The  resulting  maeulic  of  the  cornea  are  more  or  less  apiiarcnt 
ftODorxliitg  to  the  extent  of  the  nicer  aud  the  lengtli  of  time  it  has  remaine<l 
vascular.  (See  Corneal  MaciUm )  The  vessels  gradually  clisappear,  tbongh 
some  of  ihem  may  pei-sist  in  dense  cicatrices.  Small  nlcers,  espc*cially  in 
tlie  tx>niea  of  children,  may  disappear  without  heaving  any  macnliB,  Ulcera 
of  lon<r  duration  sometimcjs  do  not  fill  entirely,  and  thus  leave  behind  a 
oomciil  depression.  This  thinned  portion  h  always  liable  to  bulge 
slightly  by  the  pressure  exerted  upon  it,  but  rarely  sufficiently  t^^  reach 
die  surfat'e  of  tlie  eorneiL  The  eetatic  cicatrix  is  tlius  liable  to  develop  into 
a  kenitei*fa.^ia. 

4.  Acra/oc<5ff.— The  membrane  of  Descemet  is  distingnished  from  the 
rest  of  the  cnroeal  tiisue  by  its  greater  power  of  n^sistanee  to  injurious 
agencies.  When  the  ulceraticjii  has  destroyed  tlie  corneal  tissue  just  in 
front  of  this  membrane,  it  yields  to  the  intra  ocular  pressure  and  bulges 
forward^  remaining  transparent  and  becoming  only  slightly  or  not  at  all 
affef^'ted.  Its  free  movement  u|k>ii  the  overlying  jmrts  may  cause  it  to  pro- 
ject above  ur  in  front  of  a  very  narn:iw  ulet^r,  which  then  becomes  more  or 
less  filled  by  a  transparent  and  mirn>r-likc  vesicle.  Keratoeele  usually 
terminates  in  perforation*  Tfie  shreds  of  membrane  I  hat  are  intercalated 
in  the  nk^r  retard  the  formation  of  a  firm  cicatrix. 

t5.  Ptrforuliotu — An  ulcer  may  perforate  with  or  without  a  pnxMxling 
hernia  of  the  membrane  of  Deacemet,  This  often  takes  place  in  c<inse- 
quence  of  some  effurt  which  increases  the  intra  ocular  presstire,  such  as 
coughing,  snee^ingj  or  stooping.  The  patient  usually  feels  a  sudden  sharp 
pain,  which  is  followc^l  by  a  gush  of  hot  liquid.  The  aqueous  humor  runs 
out,  the  iris  and  the  erystaUine  lens  are  brought  close  to  the  jKJSterior  wall 
of  the  cornea,  thus  abolishing  the  anterior  ehaml)erj  and  the  tension  of  the 
eye  is  very  much  lf>wemk  After  perforation  the  symjitoms  of  keratitis 
generally  abate,  the  paius  gi-adually  diminish,  and  the  ulcer  approaehti^  the 
Btage  of  regression.  The  diminution  of  the  intra-Oiudar  pressure  favors  the 
interstitial  circulation  of  the  nutrient  secretions  of  the  cornea.  The  open- 
ing is  doused  by  the  prKfSure  of  the  irii  or  the  crystalline  lens,  accoitliug 
to  its  sttnationj  and  it  may  be  further  obstructed  by  tlie  extension  of  a  plug 


212 


DISEASES  OF  THE  CORXEA* 


of  fibrin  from  the  iris.  This  fibrin  becoiiK?!?  iofiltmted  with  joting  oelb, 
and  the  occhisitnj  h  more  greatly  strengthened  by  epitheliiira.  Meanwhile 
the  aqueous  humor  reaecnmulateSj  gradually  filling  the  space  between  the 
cornea  in  front  and  the  iris  and  the  crystalline  lens  behind,  Th^e  organs 
are  tlms  pressed  back  to  their  normal  positions.  Such  favorable  results  fol- 
lowing [)erfoiTition  are  not  the  rule,  except  in  the  case  of  small  ulcers  of 
the  a:)rnea*  Persistent  adhesion  of  the  iris  to  the  corneal  cicatrix  is  termed 
anterior  synechia* 

6.  Hernia  ofilte  Irw, — The  iris  may  become  more  markedly  engaged  in 
the  opening,  being  pushed  forw^ard  by  the  aqueous  humor.  Indeed,  this 
occurs  in  the  majority  of  nit  her  largfj  ulcers.  A  hernia  or  prolapse  of  the 
iris  is  thus  protUiced,  The  pres.^ure  of  the  aqueous  htimor  tightly  liokls 
the  iris  in  place,  which  thickens  and  forms  a  gmyish-bmwn  promiuence  on 
the  surface  of  the  cornea*  A  layer  of  fibrinous  exudate  oitlinarily  covers 
the  prolapsed  iris*  As  the  prolapse  of  the  iris  incrcaseSj  it  is  held  in  place 
more  and  more  secui*ely,  and  is  drawn,  with  the  pupil,  towards  the  per- 
foration. Rupture  may  take  place  by  the  vesicle  giving  way ;  but  ere  long 
the  distention  re<"t>mniences.  The  tissue  of  the  iris  is  transftu-mcd  into  a 
red  knob  that  is  almost  covered  with  granulations.  Tins  reinforcement  by 
young,  fresh  tissue  may  lead  to  a  sinking  in  of  the  prolapse,  or  to  a  corneal 
cicatrix  with  anterior  syuechia.  If  the  perfomtiun  be  in  or  situated  near 
the  pi^ripheiT  of  tlie  c^jruea,  the  synechia  is  drawn  towards  itj  displacing 
the  pupil,  A  central  jierfuration,  especially  when  somewhat  large^  produces 
a  total  synechia,  involving  the  entire  pupillary  margin*  Tije  pupil  thus 
may  be  caused  to  disappear.  If  the  opening  be  extensive,  the  crystalline 
lens  may  be  expelled  at  the  time  of  the  perforation* 

7.  SUiphyhrna, — An  extensive  prolapse  of  the  iris  may  become  cica- 
trized as  a  thin  fibrillary  membrane  which  is  pigmented  posteriorly  and 
covered  with  epithelium  anteriorly.    An  ectasis  is  produced  by  the  aque* 


lAffC  Cicatrix  of  tbe  comeit,  with  Ihln  irftlls  And  with  Adheaton«  to  the  Lrli.  To  the  right  mud 
Itll  ftf«  ftamfis  of  ootDe^  tluoe  that  are  thickened  hf  fjcdemiih :  C,  comeiil  cicatrix,  formed  prtnclpmMj 
by  tb«  Hi.  atid  plgtucnti^d  on  Us  yndcr  surface;  3,  c*nal  orscblemm;  CO.  ciliary  body;  /Jrli;  A. 
CB.  ftnterior  chamber;  B,  Bemlcylitidric'iil  prominence  formed  by  the  Irla. 

ous  humor  pnshing  the  cicatrix  forward.  (Fig.  12.)  More  of  the  cornea 
gives  way  under  the  ]>ressnre,  and  a  staphyloma,  which  consiste  of  the 
prolapsed  iris,  eicatrize«l  on  its  surface  and  covered  over  with  epithelium,  is 
produced.    The  staphyloma  may  also  result  from  a  very  narrow  perfora- 
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ticm  to  which  its  borders  are  ccmsidembly  thiuiieih  Tliey  are  unable  to  re- 
sist tlie  intm-ocular  press iiro  ami  are  piishwl  forward  witli  the  iris,  which 
firmly  adheR'S  to  them.  In  this  t^ase  the  cwering  at'  the  staiihyhiiua  is 
tiiaiiily  et>iuj>osed  of  corneal  tissue.  This  etintiiigetiey  is  greatly  to  Ije  feai*ed 
when  there  is  a  krge  anterior  syueehia,  and  esi>ec!aily  vrlieii  there  k  a  ttjtal 
^ynet^hia  of  tlic  pujiillary  Wrtler.  Thea«jiieou3  liuiiiur  being  no  longer  able 
to  titiw  iiit4>  the  irido  txn-neal  angle^  the  e)'e  beci:)ineB  hard  and  glaueoinatous. 
Tliis  eonirlbutes  to  the  bulging  of  the  cicatrix.  A  staphylomatous  eye  is 
either  glaufHimatous  from  the  fin^t  or  stx»ii  becimies 

Gkiamttia. — A  cicatrix  with  an  anterior  syoeehia  may  be  so  firmly 
fixed  m  Dot  to  become  ectatie.  If,  however,  the  synechia  is  large,  and 
jjartienlarly  if  there  Im*  total  syne*"hia  of  the  pupil ^  the  eye  will  I>e  tilti- 
matdy  lost  from  glaucoma.  Finally,  the  traction  on  the  iris  and  the  deep 
infection  of  the  eye  may  lead  to  an  iridocyclitis^  a  phthisis,  or  a  panoph- 
thaljaitis*,  or  to  intra-ocnlar  hemorrhage  that  may  disorganize  the  eyelalL 

9.  Fistula  of  the  Comm. — An  opening  made  at  the  time  of  {>erfbratiou 
may  remain  (Kitnlous  for  days  or  even  we^iks.  In  such  a  ease  a  true  cor- 
ttciil  fistula  hus  not  been  produm],  but  a  fistulous  stai>hyloma,  which  will 
be  ojnfiiidercHl  later  in  c*jnnection  with  a  description  of  the  other  varieties 
of  sta^ihylumatiL 

Etioiot/if. — The  chief  predisp<jsing  canse  of  corneal  ulcers  is  the  absence 
of  bliKid  vessels  in  the  cornea,  wiiit*h  are  so  efficient  in  the  struggle  against 
the  microbes.  The  omtrary  licilds  good  in  small  erosions  and  infiltrations 
of  the  w^njunctiva,  that  generally  heal  quickly  because  of  rich  vascular 
supply.  The  more  direct  causes  of  nh-ers  are  of  two  classes  :  1,  traumatic; 
2,  microbic,  (See  Sitperfimal  Tmtmatic  Keruiltis.)  Usually  l)oth  of  these 
causes  are  required  to  produce  an  ulcer,  especially  one  which  ksts  any 
iod  of  time.  As  has  already  been  stated,  the  freedom  of  infection  by 
patho^^enie  organisms  enables  the  ulcer,  which  then  r^Ily  does  not  deserve 
llus  name,  t^>  heal  rapidly* 

1.  Trautnatic  Omma. — (a)  It  is  not  neoesi^ary  to  mention  Iiere  all  the 
ways  in  wliich  injuries  may  give  rise  to  a  suiXTficial  keratitis,  (See  Saperfi- 
cial  Trnunmlw  KtmtiVui)  Traumatistns  tlkat  persist  or  are  often  reiK?ati-'d 
gi^ncrally  re^^nlt  in  tlie  formation  of  ulcers.  An  important  cause  favoring 
the  re|M'titi4m  is  the  n<m-f»cclusion  of  the  eye,  cither  in  consequence  of  in- 
ftuflSciency  of  tlie  lid^^,  ctuigeuital  or  cicatricial,  or  because  of  the  insensibility 
of  the  eye  from  partial  or  general  trigeminal  piralydsi.  Winking  need  not 
be  abcilisht^l,  as  it  may  still  occur  thruugli  the  influence  of  tlie  sensibility 
uf  the  otiier  eye.  Particles  of  dust  striking  an  eye  without  sensibility  no 
longer  provok*^  the  reflex  winking  and  lacrymation  tliat  are  netmsary  to 
eject  them.  If  winking  is  dimiuishc<l  or  suppressed,  tlie  inflammation 
may  assume  the  character  of  a  neuropfiralytic  keratitis.  Grave  afTections 
tlmt  Icnrer  the  general  st^nsihility,  sucli  as  enteric  fever  or  typhoid  statt^, 
have  usually  the  same  effect.  The  same  is  true  of  variola,  In  which  con- 
dition ihe  corneiii  erosions  arc  in  addition  infected. 


(6)  Among  traumatic  causes  oonjunctival  and  [lali^ebral  lesion%  such 
as  granulations  and  cicatrices  of  the  conjunctiva  and  of  the  ciliary  hopJer, 
absence  or  deviation  of  the  dlia,  anil  irregularities  of  the  ei>njunetiva  of 
the  upper  lide^  are  all  of  esix-eial  importance,  Conjuoettval  catarrh  rarely 
producer  ulcers  of  the  ooniea,  except  in  aged  people*  They  occur  most  frc* 
qnently  under  the  form  of  peripheral  growths  that  commence  as  infiltra- 
tions, Blcunorrho^  acts  in  two  ways, — ^by  the  iriction  of  the  turgid,  puffed 
conjunctiva  against  the  eomciii  proilucing  superficial  exfoliation,  and  by 
compressing  the  nutrient  vessels  of  the  cornea.  The  pus  is^  morcoverj  a 
cause  of  infection.  This  is  likewise  the  case  with  diphtheritic  conjunc- 
tivitis, in  which  the  diphtheritic  and  other  microbes  infect  the  traumatic 
superficial  exfoliations, 

(c)  All  the  lesions  that  produt^  superficial  keratitisj  such  m  corneal 
phlyctenules,  conjunctival  her|>es,  vehicular  keratitis,  etc*,  may  become  the 
starting-points  of  very  serious  ulcers*  In  many  of  these  r^ases  of  superficial 
keratitis  small  ulcers  form,  which^  though  infected,  have  not  the  teufleney 
to  progress.  To  bring  this  about,  a  s^*eciat  cause  of  infection  seems  to  be 
necessary^  Maladies  usually  described  as  superficial  may  have  already 
become  of  serious  imix>rt  by  the  development  of  ulcers,  such  as  are  seen  in 
dendritic  keratitis,  imlent  ulcer,  and  her^ies  550ster  of  the  cornea. 

2*  CktrUftes  of  Infedton, — The  cornt^  may  become  infrcted  from  Ijlennor- 
rhfea,  diphtheria,  or  ^-cretiug  gratinlations  of  the  conjunctiva.  Ulcerous 
and  non-uleerons  blej^haritis  and  blennorrhcea  of  the  lacrymal  sac  are  fre- 
quent sources  of  iufectioUj  as  well  as  eruptions  of  the  face,  eczema,  pimples, 
coryza,  and,  above  all,  omna.  Infectious  germs  may  by  the  hands  or  a 
handkei*ehief  be  conveyed  to  the  eye  from  eruptions,  furuuclt^,  wounds, 
etc.,  situated  on  any  part  of  the  body^  and  e6|iecially  from  those  afftnitiug 
the  nose.  Many  of  the  agencies  rausing  the  tmnmatism,  such  as  particles 
of  earth,  stune,  bWles  of  straw,  haVy  et€*,  infect  the  cornea  while  wound- 
ing it    (See  also  Suppurative  KeraUtisJ) 

Pro^osh. — As  to  the  eftWt  on  vision^  the  prognosis  in  cases  of  ulcer 
is  very  variahlcj  and  can  be  made  only  by  a  judicious  estimate  of  the 
Dumerons  factors  which  have  been  piwionsly  specified.  The  influences 
that  contribute  to  pHxluce  this  result  are  the  k>cality,  the  depth  and  size, 
and  the  degree  of  infection  of  the  ulcer,  A  peripheral  uk^r  of  j?niall  size 
produces  a  macula  which  only  slightly  interfei^s  with  vision,  Un  the  other 
hand,  sight  is  diminished  or  even  ar^olishcKl  if  the  macula  encroaches  on  the 
pupil.    {See  articles  on  Corneal  Macula  and  Conieal  Staphyhmakt.) 

Treairnent — There  are  few  diseases  in  which  ajiprupriatc  and  jtidicious 
treatment  exercises  so  favorable  an  influence  as  in  ulcers  of  the  cornea. 
Exciting  causii9  of  injury  should  be  diligently  s€»aR'hcd  for  and  eliminate^l 
as  far  as  possible.  Cilia  which  rub  against  tlie  cornea  and  also  |miHlloma- 
toufi  excrescences  of  the  oonjunetiva  should  l>c  removwi  S<*joum  in  a 
dusty  atraospliere  or  in  the  i*ain,  etc,  should  bt^  inti^nlicted.  Foci  of  infec- 
tion, such  as  blepharitis  or  blennorrhcea  of  the  lacrymal  sac  are  to  be 
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-ve«l,  or  at  letu^t  almtcHl, — the  blepliaritis  hy  antiseptic  measures,  and  the 
diseej^'S  of  the  lacry  iiial  jiassages  by  soiiiids  and  boric  acid  tnjectious.  Any 
enipttoD  of  the  skin  on  the  fai^e  or  elsewhere  and  all  nasal  afleciiuns  should 
teceivc  appropriate  treatment.  Catarrh  of  the  conjunctiva^  whether  it  has 
pmneiled  or  has  been  eau-ed  by  the  uk^er,  should  l>e  treated^  with  carefid 
avoidaece  of  remedies  that  might  irritate  the  diseased  cornea.  Boric  acid 
lotions  should  be  used  frequently.  The  pa]pehnd  conjunctiva  may  be  cau- 
tiously totiehtd  with  nitrate  of  silver,  the  cornea  being  well  protected  and 
tiie  effect  of  tlie  caustic  neutmlizetl  wnth  chloride  of  sodium.  The  indi- 
cations for  treatment  in  ordinary  eases  may  l>e  summal  up  to  be,  the  use 
ftf  miti^ptie  lotions,  instillations  of  atmpinCj  and  the  use  of  a  bandage. 
The  occlusive  and  com[iressive  Imndagcii  play  leading  r6ks  in  the  treatment 
of  corneal  ulcers.  They  immobilize  the  lids  and  prevent  them  from  irri- 
tatiug  tlje  ulcei-Sj  and  tlms  often  allay  suiierfieial  pain.  They  protect  the 
ulcer  from  dust-particles,  which  winking  would  not  be  able  to  remove  from 
the  excavations.  They  prevent  the  free  border  of  the  lids,  this  ret«ptacle 
for  microbes,  from  infecting  the  ulcer.  When  comi>resseil  a  little  more 
firmly  they  supiwrt  the  base  of  a  deep  ulcer,  preventing  it  from  yielding 
and  perforating,    (See  Gmerai  Pafholoriif.) 

A  profuse  sec?retion,  as  in  eases  of  blennorrho?a,  diphtheria,  or  granula- 
tions, may  be  a  conti-aindication  to  the  employment  of  the  bandage,  Tlie 
r^son  for  tliis  is  that  the  retained  secretions  undei'go  decomiK)sition,  and 
thus  infect  the  ulcer. 

Atropine. — The  employment  of  atropine  can  seldom  be  dispensed  with. 
The  indication  for  its  use  is  given  by  the  signs  of  congestion  of  the  iris, — 
ciliary  pain,  contraction,  and  sluggishness  of  the  iris  tissue.  Dilatation  of 
the  pupil  immediately  alleviates  ciliary  pain  and  causes  improvement  in  the 
appearance  of  the  ulcer.  Furthermore,  the  drug  prevents  the  formation  of 
posterior  synechia  and  breaks  recent  adhesions.  After  the  healing  of  the 
ulc^r  the  synechia  niay  impair  vision  and  produce  glaucoma.  The  con  train- 
dicatioos  resulting  from  tlie  presence  of  large  anterior  or  posterior  synechia 
must  not  be  forgotten.  Every  time  that  atropine  fails  to  dilate  the  pupil  it 
tentla  to  render  the  e\'e  g!aut.x>matous,  and  in  such  a  case  should  not  be  em- 
ployed. In  suuli  a  case  the  writer  would  pi-efer  instillations  of  eserine  or, 
ratlier,  of  piioearjAn€j  which  is  less  painful,  three  or  four  times  a  day*  Some 
authors  recommend  miotics  in  all  cases  of  corneal  ulcer.  This  is  done  for 
the  purpose  of  diministiing  the  pressure  in  tfje  anterior  chamber,  especially 
when  there  is  danger  of  perforation.  Instillations  of  miotics  are  disliked 
because  they  all  (especially  eseriue)  prwluce  ciliary  pain  and  favor  the  for- 
mation of  s^-nechia  by  maintaining  the  iris  clost-Iy  against  the  crystalline 
lens. 

AnfhfpUcs, — Corrosive  sublimate  solution  or  a  solution  of  cyanide  of 
menmrv  should  Ijc  liberally  used  one  or  more  times  daily  in  cleansing  the 
oonjunctival  sac  and  the  ciliary  margins  of  the  lids*  Lotions  of  this  kind, 
combined  with  atropine  and  followed  by  a  bandage,  sutKce  in  most  cases. 
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A  greater  degree  of  infat'tion,  iudieatal  by  nmrkeil  iDliUmUoti,  violent 
reaction,  extreme  congestion  of  the  iris^  and  mptd  progress  of  the  ulcer, 
bowever,  demands  the  em[>loymeJit  of  more  energetic  and  more  laating 
aiitiscpties*  Jotlofimii  iusufHatet!  under  tlie  lid^,  fullovvetl  by  a  liandage 
over  the  eye,  lias  an  action  tbat  is  lei^s  intense,  but  more  lasting*  The  con- 
junctival secretion  is  also  slightly  diminished  by  its  use.  Applications  of 
the  crayon  of  pyoktanine  (preferably  the  methyl  blue)  over  the  bottom  and 
the  infiltmtcd  margin  may  produce  very  marked  ameliomtion  in  the  ap- 
l>earance  of  the  ulcer. — In  cases  of  intense  infection  and  mpid  progress, 
cauteriaiation  by  heat  (sc?e  %"oh  iii.  p*  823)  is  the  sovereign  remedy,  and  is 
usually  very  efficacious.  The  floor  and  especially  the  infiltmted  borders  of 
a  reildening  ulcer,  which  is  progressing  rapidly,  must  be  cauterized.  Per- 
foration of  the  cornea  should  be  avoided,  although  the  misc^hief  caused 
thereby  will  l>e  niiuimiz(»d  through  a  chilling  of  the  cautery  by  the  aqueous 
humor,  A  distinct  cicatricial  macula  will  remain  uix>n  the  healing  of  such 
an  opening* — Instillations  of  cocaine  should  precetle  all  applications  of  the 
cautery  or  of  the  crayon  of  pyoktanine  to  the  cornea ;  it  may  even  be  ad- 
visable to  instil  it  before  making  a  simple  examination  of  the  eye  or  apply- 
ing a  lotion.    It  has  no  beneficial  influence  on  the  nicer  itself, 

Pantcenieais. — If  six^ntaneotis  perforation  (the  liappy  effects  of  wliich 
have  ali-eady  been  described)  seems  likely  to  occur,  it  is  better  that  the 
opening  shouhl  be  raade  by  the  surgeoUj  preferably  in  a  healthy  [portion  of 
the  jieriphcry  of  the  cornea.  Hernia  of  the  iris  and  other  grave  accidents 
are  more  easily  avoided  wlien  paracentesis  is  done  in  normal  corneal  tissue. 
Absolute  rest  of  the  patient  should  be  enjoined  whenever  perforation  is 
threatencfb 

If  there  be  perforation  without  notable  attai^hment  of  the  iriSj  ordinary 
treatment  is  sufficient.  A  true  prolaj>se  of  the  irii^  should  be  released  after 
cocainizatiou  either  by  excision  or  by  the  actual  cauterj\  When  tlie  pro- 
lapsed iris  slips  away  in  front  of  the  scissors,  it  is  necessary  tt^  pierce  and  in- 
cise it  laterally  by  means  of  a  von  Graete  or  a  Beer  knife,  and  then  to  ex- 
cise it  with  a  scissors.  Excision  and  eautei  ization  are^  however,  of  little 
use  if  the  ]>mhipse  l>e  very  large,  but  it  may  be  made  smaller  by  retreated 
punetniTs,^ — An  iridci-lomy  which  re-establtshes  access  of  the  aqueous  humor 
in  the  antei-ior  chamber  is  one  of  the  best  means  of  flattening  a  prolapse  and 
of  obtaining  a  firm,  resisting  cicatrix, — In  a  centml  prola^ise  of  moderate 
sisM?,  ati^ipiue  acta  favorably  by  drawing  the  iris  tovvaixls  the  i>eriphery ;  if 
the  prolai^se  be  a  large  one,  this  drug  is  not  only  useless,  but  tends  to 
augment  it*  The  latter  oises  call  for  the  use  of  eserincj  which  acts  very 
favorably  in  peripheral  pml apses  that  are  not  exceedingly  large.  The 
action  of  this  drug  is  to  flatten  them  sensibly  by  angnientiug  the  resistance 
of  the  iris, — In  tliose  synechia^  in  which  there  is  a  wedging  in  or  an  enclosing 
of  the  iris,  it  has  been  rec^Dminendi'd  (A.  Meyer,  ett%)  to  cover  the  iierft»ration 
(ai\er  the  edges  have  Imii  curetted}  with  a  fitigment  of  conjunctiva  that  has 
previously  been  detached  and  drawn  over  the  opening  by  means  of  a  suture. 
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Tkia  ojjemtlan  is  e^ix^ially  iiflefiil  \f  the  iris  reaches  tlic  surface,  thereliy 
exposinj^  it  later  on  tt>  intk'tioii.  The  conjunctiva  adheres  to  the  iileer  aiiJ 
remfunx^  the  cicatrix. — A  kemtocele  should  l>c  pierml  or  tapi^>ed.  (Con- 
oernlng  the  sequelse  of  ulcers,  see  Mavidm  and  Staph  i/hmala  of  the  Coram*) 

Irntaitt  remedies  nmy  Ijc  cantiously  tried,  if  the  {ktichI  of  progression 
tends  to  be  prolonged  and  if  tljore  are  corneal  facets.  The  mildest  of  these 
constat  in  tlie  applioitiun  of  hot  eonipre«?§es*  Calomel  is  moi-e  energetic  j 
and  still  more  ho  js  the  yellow  oxide  of  mertniry  ointment^  employed  as  in 
phlyctenular  disease.  When  an  uk-cr  has  lasial  for  a  long  while  and  has 
h^eume  indolent^  scraping  of  its  bottom  and  sides  with  a  small  metallic 
spatula  h  often  attended  with  mont  beneficial  results. 

{b)  Suppurative  Keratitis ;  Suppurative  Ulcer  and  Abscees  of  tba 
Cornea. — The  gravity  of  the  ^iitnatiun  i:^  augmented  in  keratitis  by  copious 
suppuration,  which  tt-nds  largely  to  destroy  the  cornea,  and  to  produce  per- 
fMration,  staphyloma  J  etc, 

1,  Victr  and  Abae.ejsB, — Suppuration  may  follow  a  traumatic  loss  of  mr- 
neal  substance  and  render  a  simple  nicer  purulent  A  keratitis  may  be 
openly  or  freely  suppurative  at  first,  but  more  frt^juently  suppuration  com- 
mences later  by  a  dense^  cellular  iufiltnition  of  the  tissue  of  the  t^onica,  which 
it  softens  and  destroys.  Before  the  central  softening  is  completed  the  infil- 
tration ulcerates  through  tfie  surface,  exposing  the  infiltrated  and  partly 
neerosed  comml  tissue.  It  never  forms  an  abscess  in  tlie  usual  signifit^^tion 
of  the  wordj — a  cavity  filled  with  pus,  discharging  its  contents  later  through 
a  narrow  0|>eDiDg, — even  when  the  infiltration  has  been  primarily  deep. 
Some  authors  use  the  woni  abscess  when  the  sides  or  borders  of  an  ulcera- 
tion are  undermined  or  are  hollowed  out,  constituting  sinuses  for  the  pus. 
The  border  is  then  more  opaque  than  the  centre.  Other  authorities  apply 
the  term  abscess  to  ulcers  which  have  a  very  irregular  kuse  or  floor  on  wliich 
sbn^  of  necrossed  tissue  remain  for  some  time  l>efore  being  eliminated, 

2.  8^mplom§. — A  purulent  infiltration  possessing  no  o|>ening  for  the 
escape  of  the  accumulated  pus  may  vary  in  its  degree  of  intensity  and  size* 
It  is  im|iortant  to  be  able  to  recognize  an  abscess  w^hicli  has  a  teiideuey  to 
produce  wide  and  deep  destruction  of  tissue*  If  it  be  small  and  su|^>erficial,* 
there  appears  a  small  prominence  on  the  corneal  surface  ;  if  it  Ik?  deep-st»ated, 
the  corn may  only  assume  an  as|>cct  of  duluess  without  any  elevation  of 
its  surface.  In  every  case  it  is  distinguished  by  an  intense  yellowisb^white 
color  (not  grayish  or  transluc*.^nt),  which  diminishes  towards  the  periphery 
and  merges  into  a  slightly  oougcstetl  cedcmatous  zone,  and  may  be  gimlually 
lost  in  the  unaffected  portions  of  the  ciirnea. 

A  deep  purulent  infiltration  usually  increases  in  size  before  it  ulcerates* 
The  color  is  an  intense  yellowish  white;  where  the  tint  is  less  intense  and 
grayish,  the  infiltrations  do  not  tend  t*)  suppuration  or  softening.  The  cetlem- 
atous  areola  ordinarily  extends  over  the  entire  comeOj  which  apjiears  didl 
through  its  entire  extent.  The  symptoms  are  vitdent ;  there  are  extreme 
ciliary  and  conjunctival  injection  and  iritis^  and  sotmer  or  later  hypopyon 
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siijiervenes.  Pain  may,  however,  be  absent  Quite  often  there  is  tactile 
ftoses^hesia  of  the  cornea. 

The  floor  of  a  eiippurative  ulcer  is  geDerallj  very  invgular,  and  in  some 
places  it  is  infiltrated ;  tlie  l>onIers  may  also  be  iiifiltratefl  and  con3?titnte 
pocketjs  in  which  the  pus  j^tagnates.  It  is  uselc^ss  to  ?!tulrtlivide  suppurative 
ulcers  any  further,  though  t!ie  ukwi  serpem  (Saeraisch)  or  serpiginous  ulcer 
merits  special  mention.  It  is  rather  large,  is  situated  in  tlie  central  ptjr- 
tion  of  the  cornea,  and  develops  only  through  infiltration  of  one  side.  In 
addition,  the  epithelium  may  even  advance?  over  or  towards  the  ulcer,  whiek 
becomes  ellipticab  There  is  hypopyon,  with  a  tendency  to  coUiquation  of 
the  cornea. 

Atsx>rding  to  Uhthoff  and  Axenfeld,  the  pneumoooccns  is  the  excitln 
agent  in  nearly  all  cases  of  serpiginous  ulcers  of  Sacmisch*  TIub  organis^ 
IS  normally  present  in  the  nose,  tlie  tln^oat,  and  the  lacrymal  ducts,  and 
takes  an  active  part  in  inflammatory  lasions  of  these  regions.  It  is,  there- 
fore, easy  to  understand  how  it  gains  aeoess  to  the  eye  with  the  greatest 
ease. 

3»  Hypopyon, — Certaiu  authors  sj>eak  of  a  suppurative  keratitis  only 
when  there  is  hypopyon, — that  is,  when  there  is  pus  in  the  anterior  chara- 
ben  The  pus  on  raiiigliDg  with  the  aqueous  humor  sinks  to  the  bottom  of 
the  anterior  chamber,  where  it  forms  a  yellowish- white  collection,  which  is 
horizontal  or  even  slightly  concave  on  top.  Most  frequently  the  composi- 
tion of  the  pus  is  com|mct  and  fibrinous;  rarely  it  is  liquid,  and  tlien  i 
is  displaced  when  the  head  is  ineliiied  in  different  positions.  Wliere  the 
hypopyon  is  small,  it  is  ciUled  an  "  onyx,**  beeause  of  its  resemblance  to  the 
root  of  the  naih  The  amount  may  be  so  insignificant  that  it  is  concealed 
behind  the  limbtis  conjunctiva;,  ami  cjin  l)e  diseoveretl  only  by  examining 
the  eye  obliquely  fr<jm  above  downward.  The  pus  may  reach  the  level  of 
the  pupil  or  even  fill  the  anterior  elmmlx^r  Hypopyon  is  an  exceedingly 
grave  complication  in  a  ease  of  keratitis*  Although  a  small  hy|>opyon 
may  difiappcar  by  resorption,  a  large  one,  invading  the  major  part  of  the 
anterior  chamber,  temls  to  produce  necrosis  of  the  cornea  and  destruction 
of  Bi^rlit  in  the  affected  eye. 

The  i>us  of  hy|»opyon  issues  from  the  irido-eorneal  angle,  from  the  iris, 
and,  in  severe  east^,  also  from  the  ciliary  tnKly,  from  whence  it  flows  across 
the  pupil.  It  was  for  a  long  time  supiKiml  tliat  hypopyon  was  a  wrn^l 
abscess  which  had  opeuKl  piaster iorly,  or  that  the  pus-c?ells  passed  through 
the  interstiec*s  of  the  jjosterior  corneal  lamella  (Horner).  It  is  true  that 
yellowish  pus-tracks  on  the  posterior  face  of  the  cornea  may  be  seen  ex* 
tending  downwanl  from  the  level  of  the  ulcer  to  the  hypopyon*  Tfiese 
are  composed  of  filaments  of  fibrin,  iinpregnatai  witJi  cells,  which  are  de- 
positcH.1  by  preference  behind  the  ulcer,  in  which  situation  the  endot helium 
is  altered  and  may  even  Iw?  elevated  or  litled  off  (Ijcber)*  Ex jwr^ri mental  in- 
fecti(m  of  the  cornea  with  pyogenic  organisms  made  upon  animals  shows 
that  in  hypoiiyuo  the  posterior  planes  of  the  coi  nea  may  be  intact  and  even 


remain  free  from  celhilar  infiltration.  Fig,  13  is  a  cross-section  of  an  eye 
affected  by  a  serpiginous  nicer  (of  SaemiBcli)  of  moderate  6e%'erity,  which 
would  probably  have  healed  if 
the  jiatient  had  not  died  of  an 
intercurrent  pneumonia.  The 
deep  cornml  planes  are  intact 
and  without  cellular  infiltra* 
tioo*  The  fibrinous  hypopyon 
eitendstothe  inferior  border 
of  the  dilate*!  ]Hipih  It  is  in- 
filtrattKl  by  eellsi,  especially  in 
its  anterior  plan  en.  Its  pos* 
teriur  jxirtiim  m  composed 
of  filaments  of  fibrin,  that 
were  probably  furnished  by 
the  iris.  The  celUilar  de- 
posits seem  to  issue  from  the 
irido-comeal  angle,  or  per- 
haps from  the  pupillary  mar- 
giu  of  the  iris*  A  thin  layer 
of  pus  exists  in  the  posterior 
chamber^  which  is  most  ctm- 
spicufius  in  its  lower  portions; 
it  estt^nd^  tliroughout  the  cil- 
iary b*>dy  as  far  as  the  ora 
serruta,  where  it  penetrates 
the  vitreous  humor,  as  shovin 
by  the  small  abscess  at  (^11 
in  the  illustration,  and  by  a 
little  act^umulation  of  pus  (P)  situated  behind  the  crysfalline  lens.  TJra 
iris  and  tlie  ciliary  processes  are  infibratcni  by  a  homogeneous  exudate  and 
their  vt^sels  are  markally  congested.  The  periphery  of  the  iris  is  more 
or  less  adherent  to  the  oornea» 

Hypopyon  J  there  fiire,  may  transft>rm  a  simple  inflammation  of  the 
cornea  into  a  keratitis  com  plicated  with  grave  iritis,  or  even  info  a  eyclitis^ 
— ^that  is,  into  a  disease  of  tiie  whole  anterior,  segment  of  the  eye.  This 
explains  the  long  dumtion  of  the  malady  and  the  persistent  irritation^  even 
when  the  ulcer  prpsents  an  improved  api>eaninee.  Still  it  is  to  be  supposed 
that  in  cases  of  slight  hypopyon  the  suppuration  does  not  extend  behind 
the  iris  to  tlie  same  degree  as  it  does  in  severe  ones. 

Similar  cases  have  sim*e  been  described  anatamiailly  by  Ulithoff,  Axen- 
fuld,  and  others.  According  to  Elschnig,  a  |3erfonjition  of  the  membmne 
of  Drsceraet  has  been  found  by  Verdese,  Green,  and  Ewing  in  ea'ies  where 
the  ei»rneal  tissue  projier  was  not  yet  jierforated.  This  point  needs  further 
investigation.    It  is  supposed  that  the  migratory  cells  which  have  accumu- 


Corne&l  ulc«r  wltti  hypopyon  (iileus  aerpeni^ ;  fjccurilrjif 
In  a  case  of  fatal  pneumonia.  (NuelK  J  *nd  ilmltji  of  ihe 
pomea]  ulcer :  /,  area  of  fnfiJtradoii  At  the  edge  of  the  ulc^r 
renderijig  tt  prtif rc3s«iv<> ;  H.  hypopyon;  ita  lower  portion 
coiisiAts  of  a  deiioslt  of  pus,  which  al*o  p^jmieiiteii  the  whole 
of  (be  ciUary  body :  J*,  depnalt  of  puji  oetts  behind  the  crys- 
talllne  lena ;  A ,  iuiall  al>«icei«  of  the  vitreoii*  txidy  Jbe  pus  of 
whJch  has  dtended  from  the  ora  f^^rrnia;  Z,  ora  serrata; 

free  parencliyma  wnd  lamcllit  of  the  rltreous  body;  J^, 
anterior  limit  of  the  rutlua  proper. 
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latecl  in  front  of  IX^soemot's  merabfane  cornxle  its  tissue  by  Iiistt%»isjust 
as  tliey  do  in  detacbing  the  necrosefl  pai'ts  of  the  fundus  of  an  uluer* 

There  are  no  microbes  in  an  hypopyou  like  that  slio\«ti  in  Fig,  13, 
the  deposit  of  \mB  ^vitliin  the  eye  being  iiiducsed  by  the  irritating  Mm 
of  the  bacteria  found  on  the  cornea.  We  admit  tlmt  plik^ogenic  sut 
stan{x?ii  secreted  by  tlie  iuti-aeorneal  raicrobps  (in  eases  of  non-perforation} 
diffuse  therai^elves  in  the  pericorneal  vessels,  where  they  provoke  diiaialion 
of  the  pericc^rneal  vessels  and  emigration  of  migratory  edla  In  the  same 
manner  the  phlogogenic  substances  are  diffused  in  the  anterior  chanjber 
and  the  iiis,  audj  if  ihey  reat!h  this  membrane  in  sufficient  qiiantit)*,  the? 
give  rise  to  iritis  and  hypopyon,  the  latter  l>eing  an  exudation  fmtn  the 
iridian  vessels*  When  bacteria  are  present  in  an  hyjxjpyon,  the  afffttiua 
has  a  tendency  to  develop  into  panophthalmitis.  This  is  likely  to  hapfjen 
after  perforation  of  the  cornea. 

The  purulent  secretion  on  the  sin^face  of  the  dtseaserl  eye  comes  i"^itly 
from  the  cornea  and  parily  from  the  conjunctiva  after  the  latter  has  limma 
infetted. 

Suppurative  keratitis  on  healing  will  leave  a  dense  macula  even  whrn 
it  16  arrested  befi^re  perforation  oecurs.  After  perforation  has  lakeu  piat^* 
all  the  (x^nsequences  resulting  from  uloei^  may  be  observed,  Staphyluma  is 
most  to  be  feared.  ||||| 

Anterior  polar  calanicts, — d^st^nct  from  pyramidal  catarnct*^ — eonsisting  of  smiUi 
well-defln*id|  circular,  nacreous,  white  spots,  not  projecting  into  the  anterior  chamber, 
wlitch  lire  usually  coneidcred  to  be  of  congenitnl  formutiyni  itre  generally  forme  d  in  estt*- 
uterine  life,  and  usually  follow  opbthulmui  neonatonim  complicated  with  ulcus  et3rn«*' 
with  OT  without  perforation  of  the  niembrane. — The  phlogogenic  Gubatariceift  sbove  mei^" 
tionod^  eecreted  by  the  intracomeal  nncrt^bet^  diflfuse  thems«lvea  (tn  cases  of  non*perfo<*" 
tion)  in  the  aqueous  humor  and  set  up  iritis     At  the  pupil  they  come  in  contact  witli 
lens  captiule.  which  is  here  not  protected  by  the  iri&,  and  penetrate  to  the  capsular  cf*' 
ihelium.    The  epithelisil  cells,  which  are  Btill  in  full  formative  activity      thi^  age, 
irritated  and  proliferatei  forining  the  laminated  tissue  that  coii^litutea  the  cataracts    A*  • 
more  advanced  peri(>d  t>f  life  non-perforating  corneal  ulcer*  ( unaccompanied  by  hypopycm) 
never  give  rise  to  the  eame  disturbance  of  the  lens,  partly  because  the  capsular  oelU  tf* 
relatively  inactive  and  partly  because  the  anterior  chamber  U  deeper.    (Nuel.)  ^ 

4.  Etiology. — Suppurative  keiuHtis  is  always  the  resttlt  of  sev^ere  mP 
crobic  iofection,  which  is  either  due  to  the  presenee  of  a  larger  number  of 
microbes  than  in  a  non-puruleut  ulcer  or  because  the  bacteria  themselvei 
have  amirattl  a  greater  vimlence.  At  times  the  resistance  of  the  corneal 
tissues  seems  to  be  dimiiirshed,  owing  to  the  existence  of  a  grave  general 
malady  or  a  eotitusion  of  the  cornea.  The  infection  always  comes  from 
without,  through  a  lorn  of  Bubstance,  which  may  be  sometimes  insignifi- 
cant, of  the  surface  of  the  cornea.  Tlie  writer  regards  as  erroneous  the 
belief  that  endogenous  {raeListatic)  infection  may  occur  iu  suppurative  kem- 
titis  snjwrveiung  in  infet^tious  diseases,  such  as  variolaj  typhus,  scai^Iatina, 
and  all  maladie#5  of  a  typhoid  eliarac^ter,  like  pneumonia. 

There  must  always  be  a  cause  of  injury  and  a  source  of  infection. 
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to  CAOses  of  injuryj  it  is  only  ncee'ssary  to  recall  what  lias  already  been  said 
of  ulcers  in  geueral.  In  wrmndd  or  contusion  of  the  cornea,  the  micrQl>ea 
in  the  conjunctival  sac  appear  to  l>e  suflScient  to  provoke  snppiiration.  Tlie 
bojy  wounding  the  cornea  may  be  infected  at  the  tirae  of  injury.  Bits  of 
earth  or  stone,  the  beard  of  wheat,  and  fragments  of  straw  seem  to  be  calla- 
ble uf  prtiducing  infection,  m  sliowu  in  the  keratitis  of  reapers.  Three- 
fourths  of  ulcers  with  hypopyon  have  their  source  of  infection  in  diseases 
of  the  lajerynial  passageSj  wiuLh  should,  therefore,  always  Ije  examineil  in 
cases  of  this  kimL  Even  in  leases  of  simple  obstruction  of  the  lacryraal 
ducts,  the  secretion,  which  is  held  in  the  laerymal  sac  until  it  flovrs  back 
into  tlie  conjimetival  sac,  contains  the  bacteria  of  sujipiiration,  such  as  the 
etaphyloeoccus,  the  pneumococciiSj  and,  at  times,  tlic  streptoc^iccus.  It  is 
the  same  with  the  nasal  secretionSj  in  cases  of  rhinological  aihnents,  es- 
pc^'ially  in  oziEna.  The  eonveytng  of  the  secretion  (through  tlie  finger^ 
tlie  handkenhief,  etc.)  to  the  eye  is  quite  easy  of  accomplishment.  It 
wovild  seem  also  that,  in  the  case  of  diseases  of  the  throat,  the  secretion  of 
this  part  uf  the  bmly  may  infect  the  eye  in  like  manner.  A  frequent  cause 
of  serious  corneal  infection  is  to  bo  found  in  furuncles  and  in  idl  eruptions 
that  are  situated  near  the  eye.  Conjunctival  maladieSj  diphtlicria,  blennor- 
rbc^,  and  secreting  granulations  may  also  be  cittil  as  Ciiuses  of  siippumting 
ci>nieal  uk^rs. 

lu  about  two  per  cent,  of  the  cases  of  variola,  abscess  of  the  cornea 
supervenes  most  fre<]nently  during  the  period  of  desquamation*  The  erujt- 
tion  of  pustules  njx)n  the  cornea  in  such  a  case  must  not  l)e  considereil  as 
having  ihe  *same  origin  as  tliat  upon  the  skin.  A  patient  affected  with 
small-pox,  for  example,  is  unable  to  close  the  lids,  and  the  ojien  eye  is 
bathed  with  pus  and  fragments  of  crujata. 

ExcptionallVf  a  varin1t>m  pnpule  tuny  develop  on  the  eonjunctivnl  limbtis.  Con- 
junctiTHl  diphtheria,  whit-lx  so  often  covers  the  whtA^  orneal  surfiiee  with  puR,  @3itends9 
onljr  ^leeptJofiBlly  to  the  cornea.  FortiiL^rly  the  involvement  of  the  oomea  was  eoneidered 
to  be  caused  by  n^^?Pfisi«  due  to  lack  of  nourishment.  At  present  Ihe  opinion  i$  expressed 
that  it  re&alu  from  pyosjenic  mien^bej?  penetrating  thmu.rh  the  &miiU  come  il  sorefl,  wbt<*h 
muit  of  necesHity  occur  in  conjunotivnl  dvphtherfft,  Aecordini^  to  H.  C'pnez,  the  entrancjo 
of  bfcct^riftl  tifxines  into  the  comcul  tissue  should  also  l>e  taken  into  consi(3yriiti<*n  ns  a  ftictor 
in  the  production  of  thk  eondititm.  Even  tVugh  gonf>c<>oci  hnve  been  fuunJ  in  the  eor* 
nesil  lamellii*  i-f  imppunvtive  keniiiii:*  fS.llowing  gom>rrho&ul  conjunctivitis,  it  would  aeem 
that  this,  also,  ia  a  case  of  infection  of  the  cornea  {through  fmall  ulcere)  by  pyogenic 
micn*be$p  Tho  pmgres*  of  the  diphtheritd  and  ^onorrhcBal  infection  appears  to  be  favored 
by  o<jiiipre*won  of  the  superficSu!  ciliary  veaseta. 

Ill  tsc^lated  cBsm  ulcerouf*  and  purulent  keratitis  has  l>een  eaii&ed  by 
myeelia  from  fnn^i  that  have  invaded  the  tissue  proper  of  the  cornea  (Leber, 
Schimier,  ontl  others), 

5*  Prognmis, — The  prognosis  in  suppurative  keratitis  is  always  serious. 
First  of  all,  auy  jiart  of  the  cornea  that  is  invaded  by  the  purulent  process 
ift  sure  to  be,  under  the  most  favorable  circumstance's,  opaqrie  after  cica- 
trization.   Frequetitly,  ailer  the  disease  h  cnred,  posterior  synechia  will 
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retuam  ;  and  if  they  be  numerous,  tliey  destroy  the  s%ht  and  predisiKise  the 
eye  to  ghineoma.  The  latter  o(>iidttion  may  luwssitite  an  iridtfetouiy*  It 
19  Bat  rare  to  find,  later  on,  that  the  crystaJliije  lens  has  gnwn  opaque 
(cataract)*  The  greatest  danger  that  threatens  such  eye3  is  the  pi'csenoe  of 
corneal  staphylonia,  the  teiidency  of  whicU  !s  to  destroy  the  sight*  (See 
Corneal  Staphyloma.)  In  the  ease  of  perforation  a  staphyloma  is  greatly  to 
be  fearedj  on  account  of  the  softening  and  the  destruction  of  the  corneal 
tissue.  The  grciitcst  number  of  staphylomas  result  from  suppurative  kem- 
titis.  Sometimes  the  infection  invades  the  depths  of  the  eye  and  leads  ta 
pannphthalmitis* 

6.  Ttraimcni, — The  treatment  is  the  same  as  that  of  grave  roriical  tiloers. 
In  mild  cases  ordinary  measni'es  may  suflit^e  (see  Corneal  Ulccr»\  but  ex* 
tensive  Buppuratiou  calls  fur  the  employment  of  the  most  energetic  bacteri- 
cidal remedies  with  caiuteri^ation  by  heat  (see  voh  ili.  p.  823)*  Experience 
lias  prove*!  that  when  an  hy[xipyou  has  reaclie^l  the  iuferior  border  of  tlie 
pnpilj  resorption  of  the  pus  is  no  longer  ixBsible.  It  must  then  l*e  evacu- 
ated by  paracentesis*  This  can  sometimes  l)est  be  accom|)lisihed  i)y  the  use 
of  forceps  or  by  iiyet^tion  of  the  physiological  solutina  of  salt*  If  possible, 
the  puncture  sliould  be  made  below  the  level  of  the  pus  into  a  p<ution  of 
the  cornea  which  is  still  healthy.  In  lai^e  ulcers  which  are  threatening  to 
perforate  and  in  grave  ulcuj?  serjwns  the  original  incision  n^eonimendoil  by 
Saemiseh  (see  vol*  iii«  p,  827)  may  be  made>  This  method  has  been  lesa 
often  resorted  to  since  the  intrijduetiuu  of  antiseptic  measures,  and,  above 
all,  of  cauterization  by  heat.  The  anterior  chamber  is  opened  with  a  von 
Gmefe  knife  through  a  portion  of  the  unaffected  cornea  near  the  ulcer,  and 
a  oonnterpuncturc  is  made  in  the  healthy  cornea  ou  the  opposite  side  of 
the  ulcer*  The  two  openings  ai^  then  connected  by  an  incision  extending 
through  tlie  greater  diameter  of  the  cornea*  The  pi^ssure  ou  the  pcisterior 
side  of  the  oom^  is  diminished^  and  the  outflowing  aqueous  humor  carries 
away  the  pus.  The  boiilers  have  a  tendency  to  become  agglntinatwl^  and 
should  \>Q  daily  reopened.  If  the  case  progresses  favorablvj  the  result  will 
be  a  cicatrix  with  a  large  anterior  synechia. 

In  a  large  hypopyon  the  employment  of  atropine  is  without  Ixinefieial 
effects.  Its  use  augments  the  danger  of  perforation,  and  the  |iaralysi3  of 
the  iris  and  the  syneehije  prevent  the  pupil  from  dilating. 

Lavage  of  the  anterior  chamber  with  antiseptics  has  not  given  good 
results.  Corrosive  subtimate  solutions,  iwrticularly,  are  exceedingly  irri- 
tating, and  all  of  the  other  salts  of  mercury  per  se  give  rise  to  a  persistent 
opacity  of  the  entire  cornea. 

During  tlie  last  few  years^  subconjunctival  injections  of  the  bichloride 
of  mercury  havebeeu  tried  (Darier,  Abadie,  dc  Wcx^ker,  and  i>thers).  After 
cocainizatton^  several  drofts  or  even  larger  amounts  (de  Wecker)  of  the 
corrosive  sublimate  solution  of  the  strength  of  1  to  2000  or  1  to  IfXK)  are 
injected  beneath  the  conjunctiva.  For  the  same  purjjose  Chibret  recom- 
mends the  cvanide  of  mercurv,  as  less  irritatincj  than  the  corrosive  subli- 
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mate.  He  uses  half  a  syringeful  of  an  aqiiet>us  solution  of  the  cyanide  of 
nieit;ury  in  the  strength  of  I  to  200,  or  even  1  to  100,  Thoiigli  this  treat- 
meat  appears  to  be  tunntled  on  rational  principleSj  esj)ecially  as  Pfliiger 
has  shown  tiiat  substances  thus  injected  beneath  tlje  conjnnctiva  really 
reach  the  curnt^,  it  does  not  seem  M  have  given  lx!tter  results  timn  wlien 
the  antiseptics  are  applied  by  other  methods.  JndaNl,  Baf'hletir,  fmm  his 
experiments  on  rabbits,  disputes  their  efficiirj.  In  atKUtion,  the  injections 
are  attended  with  considerable  j^in,  as  tlie  c*.>caine  is  not  mpable  of  remler- 
ing  an  inflamed  eye  msensihle.  One  ean  tints  understand  how  the  first 
enthusiasm  for  this  mo<le  of  tn  atment  has  disappcaretl,  aud  how  the  ten- 
dency at  the  present  time  is  to  abandon  its  employment 

Injection  (lieneath  the  conjuui  tiva)  or  iostillatioii  of  anti-staphylocfHXJUs 
or  anti-streptoooocns  serum  has  not  yet  been  of  real  benefit, 

priori,  the  use  of  wet  corrosive  sublimate  compresses  would  appear 
to  be  of  use  in  bringing  the  coruen  in  continuous  contact  with  this  anti- 
leptte.  Though  often  employetl,  tliey  dp  not  seem  to  produce  raarkc<lly 
fevorable  resulted  This  is  due,  in  tlie  writer's  opinion,  to  the  secretion  fmm 
ihe  oonjunctival  aac  not  beiog  absorbed  by  the  material  employed  for  the 
eompres®  when  it  is  in  a  mo:?5t  state. 

The  rule  is  to  use  dry  eorapres^ses,  which  are  to  l>e  renewed  two  or  three 
times  each  day^  at  which  time  the  eye  is  to  be  thoroughly  cleansed  with  tlie 
solution  of  corrosive  siddimate  or  of  cyanide  of  mercury.  When  iodoform 
has  been  sprinkled  on  the  compre^j  lavage  with  the  bichloride  of  mercury 
solution  must  not  be  practised  ;  the  solution  of  tlie  cyanide  of  mercury  or 
of  boraeic  acid  can,  however,  be  employed  along  with  the  iodoform. 

Atropine  is  often  used,  care  being  taken  to  watch  carefully  its  actioii 
upon  the  pupil :  if  it  dihites,  iu  effect  is  relatively  beneficiaL  If  it  do^ 
not  do  so,  as  in  the  ease  of  a  large  hy|>opyon,  the  action  of  tlie  mydriatic  is 
injurious.  (See  Trealmeni  of  Chrneal  Uim-fi,)  In  these  cases  the  use  of 
miotics  is  often  painful  and  unattended  with  good  results. 

Warm  compn^sses,  applied  for  an  hour  at  a  time  once  or  twice  a  day^ 
often  do  good,  as  they  favor  the  interstitial  nutrition  of  the  tn^niea. 

In  every  case  care  must  be  taken  to  insure  cleanliness  of  the  eye  by 
daily  repeated  lotions  of  the  conjunctival  pocket  with  mild  antiseptic  solu- 
tions of  sublimate,  boric  acid,  etc. — In  cases  of  great  conjunctival  secretion 
the  application  of  iodoform  may  be  uscfuh 

(c)  Keraititts  with  or  from  Laerophthalmos ;  Neuroparalytic  Kera- 
titiB. — ^The  forms  of  keratitis  designati.il  by  these  names  liave  tlie  eharac* 
leri^ic  IE  common  of  being  primarily  dependent  upon  injuries  of  the  cornea 
due  to  the  defective  action  of  the  lids.  Secondary  invasion  by  pathogenic 
organisms  naturally  cause  tliesc  lesions  to  assume  a  more  serious  tyi)e.  They 
are  in  the  main  treated  of  in  the  preccdiug  i>ages  ;  some  in  etmnection  with 
corneal  ulcers,  the  others  with  suppurative  keratitis.  NeURiparalytic  kera- 
titis is  usually  descril*ed  separately,  |>artly  because  of  its  cliuit^l  leat^ires 
and  partly  because  of  its  sujiposed  etiulugy  and  [mtliogeuesis.  Keratitis 
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With  lagijplitlia linos  is  considenxl  Imv  Iwcaiise  it  is  raaiiily  due  to  the  same 
cause  as  iieunj|Kjnilytio  kerat.it is,  ami  in  time  betximes  converted  into  tliia 
type  of  keratitis. 

Keralitm  with  La{^Qphih<ilmo8t — The  causes  are  tlie  same  as  those  enu- 
raemted  in  the  pri^jcding  pages  ;  every Uiing  winch  oiistrueU  or  prevents  the 
tiormal  ocelusiuii  t*f  the  liilsj  ectropion^  instjlBcieoey  or  shortening  of  the 
lids,  either  congenital  or  aoqiiimij  from  eicatrioes,  exophthalmos,  n;trgbulbar 
tumors^  Graves's  disease^  etc. 

Paralysis  of  the  facial  nerve  acts  in  the  same  way.  When  thus  ex- 
posed, the  normal  ci^irnea,  esjieeially  it«  louver  segment,  dosttxnteB  and  ex- 
foliates, and  the  conjunctiva  I  becomes  irritated.  During  ^ileep,  the  reflex- 
^innking  lieing  suppressed,  the  eye  remains  more  or  less  open.  I>iiring 
the  day  the  affected  eye  Ijides  itself  under  the  upper  lid,  which  does  not 
wliolly  perform  its  normal  function  of  removing  the  foreign  particles  tliat 
eolIt*et  upun  the  cornea*  Traumatic  ulcers  that  may  liecome  infected, 
and  which  are  situated  most  frequently  in  the  inferior  half  of  the  cornea^ 
may  result* 

Keratitis  associated  with  a  typhoid  state  has  an  analogous  origin,  though 
it  more  nearly  approaches  the  neuroparalytic  form* 

Treatmait. — Ttie  main  points  to  Ix^  attended  to  are:  (a)  the  protection 
of  the  eye  with  a  bandage,  whM}  may  have  to  be  worn  even  at  night ;  and 
(A)  the  use  of  antiseptics.  Cicatrices  in  the  region  of  the  eye  sometimes 
call  for  operative  measures* 

Neuroparafi/tio  Kemtilk. — Trigeminal  disturbance,  wliich  is  always 
more  or  less  anaesthetic  iu  type,  may  be  accomjianied  by  lier|)es  zoster  of 
the  cornea.  Though  this  condition  has  pmlmbly  a  ei>ecial  pathogenesis, — 
a  neuritis  extending  to  the  cornea, — it  will  Ix' ermsidered  in  this  connection, 
owing  to  its  elase  relation  with  tlie  matter  now  under  discussion* 

True  neuroparalytic  keratitis  is  observed  in  complete  imralysis  of  the 
tri^minus  or  ii*  one  of  its  ocular  branches,  and  es[>eeially  the  na^l  branch. 
Under  these  conditions  the  reflex  action  of  winking  and  of  lacrymution 
does  not  take  place.  The  eye  ortlinarily  remains  open^  its  surface  becoming 
dry  in  the  same  manner  as  if  it  liad  been  cm^iiinimh  The  evetmll — esj>e- 
cially  the  cornea — is  no  longer  protected  by  that  guardian  of  the  eye,  the 
trigeminus^  and  is  exposed  to  contusions,  foreign  bftdies^  and  diisiocation 
by  evaporation  of  what  little  moisture  there  may  be  there,  the  secretion 
of  tears  having  been  already  suppressed.  Thus  the  eonjanetiva  becomes 
irritated,  and  the  cornea  exfoliates  more  and  more*  Sooner  ut  later  the 
wound  becomes  infeetecl  and  the  iufiltratittn  extends  in  depth*  Usually 
the  centre  of  the  cornea  is  esjiecially  involved,  the  extreme  periphery'  of 
the  cornea  remaining  relatively  undisturbed.  Suppuration  now  takes  place 
and  an  hypopyon  is  produced.  The  picture  of  a  typical  case  is  cora]tleted 
with  i>erforation,  loss  of  tissue,  sta|*hyloma,  and  plithisis  bnlbi*  In  favor- 
able cases  cure  is  effected  with  a  large  central  leucomaj  which  later  on  may 
|)ermit  of  the  performance  of  an  iridectomy* 
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The  theury  of  neuroparalytic  keratitis  dates  from  Magendie,  who  saw 
siippurative  keratitis  eupervi^ne  in  rabl^ita  in  which  lie  had  divided  the  tri- 
geminal nerve  withiii  the  cranium.  Jt  is  supposed  tliat  there  an?  in  the 
trigeminus  trophic  iierve-fibres  whidi  preside  direi!t!y  over  the  nutrition  of 
tiie  elements  of  the  cornea,  very  much  as  the  int>tor  nerves  act  on  the  mus- 
cles and  the  secretory  nerves  on  t!ie  gland-t*ells.  In  pathohjgy  trophic 
nerves  are  slill  i^|wken  tif  in  the  sense  indieated,  but  their  existenee  has  not 
yet  bt?en  ek*arly  demon ?^tratAil.  As  regaitls  tlie  experimental  evideuce, 
Snelleo  pofnts  out  that  the  insensibility  of  tlie  eye  means  ri  great  deal  in 
regard  to  the  produetion  of  this  variety  of  keratitis;  an  animal  hits  and 
injures  its  eye  because  it  no  longer  feels  the  hart,  Fener  also  calls  attention 
to  the  desiccation  of  the  eornt^  which  results  from  tlie  absence  of  wiukiug 
after  tJie  eye  has  become  insensible,  Eberth,  fuiihermore^  invokes  the  lia- 
bility to  microbic  infection  of  an  eye  thu8  exposeih 

Thetv  U  tio  nece«a!ty  of  having  TOcourM  to  lb©  trophic  hypoth^iB  m  eipkming  the 
etiol<j*gy  of  neumpa  re  lytic  kertititb.    The  cxjiknatinn  of  SneUt;n,  that  tlio  iijsen&ibiUty 
of  the  eye  enabtt^  the  usual  c^u3ej\  to  act  without  oliaUtlG,  appoara  to  be  the  true  one, 
Ibou^ih      did  not  at  the  time  of  advancinfif  tbiB  theory  know  of  the  important  part  taken 
hf  bucteria  in  the  production  of  this  condition.    It  ift  certain  thnt  the  »uppUFatbn^  often 
idTKiii^  a$  heiog  eha^ctcrtstic  and  d^frnonstnitive  of  the  neuroparalytic  nature  of  Ihis 
liis™*,  cannot  result  alone  frrjm  phralysi^  of  trophic  nerve-fibrct.    The  scat  of  the  disease 
being  in  ihe  centre  of  the  C(»rnea  and  not  within  the  inferiur  half,  as  in  some  east's  of 
liigo|.hthalmic  kt-^ratitis.  dt*3  not  suffice  for  the  nirtking  of  an  essentially  fieparate  morbid 
ft*rm  (neuropanilytie)  of  it.    ItU  true  that  the  entire  eje  is  insensible  and  that  the  pnl- 
pplral  opening  i*  Irtrgi^ly  increased,  thus  cxp(k^ing  tho  oniea  to  injurious  iiifluencf*^.  It 
is  more  natural  that  the  centre  of  the  cornea  shtiuld  be  affected ^  as  tliis  portion  of  the 
eje  19  the  most  remote  from  the  blood-supplj.  In  non-ana!ethctic  kenilitia  with  lagophthal* 
Dios^  the  upper  lid  sfmBmllv  covers' the  cornea  more  or  les^.    The  patient     thus  enabled 
lo  turn  tiie  eyeball  upward  and  remove  bv  this  action  any  foreign  pnrtlcles  which  may  be 
ptesent  upon  the  cornea.   Reflex  laerymation  h  not  guppressed.   Even  now  many  authors* 
ft^tmpt  to  demonstrate  the  neuroparalytic  nature  of  this  diactse  by  buying  Iheir  assertion 
upon  the  fact  that  suppuration  may  sometitnc^  begin  in  the  depth  of  the  eye,  in  the  iriB, 
while  at  that  tim*-  the  cornea  may  still  be  intact.  This  very  potnt,  h<>wever^  argues  against 
Ibeir  intirpretntjon  of  it.    Moreover,  it  ii  more  than  probable  that  the  intes^rity  f>f  the  Cor- 
nea is  more  appurent  thiin  nmh    The  neur<ipanilytlc  hypf^thcsia  U  accepted  by  mmi  of  the 
prcaient  writi:?Ts.   They  hi\Mi  their  opinion  upon  a  single  experiment  of  Merkel,  in  whieh  a 
keratitis  in  a  rabbit  was  produc-ed  by  the  ajcetiding  fihrea  of  the  trii^emifuia  alone  bein* 
injured.    The  c^irnca  remained  sensible,  and  it  i^,  therefore,  asserted  tbnt  the  ascending 
Ibf«i  of  the  trigeminus  are  trophic  in  character.— Thu  writer  admits  that  vaisomotor  di.^ 
inrlMJicef  resulting  (Vom  paralyela  of  the  trigeniiruia  mfcrht  favor  the  ouibreak  of  keratitis 
(Cluude  Beranrd^t  but  d<se&  not  believe  tbtt  they  nhme  ar*^  capable  of  producing  it  An 
iJteration  <*f  the  Onsaerian  e;ftnEjlion  is  particularly  apt  to  be  the  cnu^e  of  the  poralysiH  of 
the  tripremmus;  the  le§iou  giving  rise  to  this  roiidition  maybe  still  more  |)eriphemb  as, 
fw  esainpK  a  neuritis  or  an  opomtive  wf»und  of  the  filaments  of  the  ophthalmic  branch 
tf  Will  it.    At  other  time»  the  cause  f<>r  the  paralysii  seems  to  be  more  ccntml  than  the 
GasaeHan  ^nt^tion  and  to  have  its  location  in  the  medulla  oblongata  itaelf.— Gmvtf  keratitlji 
m  typhoidal  diseam  and  keratoma! acia  in  children  are  more  or  le^5s  comparable  to  neuro- 
ralytic  keratitii.    The  eyr^*  in  typhi  rid  ctti*Rs  are  seen  t^j  be  widely  opened^  dry^  and  not 
^  ^liecU-d  by  winking.    This  U  certainly  the  result  of  a  n-^arly  c<inip]ete  InsenMbility  of  the 
eye.    The  gftme  explanation  holdi  good,  ft^om  one  cause  or  another,  in  the  keratitis  that 
occurs  in  c^icliectic  children* 
Vot.  iy.-l5 
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Treatment. — ^Iti  considering  the  treatment  for  this  eoaditioti,  it  is  im|ior- 
tai3t  not  to  he  carried  too  fur  by  the  Beiiraparalytic  tlieorj,  Diligeat  and 
careful  therapy  may  oflen  save  a  little  vision  in  an  eye  which  would  others 
wise  be  hopek^sly  lost.  Ijocal  measures,  based  on  the  traumatic  theory  of 
the  disease,  are  urgently  needed  and  efficadous.  These  consist  in  the  use 
of  antiseptics  and  tlje  application  of  a  bandage.  The  bandage  protects  tli« 
cornea  from  most  traumatisms,  from  desiccation,  aii<l  from  infection  by 
|)athogenic  bacteria.  In  some  cases  the  Uindage  may  be  replaced  by  simply 
fastening  the  eyelids  together  by  means  of  surgaou^s  plaster.  The  dressings 
are  to  be  renewed  many  times  during  the  course  of  the  day,  and  the  ey 
is  to  be  cleansed  in  a  thorough  manner  by  the  use  of  an  antiseptic  solution. 
Iodoform  is  sometimes  of  value  when  the  ct^njiuietival  secretion  is  luarkt^K 
The  tr^tment  should  he  continued  for  a  long  while, — until  the  senaibility 
has  partly  returned*    Even  then  relapses  are  to  be  fearctl, 

If  it  is  possible  so  to  do,  the  trigeminal  paralysis  should  be  treated. 
For  this  purpose  the  iodide  of  potassium  is  often  indicated.  One  should 
not  place  Um  much  confidence  in  the  application  of  electricity  to  the  corn 
or  in  the  use  of  hypodermatic  injection  of  strychnine. 

Kemtonialficia  (mmpk) ;  Xevophthalmic  Keraiomalacia, — Xen^sis  of  the 
conjunctiva  (see  article  on  Diseases  of  the  Chnjundwrr)  may  extend  to  the 
cornea,  which  exfoliates  and  bee^umes  overspread  with  a  similar  grayish, 
silky,  and  fatty  covering-  Wide-spread  necrosis  of  the  cornea  is  very  apt 
to  occur.  There  is  no  true  suppuration,  no  hypopyon,  and  no  pain.  The 
symptoms  are  due  mainly  to  a  xerosis  of  the  oonjunctivaj  but  the  corneal 
aifetlion  considerably  aggravates  the  ocular  disorder,  and  inditntes  tliat  the 
general  condition  is  seriously  compromised.  Jt  is  a  disease  of  infancy,  and!* 
results  from  a  cachexia,  a  species  of  kcrato-conjunctivitis  with  ansestlietie 
lagophthalmos,  upon  whirh  bacteria  stamp  a  special  impress.  These  mi- 
crobes (Neisser,  Leber,  Weeks,  and  others),  however,  have  not  been  fully 
identified.  In  infants,  death,  after  a  brief  delay,  is  the  rule  (I^eljer) ;  older 
children  may  escape  a  lethal  result  (Qouvea,  Kolloek).  Upon  the  evidence 
of  an  autopsy  macle  by  Virchow  in  a  case  of  this  kind,  von  Graefe  at- 
tributed the  corneal  disease  to  infantile  encephalitis.  By  others,  however, 
who  have  made  autopsies  uix>n  itifants  bo  affected  (Parrot,  Jastruwits),  the 
condition  of  tiic  brain  has  been  found  to  be  normal. 

A  pernicious  variety  of  kcratomalacia,  but  one  whicli  is  not  accomjianied 
by  xerosis' of  the  conjunctiva,  is  the  so-called  ^'simple  keratomalacia.^^  It 
may  be  ol>servcd  in  those  ehildi*en  wliose  general  nutrition  is  markedly 
depressiJ  from  whatever  cause,  such  as  diarrhoea,  typhoid  states,  etc.  In- 
deed, in  some  instances  it  is  analogous  to  the  type  that  is  seen  in  the  grave 
conicjil  complications  of  typhoid  fever.  Here  the  inacnsil^ility  of  the  eye 
and  the  denntrition  of  the  cornea  afford  a  more  favorable  opportunity  for 
mierohic  infection- 

TrmfmmL — This  should  aim  at  building  up  the  strength  of  the  jmtient 
through  alimentation.     Locally,  antiseptics  must  be  used  and  the  eyes 
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Id  bo  protoetod  by  a  bandage.    The  nutrition  of  the  comca  may  be 
'tnuktol  by  tlie  employment  of  hot  compresses. 

B, — DEEP,  NOK'SUPPUHATrVE  KERATITIS* 

The  grealer  number  of  these  affections  are  due  to  general  constitutional 
dieordei^,  and  if  they  show  the  presence  of  micrc^bes  the  infection  is  said 
to  be  endogenous,  (See  General  Palholof/y,)  As  a  general  rule,  the  kera^ 
titis  begins  in  the  tissue  proper  of  the  cornea.  Such  cases  are,  therefore, 
analogous  to  diseases  of  the  fibrous  tissuts  in  other  parts  of  the  botly  ;  aud, 
like  them,  are  of  long  duration  and  very  often  demand  general  titiatment. 
They  sliow  no  tendency  to  produce  suppuration  or  lead  the  formation  of 
<H>meal  ulcers, 

(a)  Parenchymatous  Keratitis,^ — ^This  condition  is  also  known  as 
inkrdidni  kerafkU  aud  df£p  difitse  keratUk,  It  is  a  rather  frequent  dis- 
ease, having  as  its  prototype  deep  non-suppurative  keratitis. 

S^nptotm* — A  grayish  disajloration  appears  in  the  periphery  or  in 
some  other  part  of  the  cornea.  This  change  of  color  soon  spreads  over 
the  entire  corneal  membrane,  wliich  is  infiltrated  and  its  surface  dulle*! 
throughout.  At  first  the  infiltration  is  translucent,  like  that  seen  in  ceilenm 
of  the  oorn^  ;  it  then  thickens  and  l>G<ximc8of  a  grayish  tint,  which  deepens 
until  the  iris  is  almost  or  quite  obscured  from  view.  Vision  is  greatly 
diminished,  and  may  be  reduced  to  mere  perception  of  light.  Tliere  is 
typiaal  ciliary  injection*  UBually  without  congestion  of  the  eonjunctiva, 
Lam^mation^  slight  photophobia,  and  ciliary  j^ain  are  alsti  present,  for  the 
disorder  is  always  accompanied  by  iritis,  or  at  least  by  extreme  congestion 
of  the  iris.  The  anterior  cli amber  is  usually  deepened,  and  the  tension  of 
th#  eye  is  frequently  reduml    In  subsequent  stages  glaucoma  may  ooour* 

The  disease  ortlinarily  attacks  both  eyes,  either  simultaneously  or  con- 
se*^utively-  When  a  single  eye  is  attacked  the  patient  should  be  apprised 
of  the  danger  to  the  other.  After  two  or  three  weeks,  sometimes  after 
mv^m]  months'  time,  the  malady  begins  to  disappear,  Btarting  with  the 
periphery  after  tiny  vessels  have  develojKd  in  tlie  depth  of  the  membrane. 
The  clearing  process  may  ocxinpy  many  months  or  even  a  whole  year,  Ex- 
tmination  with  a  strong  magnifying  lens  under  fot^il  illumination  will 
always  show  the  ]>ersistence  of  a  certain  diffuse  ojwjueness  that  is  situ- 
ated chiefly  in  the  centre  of  the  cornea.  Vision,  though  it  becomes  greatly 
improved,  remains  somewhat  impaired,  as  indelible  spots  of  very  dense 
tissue  :  true  corneal  scleroses  too  often  remain  l>ehind*  Such  is  the  classical 
Sifni  of  parenchymatous  keratitis.  Atypicril  varieties  result  (a)  from  vari- 
ations in  the  thickenitig  process  or  from  a  more  copious  infiltration  in  some 
places  tlian  in  others ;  (b)  from  a  more  extreme  vascularization  (vascular 
fbmi),  and  (e)  from  a  predominance  of  the  symptoms  of  irido-chorioiditis, 

Unequally  Infiltraied  Fornm. — In  the  typical  variety  the  infiltmtioni 
wbicli  to  the  nakal  eye  may  appear  to  be  diffuse,  is  with  the  aid  of  a  strong 
convex  lens  seen  to  be  intersi>crsed  with  a  multitude  of  more  densely  affected 
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pointe.  Tim  umvenmss  may  hQ  pronounced ;  the  cornea  may  show  large, 
irregular  maculieof  rather  intense  whiteness  instead  of  the  diffuse  grayish 
tiDt  which  is  seen  in  the  more  common  variety.  Some  portions  of  the 
cornea  may  even  remain  comparatively  ti-ansparent,  and  tlie  infiltration, 
though  it  is  always  deep»  may  be  only  partial.  Nnmcrons  email,  deep  in- 
filtrations situated  in  front  of  the  membrane  of  Deacemetj  and  in  the  centre 
of  a  rather  transjmrent  cornea j  liave  been  described  under  the  name  of* 
deep,  punctate  syphilitic  kemtitis  {Mauthner  and  others).  (See  also  Differ* 
mi  Fonm  of  Beep  KtralUis,)  In  rare  (mses,  tlie  more  intensely  infiltrated 
six)ta  in  the  eentre  of  the  cornea  may  become  ulcerated  (Hutchinson, 
Titiacher  Collins),  Intense  infiltrations  leave  behind  very  dense  and  per- 
manent maculoe,  known  as  sclerosis  a.jrntse,  ' 

Vascular  Forrm. — In  these  types  the  new  vesselaj  which  are  developed 
in  the  cornea  more  or  less  in  each  cnsiet  arise  from  the  deep  ]x?ricorneal 
branches;  they  are  so  small  that  they  are  often  visible  only  through  a 
magnifying  glass*  In  the  regressive  stage  they  remain  for  a  long  period 
of  time  permeable^  though  empty*  Any  irritation  of  the  eye,  however^ — 
such  as  a  clinical  examination, — causes  the  blood  to  reappcur  in  tliem 
(Hirschlierg).  Their  walls  remain  as  a  [*ermanent  impediment  to  vision 
Sometimes  va-^ularization  exists  from  the  beginning,  the  cornea  appear- 
ing uniformly  red.  These  forma  are  very  tenacious  and  leave  dense  oi>aci- 
ties.  In  the  anterior  planes  of  the  cornea  vessels  may  be  given  off  by 
the  sujicrfielal  ciliary  branchy  and  elevate  a  large  portion  of  the  cornea' 
epithelium  in  the  shape  of  an  ejiaulet.  Some  authors  would  regard  tliis  at 
a  scrofulous  variety  of  deep  keratitis, 

Irido-Chorioidal  Fot^m, — It  has  already  l>een  stated  that  there  is 
always  iritis,  or  at  least  an  intense  congestion  of  the  iris,  In  most,  if  not 
iu  all>  cases  posterior  synecliise,  which  may  become  t.*omplete  and  expose 
the  eye  to  (secondary)  glaucoma,  are  produced.  In  almost  every  instance 
there  seem  to  Ije  deposits  on  the  posterior  surface  of  the  cornea,  Verj' 
often,  esixscially  when  the  affection  is  one  of  long  standing,  evident  phe- 
nomena of  cyclitis  and  ehorioiflitis  are  observed.  Chief  among  these  may 
be  mentioned  the  slaty  shade  of  the  sclerotic  around  the  corneaj  which  is 
BO  characteristic  of  ehrouic  cyelitis.  This  is  due  to  impregnation  of  the 
sclerotic  by  the  pigment  of  the  ciliary  liody.  Sometimt^  the  sclerotic  is 
infiltrated  quite  as  much  as  it  is  in  sclcritis.  Subsequently  ciliary  or  inter- 
calary stapbylomata  may  supervene  when,  in  conscfpiencc  of  posterior  syne- 
chije,  the  eye  has  become  glaucomatous.  The  corneal  inflammation  may  be 
so  hidden  tliat  the  condition  is  spoken  of  as  one  of  irido-t*horioiditis. 

During  the  course  of  the  disease,  the  ophthalmoscope  reveals  chorioidal 
affections,  especially  about  the  ora  serrata.  Hirschl>erg  holds  that  this 
occurs  in  most  instances  of  parenchymatous  keratitis,  while  von  Hip|iel  is 
more  sjiccific  in  stating  that  it  is  found  in  sixty  j^er  cent,  of  all  cases. 
Finally,  antojisy  has  always  showu  the  presence  of  iritis,  cyelitis,  and 
chorioiditis  or  retiuo*chorioiditis. 
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Wbile  the  fact  should  he  taken  into  account  that,  In  all  cases  of  this 
kind  tliat  are  submitted  to  autopsy,  the  disease  has  been  very  9<>noiis  and 
has  destroyed  the  sight^  it  remains  none  the  less  true  that,  acmi-ding  to  all 
Bpp€Aranoes,  parenchymatous  keratitis  h  always  accompanied  by  a  greater 
or  less  Inflammation  of  the  whole  uveal  tract,  espetiially  in  its  anterior  seg- 
ment This  affection  of  the  uveal  tract  is  by  many  consideretl  to  be  the 
princijml  teature,  die  keratitis  being,  in  their  opinion,  only  a  complication 
of  I  he  disease. 

Michel,  in  this  connection,  distinguishes  two  forms:  in  the  one,  the  dis- 
ease commences  with  the  corneal  affection  ;  in  the  other,  the  corneal  affcctiuu 
m  absolutely  secondary  and  consequent  upon  tliat  of  the  uveal  tract 

Those  forms  in  which  irido-ehoriorJal  phenomena  are  predominant  are 
often  distinguished  by  ciliary 
l^ins,   wljich   become  most 
severe  at   night   when  the 
pit  lent  IS  in  \mh 

In  the  few  case^  in  which  the 
diseased  area  has  been  exam- 
bed  anatomically  (Fuchs, 
BfUjJey,  von  Hipiiel)  vessels 
have  been  found  traversing  a 
deep  cellular  iufiltmtion  on 
the  cornea  (Fig.  14),  which 
increased  in  density  as  far  as 
the  membrane  of  Desecraet 
There  was  also  an  cedematons 
swelling  of  the  cornea,  which 
was  more  prunoimccil  in  some 
plaaed  tlian  in  otliers.  The 
diffuse  initial  trouble  seemed 
to  be  due,  iu  part  at  least,  to 
this  fBdema.  The  cellubr  in- 
fill rations  extended  to  the 
irido  corneal  angle  (the  pecti- 
nate ligament),  the  iris,  antl 
the  ciliary  body.  Embryonal 
cells  also  covered  the  posterior 
tarfaee  of  the  membrane  of 
Descemet     In   some  eases 

whf  re  the  disease  st*eraal  to  be  of  a  scrofulotis  nature,  there  have  been 
found  areas  of  in^ltration  resembling  tubcnrles  (Fnchs),  even  with  giaut- 
eplls  in  them  (von  Hipjiel  and  Zimmerman),  in  the  cornea,  iris,  ciliary 
U»dy,  and  chorioid.  The  last-named  author  claims  also  to  have  detected 
Kucb'd  bacillus  of  tuberculosis  iu  the  affected  portions. 


panenchynafltooii  kerati£!i  (FupIw),  E.  cnmetd  epHhe- 
Uum:  DTi  Itowm&ii'a  membrane:  ^  iLiflue  pruper  of  Uia 
cornea,  showing  &  tt^Uuliir  ttiflltrutlon  whk-h  oommciicva 
in  the  mifldle  Inyera  and  inercanei  pruf^reiuively  m  far  m 
the  membrane  i>f  Beseernet  {D},  where  It  most  flense 
(0  ;  ff,  deep  vcfisele  in  the  cornea  t  th«  membrane  of  Dei- 
c<»met  Ik  uncJulatcd,  owing  to  the  oneqwal  fiwdUng  of  th« 
corneal  UHjiuo;  a  coUeellon  of  ruimd  cellaoa  the  posterior 
aide  of  the  membrane  of  DeaceiaeL 
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Etiology, — As  lias  been  already  stated  ^  parenchymatous  keratitis 
usually  a  coiistitutional  origin.    Moreover,  witfi  very  few  cxceptiotis,  it  ia 
an  ailmeDt  of  childhood  and  especially  of  adolescence. 

Since  Hutchiusoo's  classical  publication  on  congenital  st^pkUis  we  are 
aware  tliat  this  is  the  cause  in  most  cases*  Id  every  instance  in  which 
pareuchymatous  keratitis  is  observed  the  parents*  history  should  be  care- 
fully inquired  into,  and  search  be  made  for  the  coDcomitant  symptoms  of 
hereditary  syphilis,  such  as  remainders  of  old  fissures,  cieatriccs  at  the  labial 
angles  or  in  the  mouth  aud  tbroat,  swelling  of  the  lymphatic  glands,  de- 
formities of  the  long  bones  (as  at  the  crest  of  the  tibia),  fiatteniug  and 
enlargejiient  of  the  root  of  the  uose^  atrophy  of  the  upper  jaw,  strongly 
projecting  frontal  protuberances,  etc.  Huiehinson  has  called  attention  to 
two  symptoms  of  hereditary  syphilis  which  frequently  ac^company  paren 
chymatous  keratitis, — namely,  a  m*tain  degi'ce  of  dwifucss  (caused  by  otitis 
media)  and  a  [leculiar  conformation  of  tlie  tctlb,  *^  Hutchinson's  teeth.*' 
(Fig.  15.)    Soou  after  their  eruption  the  upper  incisors  of  the  second 
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dentition  become  narrow  at  their  free  margins.  The  sloping  shai>e  becomes 
more  and  more  pronounced  until  the  tti'tli  are  converted  into  shapek^?i 
stumps.  Sometimes  these  teeth  and  even  the  entire  superior  maxillary 
bone  are  rudimentary  ft'om  their  origin.  The  teeth  of  Hutchinson  should 
not  be  confounded  with  those  which  have  a  transversely  striatefl  surface 
(rhachitic  teeth )<  As  Hutchinson's  teeth  exist  in  nearly  one-half  of  the 
cases  of  parenchymatous  keratitis,  their  presence  is  regarded  as  pathog- 
nomonic of  congenital  syphilis. 

The  coed&tencHj  of  these  teeth  wHh  the  deffctive  nudltion  ami  the  mterstilial  kemtitis 
comiitutea  the  BjinptomiitiG  "triiid^'  of  Hutchinson  ^  which  is  i4bs(0utfly  charncUwtic  of 
ooogenilal  syphilis.  Nevertheless,  the  te?th  iiiaj  not  assume  ihk  rt>rm  in  hereditary 
ayphilitic  kemtHia  nnd  thuy  may  b43  only  isitghtly  roughened.  In  sueh  cases  it  h  well  to 
give,  if  pi&sible,  atlentiun  to  the  ophthalmoscopic  gigna  recently  enumerated  by  Antonelli 
a^  h-ing  present  in  c^>n£*enital  eyphilis,— namely,  a  cortain  degree  of  pall-ir,  acWrrJsis  of  the 
pupUU,  a  massing  of  pigment  on  the  papillary  border,  a  certain  narrowing  of  the  retinal 
arteries,  and  a  grttnuiar  state  of  the  retinal  pigment.  The^  are  not  eicclus^ively  chara*- 
terifitJc  of  rnngenitftl  syphUis,  but  thoir  existence  may  confirm  or  establish  the  diagnoiis. 

Hutehinson  believei!  congenital  ayphilU  to  be  the  sole  cause  of  parenchynmtous  kora* 
litis.  It  is  t*>-dfty  admitted  that  other  conditions  njay  produce  it,  but  that  the  hereditjiry 
iypbiiitic  form  constitutes,  at  leaU,  one-half  and  pcrha^^s  three- quarters  of  all  the  cases ; 
Saemisrh  gives  sixty-two  ppr  cent,  Michel  fifty-five  ptr  cent.,  Mauthner  eiy:bty  per  cent, 
Horner  MXty-four  per  cent.,  Silex  eight^'-threc  per  cent.,  and  Pan  as  forty  per  cent. 

According  t^>  Parinaud,  hercdiUry  fivphstiiic  keratitis  betokens  that,  at  the  moment 
of  concepliotit  the  syphilitic  vims  in  the  parents  has  become  somewhat  attenuated.  While 
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tlie  preceding  pregnane!^  maj  htty^  all  ended  In  abortion,  tbU  one  lermlnfttea  in  the 
birth  of  a  vmble  Uliimt. 

Acquired  syphilid  but  rarely  gives  rise  to  ])areDchymatous  keratitis. 
The  cases  dted  as  siicfa  are  nut  all  authentic ;  many  are  examples  of  iritis 
;  or  irido- chorioiditis,  which  have  pixjdiict.^  secondarily  a  dwp  lesion  of  the 
com^    It  is  a  curious  favi  tijat  syphilis  in  the  adult  very  mrely  attacks 
the  corneal  tissue,  tliough  it  so  frequently  affeots  the  iris  and  even  the 
,  whole  nveal  tract. 

Scrofula  is  c€^rtainly  a  cause  of  typical  parenehymatous  keratitis ;  Mac- 
kenj^ie  even  attributed  to  it  all  tlie  <-asea  of  this  disease*  One  must  admit 
that  in  some  cases  ttihcrculuus  de^wsits  have  bten  found  in  the  oom^. 
>  Dsually  the  irisi,  the  ciliary  bwly,  and  ihe  perict>riieal  zone  of  the  sclerotic 
[wm  Jbo  infiltrated  by  the  tul>erculou9  process  at  the  same  time  as  the 
In  one  case,  described  by  Bungartz,  there  were  tulwtcles  in  the 
sclerotic  around  the  cornea  and  in  the  uvea.  In  tlil.^  case  the  cornra  showed 
only  a  cellular  infiltration  ^vith  vascularization.  S<jme  clinical  observations 
of  paiCTchyraatous  keratitis  have  Ijccu  published  in  which  the  anterior  seg- 
ment of  the  eye  seeras  to  have  l>cen  the  smt  of  tubercles.  It  api>ears  also 
that  tuberculous  iritis  may  develop  without  the  appearance  of  tubercles ; 
hence  their  absence  does  not  prove  that  an  iritis  complttatiug  an  interstitial 
keratitis  is  not  of  a  tuberculous  nature.  Clinical  observations  also  show  that 
tiibenmlons  iritis  with  parenchymatous  keratitis  may  be  cured.  Finally, 
some  examples  of  parenchymatous  keratitis,  typical  at  least  in  the  begin- 
ning, are  occasioned  by  tubercles,  situated  either  in  the  cornea,  in  the 
sclerotic,  or  in  the  iris.  This  tuberculosis  seems  to  be  always  of  endog- 
enous origin.  It  wonldj  however,  )>e  going  too  far  to  regard  all  the  cases  of 
non -syphilitic  interstitial  keratitis  which  occur  in  tuberculous  persons  as 
being  due  to  a  development  of  tubercles  in  the  anterior  segment  of  the  eye. 

In  cbildmnt  amftll  cwrn*?al  phlyctenules,  thrtt  ore  very  tnins^iciitT  majp  give  place  to  a 
deep.  diifij«e,  tenftcious  kemtitis^  whi(!h  u  analogous  to  the  parentjhymatima  form.  Durhig 
ihe^  Ij^t  two  yenrs  the  writer  hai,  at  interval,  tmited  n  young  girl  who  has  mfTered  in 
bttth  ey««  from  large  and  tenadous  jnfiHratlons  of  the  corn^^al  Hmbus,  and  which  were 
ch  time  ccinfiplicutiid  bj  an  interstitial  keniUti:!.  A  portion  of  the  iiifiltnittid  area  of  the 
Umbus  iijtroducr4  inlo  the  eye  of  ii  nibbit  did  not  cauFe  tuberculosis.  Primary  and  ex*:*g- 
itm\iA  liil>ercolosid  of  ihe  cornea,  which  hflvo  been  studied  experimentally,  pjirticulaHy  by 
yMwtm^l  ttitd  PttnHs,  have  been  but  seldom  ob&ervM  in  mtm.  A  euppuraiing  ulcer  dc- 
^  vekiped  from  eight  to  fifteen  days  after  the  inoeuliitlon. 

Rheumatism,  gout,  influenza,  impaludisnij  uterine  affef.*tions,  and  con- 
tusions of  tiie  ct^mea  have  been  named  among  tlie  rare  causes  for  paren- 
chymatous keratitis^  These  cases  are,  however,  often  atypical,  generally 
ci insisting  only  in  deep  infiltrations  of  a  part  of  the  cwneaj  with  irilie 
a>mplictition8  or  merely  a  tendency  thereto.  Some  authors  sef?m  to  inehide 
all  these  formn  under  the  name  of  parenchymatous  keratitis,  but  the  writer 
thinks  incorrectly.  Still  othem  s]>eak  of  a  |>arcnchyniatous  keratitis"  in 
those  rase^  of  iritis  or  irido-cyclitis  tl-at  produce  secondary  altemtiuns  in 


the  endothelium  uf  tht?  corum,  with  a  certain  degree  of  oedema.  They  also 
even  call  it  by  this  name  when,  later  oUj  selcrosis  of  the  deep  (o:^t.eal 
kraeliie  has  developed.  Thus  a  physician  may  &eem  to  have  in  his  practit-e 
relatively  but  a  small  proportion  of  cases  of  purencliymatous  keratitis  due 
to  hereditary  syphilis* 

Atiimttla  njiiy  he  attacked  by  an  intor&Utkl  keTatUis  ssimilar  to  tbe  pafe^ichyniatttus 
form  wbich  k  oWrved  in  man.  In  the  febrile  dkeajie  tu  wbitib  timoy  joung:  do^  are 
fcubjoct  Jimy  be  observi-d  a  double  piirenehytimt*»ufl  keriilitk  t?ontitfqtient  iipt^n  ibe  general 
uiHUidy.  Hennik^i  hus  recently  de&tribed  ibis  disorder  oa  it  is  seen  in  bears.  The  particular 
pftthogenesis  uf  parCTicbynmkius  kemtJtti  is  not  by  any  means  Batisfactorily  known* 

According  to  Fun  us  and  Fournivr,  hereditary  svphilitic  kemtitifl  uhonXd  be  regttMed, 
mi  Afi  tt  local  Uiiti  on  uf  the  syphilitic  viraa  In  the  carnvai  but  afi  an  eipre««ioti  of  a  tmhecUo 
slate  UP  dyscnuiii*  of  the  general  aystem.  It  will  doubtless  be  admitted  that  the  utility  of 
the  iudidfi?,  ]ktid  even  of  the  mercurials,  in  a  diaeusse  doei  nut  pruve  that  it  h  of  a  syphilitic 
nature. 

As  the  malady  is  in  maoy  cafiea  the  eiprcsaion  of  a  general  condition^  it  i^  thought 
that  u  pathugenie  genti,^ — a  microbe  ur  other  noxinus  subfltanc^, — baa  be^n  transported  by 
the  bkKMl-curront,  and,  emerging  in  the  perieomeal  vcmOe^  penetrated  the  ccfrnea  tb rough 
the  path  of  the  interstitial  lacuna.  This  is  certainly  true  in  regard  to  cases  uf  keratitis  thai 
are  due  to  tul>erculugis,  Besidtss  a  tubercnloiiE!  of  the  uveitl  tract,  there  are  founds  at  least 
in  the  anturior  isegnicnt,  deposits  of  tubenjtc  in  the  sclerotic ,  around  the  cornea^  and  even 
in  the  cornea  itself. 

In  Bongurta'ts  eoBe  the  cornea  did  not  contain  tuberculoui  deposits.  The  sclerotio 
around  the  eorneii  as  well  uh  the  uvea  was  infiltrated  by  them,  but  the  cornea  it&olf  did  not 
show  thdr  presence.  Von  Uippel  and  Zimnierman  have  publitihod  example^i  in  which 
the  cornenl  pcriphorj  alone  contained  the  tuberculous  elements,  and  yet  the  corneik  wm 
affected  througbuut.  It  seems,  therefore,  that  tuberculosis  may  exert  a  nu^eious  influent*** 
on  the  tissue  adjacent  to  that  which  is  affected.  Special  attention  should  be  given  to  the 
toxine*  that  aro  produood  by  the  baciUm  of  tuberculosis,  which  may  be  produced  through 
tb(?  cornea,  even  when  only  the  sclerotic  is  infected  with  the  germ.  It  may  also  be  be- 
Itiived,  with  von  Hipped,  that  the  presence  of  tuberculous  tissue  in  the  periphery  of  the 
Ciirnea  so  alters  it*  vascular  supply  that  a  keratitis  occur*  through  the  fmlur^i  of  nutrition. 
The  resulting  lesion  may  be  more  or  1<sb  analogous  to  the  corneal  afieetiuns  that  are  ub» 
ser^'cd  particularly  in  scientist  a-^d  generally  In  those  affections  which  involve  the  sclorotk 
Immediately  around  the  cornea  ' 

In  this  connection  should  be  cited  the  diffuse  form  of  porn^il  affection,  with  i»dcma  and 
vasculariKaiion,  which  results  from  section  of  the  greater  part  of  the  p^is^terior  ciiiaiy  vessels 
(  Wftgennjann),  or  from  ligation  of  the  von©  vorticosaj  (Koster)*  Wagenmann  explains  thia 
form  of  keratitis  also  by  a  failure  of  the  nutrition  of  the  cornea.  Granting  that  iritis  and 
chorioiditifl  are  always  present  in  parenchynnitous  keratitis,  it  might  be  supix>s<?d  that  m 
this  diaca^e  the  com^jal  nffection,  in  an  analogous  mnnner,  wa,^  pr.iduc(.^d  in  comequcnce  of 
changes  in  the  uveal  tract.  The  estpcrimental  keratitis  of  Wagennmnn  does  not*  however, 
appear  prt>ve  very  much  in  this  regard.  To  prc»duee  it,  the  circulation  in  the  major  part 
of  the  uvml  trart  must  be  arrested  in  Fuch  a  degree  that  the  eye  becomes  phthisical t  and  it 
is  well  known  that  there  is  a  wrneal  disease  in  phthisis  of  the  eye,  no  matter  from  what 
csiuse  it  may  arise.  The  lesion  does  not  seem  to  result  primarily  from  the  failure  of  nutri- 
tion in  the  oornesa,  as  its  nourishing  vessels  are  not  concerned  in  this  experiment. 

As  a  general  rule,  atti^cka  of  irido-cyclitis  do  not  give  rise  to  deep  keratitis ;  they  do- 
so,  however,  {a)  when  they  pr(>duce  notable  deposits  on  tlie  posterior  face  of  the  cornea, 
and  {it)  when  thi'y  cause  grave  idtenitions  in  the  sclerotic  around  the  cornea.  Although, 
in  the  latter  caae,  the  corneal  affection  only  slightly  rescmblea  pure  neb  ymntous  keratitis, 
it  deserves  mention  in  this  pkico.  Still,  it  must  not  be  furguttcn  that,  in  the  beginning 
of  typical  parenchymatous  kcmtitis,  alterations  in  the  sclemtic  around  the  cornea  are  not 
seen.    The  only  conclusion  which  can  be  safely  drawn  from  the  experiments  of  Wagen- 
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mtim  U  ihat  ihc  nutrition  of  iIir  ciirnenl  ium^  d^pendB — more  m  ihnn  i8  gotipmlly  admitted 
• — on  the  intra-ocular  circulaikm,  owing  to  the  coDBCCtion  ejtiiUng  between  the  cornmil 
wmh  And  those  of  the  uveol  tract. 

Diiwetof  the  uv^al  tract  may  provoke  an  affection  of  the  cornea  in  itUl  mn other 
iticr.  It  hai  been  demonstrated  by  Leber  tliat  the  absenee  of  the  corneal  eijdoth*?lium 
allonfs  tlie  aqueoua  humor  to  filter  into  the  cornea  ivnd  pnxlucn  fledinnii  and  irritation  there- 
in. The  Injt'ction  into  the  anterior  clmiubt«r  of  any  liquid  exct^pt  the  phypioU>gieal  soln- 
ticm  of  chloride  of  aodinm  and  the  latumtcd  solution  of  boric  aeid  injures  the  endotbehum 
aad  enui^  irritation  of  the  c"*rnea ;  it  may  even  give  Hae  to  a  pcn&istent  eclcpofiia  (Nuel). 
In fttfectiona  of  the  irb  and  in  irido-choriojditia  dcpoeita  frequentJy  occur  on  th*3  posterior 
:iep^  of  the  cornea  which  injure  tlie  endothelium  and  aftect  the  deep  corneal  planer. 
(See  faction  on  Lympfmn^itis  of  the-  Eye^  etc.)  Even  in  the  depths  of  the  eye  toadne*  may 
he  produced  which  damage  the  endothelium  and  the  ikme  proper  of  the  corntsa.  It  h  not, 
however,  in  this  manner  that  the  parenehynautous  kemtUis  devalopi ;  moet  often  it  begins  at 
Kitne  |>art  of  the  corneal  poriphervt  and  k  not  at  ^t%t  widely  diffused  over  the  cornea.  It  is 
ihawn  lulsewhere  that  the  parenchymatous  kemtitiii  frequently  commences  in  the  corneal 
tU'^tie  bef«>t«  tht".  appearance  of  deposits  on  ilte  posterior  &ide  of  this  membrane.  In  cases 
of  intra-eorneal  liibercuiosia*  which  are  always  accompanied  by  tubercles  of  the  irU^  it 
might  he  ^uppo^ed  that  the  posterior  portions  of  the  cornea  would  become  infected  by  tho 
laciltl.  NeverthekiSt  in  a  ease  of  irido-eyelitis  of  very  long  duratioDi  which  had  in  its 
©cmree  pn:»duced  a  deep  acleroaia  of  the  cornea,  the  writiir  found  tuberculous  dep<jsits  both 
b  the  im  and  in  a  Shrinous  cellultir  exudate  of  the  anterior  chamber^  hut  the  cornea  did 
n»»t  contain  gijuit-celU.  Proliferation  of  the  endothelium  and  a  (iiffutse  cellular  inflltnation 
were  nbo  found  in  the  deep  corneal  planes.  In  conclusion,  the  evidence  at  band  seemi  to 
ili^ir  that  tuberculous  germs  when  pre^^ent  in  the  anterior  chamber  are  not  ahlo  to  pen©- 
trmie  through  the  membrane  of  De^ceraet,  even  when  the  endothelium  ha^  become  altered, 
A  i^markable  ejcaraple  of  corneal  disease,  which  U  due  to  the  destruction  of  the  endtv 
theiium,  and  which  very  much  reseinblea  parenchymakius  keratitis,  ha*  been  investigaled 
hy  Dubois,  who  produced  it  in  a  dog  which  was  made  to  inhale  chloride  of  ethyl.  The 
Iwhalati^rn  WM  continued  forty-five  minutes^  during  which  period  the  animal  had  lo  be 
fevived  two  or  three  times.  The  ctimea  becatne  compiettly  opaque  and  appeared  like 
pt»fc«'lain  tlirtfUghouU  It  cleared  up  in  the  coiwd  of  ft  week's  time,  the  new  growth  of 
endothelium  being  reprcjduced  from  the  periphery, 

Treatment — As  tliis  is  a  const itiitional  maladv,  it  is  clear  that  ite  treat- 
ment  sliouM  be  getiem)  as  well  a.**  Ux^al.  The  local  tmitnient  is,  liowever, 
<jtiiie  as  important  m  the  gc^neml,  fur  it  alone  can  prevent  and  cure  the 
complic?atioiis  and  the  ei>us(:K|iiences  of  the  disease — synechia  and  corneal 
fclerosies — which  are  destructive  of  vision,  and  against  whicli  general  treat- 
ment is  well  nigh  imp>tent. 

The  first  ifKlimtion  in  the  local  treatment  is  to  keep  the  pupil  dilated  by 
atropine,  in  order  that,  after  cure  is  obtained,  posterior  synechia  may  not 
diaiintdb  the  vision  or  give  rise  to  glaucoma*  As  the  treatment  will  refjuire 
a  hmg  time,  the  mydriatic  will  produce  some  temi>orary  intoxication,  as 
filiown  by  the  dryness  of  the  tliroat.  Dark  glasses  or  a  shade  should  be 
ordered  for  the  pbotophubia,  A  b:mdage  is  ret]  ui  red  only  iu  the  extremely 
rare  msm  in  which  the  cornea  threatens  to  becxjnie  ectatic  or  ulcerated. 

This  treatment  is  sufficient  in  the  early  stages,  when  the  symptoms  of 
irritatirjn  ai*e  intense.  After  one  or  two  weeks'  time  it  is  netiessary  to  aid 
resorption  of  the  exudations  and  to  avoid  sclerosis  of  the  cornea  ;  as  all  the 
various  agencies  which  favor  tlicse  purposes  are  more  or  less  irritating,  they 
^ould  be  used  with  caution.    Among  them  are  hot  compresseSj  the  pro- 
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jGCtion  of  hot-\rater  vapor  against  the  cornea^  an  J  the  ointoiont  of  t!ie 

yellow  oxide  of  luci^ury*    They  shouUl  l>e  used  for  a  long  periud  of  time, 

from  seveml  months  to  a  year^  and  in  alternation  with  one  another.  In 

eyphilitic  forms  the  writer  has  obtained  encouraging  results  irom  daily 

massage  of  tlie  cornea  with  mercurial  ointment.    Injeetions  of  biuhluride 

of  mercury  into  the  conjunctiva  have  recently  been  recominendcil  (Darier, 

Gallemaerts,  and  others)*    After  cocainization  one  or  several  dro|>s  of  the 

corrosive  sublimate  solution  are  injected  about  a  centimetre  from  the  eurneal 

margin,  the  injection  being  re|jeated  a  few  days  later,  wheu  the  irritatioa 

resulting  from  the  first  one  has  disappeartd.    Substances  thus  injected 

jmietrate  into  tlie  cornea  and  even  into  the  interior  of  the  eye  (Pfluger). 

In  a  case  in  which  ciliary  injection  showed  that  the  second  eye  was  also  in- 

fectedj  the  corneal  affection  first  appeared  iu  the  immediate  vicinity  of  the 

jKiint  of  injection,  and  sproiid  from  this  pkc-c  until  it  hccarae  comiilete. 

Perhaps  these  iujectious  should  not  be  made  in  the  early  stages  of  the 

malady ;  at  a  later  period,  however,  when  the  symptoms  of  irritation  have 

diminished^  their  use  has  resulted  in  a  marked  clearing  of  the  cornea.  The 

writer  has  employetl  them  only  in  the  hereditary -syphilitic  form,  but  from 

all  appearances  tliey  would  be  equally  efiScacious  in  the  other  varieties. 

The  solution  of  corrosive  sublimate  thus  employed  has  been  of  a  strength 

of  one  part  of  bichloride  of  mercury  to  one  tlionsand  of  water,  but  still  more 

concentrated  solutions  raav  be  used.    A  1  to  500  solution  of  cvanide  of 

If  If 

mercnry  seems  to  produce  the  same  effec»tj  and,  moreover,  has  the  advantage 
of  being  less  irritiUing*  De  Wecker  has  recc^mmeiidttl  more  copious  injec- 
tions, as  much  as  one-half  of  a  Pmvaz  syringefuh — In  cases  of  obstinate 
vascularization  of  the  cornea  peritomy  isto  be  performed. — Tlie  application 
of  leeches  to  the  temple,  which  seems  to  be  indicatetl  esjiecially  in  the 
irido-chorioidal  forms,  is  contraindicated  when  the  genejul  health  is  bad- 
— ^In  those  cases  that  are  disposed  to  beajrae  chronic,  it  is  soircely,  by  my 
known  means  whatever,  possible  to  prevent  the  formation  of  synechijtej  and 
in  such  oonditious  atropine  may  produce  increased  tension.  Irulectomy 
may  be  beneficial  in  these  glaneomatous  forms,  especially  during  the  decline 
of  the  disease*  Repeated  puncture  of  the  cornea  has  been  undertaken  in 
the  lieginnmg  of  the  affection,  but  without  any  very  evident  success. 

Gen&nl  TrerdmenL — The  syphilitic  forms  usually  mpiire  si^et^fic  ti-eat- 
ment,  but  it  should  not  be  forgotten  that  the  majority  of  these  patients  are 
already  cachectic  and  that  the  administration  of  mercurials  may  l)e  injurious. 
Their  use  is,  however,  to  be  recommended  for  patients  of  relatively  mbust 
constitution.  Internally,  from  one  to  ten  milligrammes  of  bichloride  of 
mercnry  should  be  given  daily  in  pill  form.  To  prevent  salivation  the 
mijuth  and  esj>eciany  the  teeth  should  l>e  washed,  many  times  a  day,  with  a 
solutiou  of  the  chlorate  of  i>otassiuni.  For  feeble  infants,  wlietlier  Bvphilitic 
or  simply  scrofulous,  a  meditation  that  is  less  depressing  is  prefci-able, — 
icnlidcs,  witli  sulistantial  nourishment,  and  cod-liver  oih  Iti  the  treatment 
of  adolescents,  hot  baths  of  the  entire  body,  followcnl  by  sweating  in  bed. 
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will  be  found  beneficial.  The  disease  often  appears  in  the  eecood  eye 
during  the  course  of  treatment* 

(A)  0ifF©rent  Forms  of  Deep  InterBtitial  Keratitis, — There  are  fre- 
quently observed  cases  of  deep  keratitis^  oonsisjting  of  more  or  less  cireuni- 
scribed  iufiltmtioDs,  that  sometimes  increase  in  size  and  somewhat  resemble 
those  of  the  jmrenehymatous  varieties.  The  lingering  coarse  and  the  iridte 
eomplicatioDs  are  alao  the  same  as  are  seen  in  the  last-named  malady ;  the 
two  forms,  however^  ean  scarcely  be  mistaken  for  one  another*  The  reac- 
tion is  at  times  intense,  tliough  sometimes  it  is  mild.  In  the  former  case  a 
garprising  clearing  of  the  cxjrnea  eventually  occurs*  In  the  latter^  indelible 
acleroses  of  the  cornea  may  remain, 

ELiolo^tf, — After  a  chill,  or  sometimes  following  an  attack  of  articular 
rheumatism,  a  rather  Jarge  and  dt^p  infiltration  of  a  dull  color  apyieari  in 
the  central  portion  of  the  cornea*  This  is  attended  with  rather  severe  symp- 
toms of  irritation  (photophobia,  lac  ry  mat  ion,  ciliary  injection,  cougtstion  of 
tlie  iris,  and  iritis)*  These  iuBltnitions  may  thus  be  cause<i  by  contusions 
of  the  cornea ;  they  have  also  been  oliaerved  in  cases  of  malarial  cachexia, 
influenza,  gout,  and  syphilis.  Such  a  deep  infiltratioUj  which  is  more  or  less 
diffused,  may  start  from  a  small  ulcer,  especially  a  phlyctenule  of  the  cornea. 
They  are  often  found  in  the  new4iom|  being  caused  by  the  application  of 
tlie  forceps,  A  deep  infiltration  of  the  coroea  within  its  whole  depths  which 
leads^  to  corneal  scierosiSy  aca»m|>anies  relapsing  scleritis.  Deep  infiltra- 
tioos  which  have  no  tendency  to  suppurate  are  usually  the  result  of  con- 
stitutional diseases, 

Tr€f^\enL — The  iris  should  be  examined  frequently,  and  atropine  is  to 
be  prescribed  if  necessary.  As  discutients  or  resolveute,  warm  compresses, 
specially  in  the  rheumatic  forms,  and  hot  baths  followed  by  sweating  in 
bed,  apjx*ar  to  be  useful*  If  there  l>e  photophobia,  dark  glasses  should  be 
M'om.  The  bandage  is  indicated  only  in  eases  in  which  there  are  notable 
abrasions  of  the  snrfaoe  of  the  cornea. 

(c)  Lymphangitis  of  the  Eye, — This  condition  has  also  been  described 
under  tlie  names  of  descemdUhj  aqueous  mpmilUts^  deep  punctate  keiniUiJiij 
and  Bcrous  iniis.  Lymphangitis  of  the  eye,  the  last  of  the  varieties  of 
keratitis  to  be  described,  is  situated  in  the  deeper  planes  of  the  cornea^ 
but  tlie  iris,  the  ciliary  body,  and  even  the  cliorioid  are  always  attacked. 
The  affection  b  really  a  serious  inflammation  of  the  entire  nveal  tract,  the 
cornea  being  involved  only  secondarily.  The  alterations  of  the  cornea  are 
the  most  striking,  and  it  is  for  this  reason  that  it  has  been  heretofore  ranked 
among  tlie  varieties  of  keratitis.  The  csorneal  lesion  hei'e  is  a  striking  .symp- 
tom of  a  profound  malady  of  the  eye.  The  name  deep  punctate  keratitis 
leads  to  confusion  with  the  deep  punctate  forms  of  true  keratitis,  which  are 
situated  in  front  of  the  membraue  of  Desccmet  The  term  demMuetitis  is 
also  incxjrrect,  for  the  same  reason*  The  name  lymphangitis  of  the  eye  seems 
more  appropriate  (de  Wecker), 

Concurrt*ntly  with  the  symptoms  of  serous  iritis,  and  [K^rhaps  with  some 
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discrete  synechifej  dots  appear  on  the  posterior  aspect  of  the  cornea*  T 
spots  are  situated  in  the  lower  half  of  the  eornta,  and  are  oi^cn  grouped  im 
the  slia{ie  of  a  triangle,  with  the  base  duwiiwai'd.  They  are  freqaently 
very  niiineroiis  (a  humlred  or  more),  and  most  of  them  Lave  a  diameter  of 
only  a  fmctiou  of  a  millimetre.  The  larger  ones,  measuring  a  millimetre, 
are  situatcil  at  the  bottom,  the  tiny  ones  are  pUieed  at  the  top*  They  often 
have  a  brownish,  almost  rusty  tint*  On  a  level  with  the  larger  spotB  the 
substance  of  the  eomea  is  dim  and  its  surface  is  sometimes  Eslightly  dull. 
The  deposits  on  the  posterior  taee  of  the  eornea  consist  of  migratory  cells, 
of  fibrhi,  of  varioufi  gmnulations,  of  some  pigment,  and  of  altered  endothe- 
lial cells  (Knlt^).  H.  Snellen  (junior)  has  found  them  to  be  largely  com- 
posed of  nnjtile  bacilli*  If  this  observation  be  contirmtd,  it  will  be  of  the 
utmost  Interest.  These  deposits,  some  of  wliieh  may  exist  on  the  crystal- 
line lens,  proceed  fmni  the  depth  of  the  eye,  from  the  iris,  from  the  ciliary 
body  J  and  from  the  chorioid  (whence  alsi>  the  pigment  is  derived)*  They 
pass  througii  the  pupil  into  the  anterior  chamber,  and  under  the  inflnence 
of  gravitation  and  the  raovements  of  the  eye  are  pi'ecipitated  upon  the  pos- 
terior asp€*ct  of  the  cornea.  Aecordi ng  to  the  experience  of  Lieber,  these 
foreign  particles  pnxluee  such  injury  to  the  endothelium  tliat  the  aqueous 
humor  may  penetrnte  into  the  substance  of  the  cornea  and  cause  trouble. 
The  eye  may  l>e  glaucomatous^  possibly  from  hypei^eretion  of  aqueous 
humor  and  oiHiilusion  of  the  irido-corne;il  ajigle  through  exudatitm.  The 
exudations  may  be  i^bsorbed.  On  a  level  with  the  largest  s|M>ts  indelible 
macnlte  sometimes  remain, 

Miohgy, — Syphilis,  rheumatism^  gonorrhoea,  and  affections  arising  from 
the  corneal  matrix  are  cai>able  of  giving  rise  to  this  condition. 

Tt'mimenL — It  is  uec»essary  to  treat  the  iritis.  Atropine  may  be  contra- 
indiciited^  owing  to  an  increase  of  tension  in  tlie  eye. 

In  the  rheumatic  forms  hot  baths,  followed  by  free  perspimtion  in  bed, 
have  given  gorxl  results*  For  the  glaucomatous  symptoms  the  locul  appli- 
cation of  pilocarpine  is  first  to  l>e  tric^,  and  if  this  does  not  succeed  corneal 
puncture  orj  better  still,  sclerotomy  or,  j>erhaps,  even  iridectomy  should  be 
performed. 

The  nature  of  this  disease  was  not  understood  for  a  long  while,  as  the 
posterior  synechite  are  usually  discrete  and  few  in  ntimlK^r*  Similar  de- 
pcdts,  which  are  not  so  numerous  and  excci^ivcly  small,  are  produced  in 
most  cases  of  iritis  on  the  posterior  asix^ct  of  the  cornea  (H.  Fnedenwald, 
Dunn)*  These  spots  ai^  only  capable  of  l)cing  seen  with  a  sti-ong  convex 
lens  of  20  to  25  They  genertUly  disapj>ear  without  leaving  loehind  any 
trace  of  their  former  presence. 

(d)  Beep  Indelible  Corneal  Affections  in  Irido-Cyclitis. — In  severe 
cases  of  irido-cyelitis  of  lung  standing,  es])ecially  when  the  sclerotic  becomes 
finally  affecteil,  traumatic  and  other  causes  8(>metimes  gradually  give  rise 
to  a  dense  sclerosis  of  ttic  cfirnea.  This  is  sihiatt.H)  deeply  in  the  i>osterior 
portion  of  the  cornea,  and  most  often  starts  from  the  periphery.    It  is  not 
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the  sclerosis  itself  that  demands  attention ,  but  the  faet  that  it  is  associated 
with  a  grave  malady  of  tlie  eye,  which  is  more  dec-ply  situated  and  which 
most  often  leads  to  destruction  of  visioD.  This  deep  variety  of  sclerosis  is 
largely*  due  to  an  ov€*rgrowth  of  the  corneal  end ut helium,  which  armnges 
it^lf  in  layers  and  forms  a  lamiated  merahrane  that  more  oi'  less  closely 
nescnihles  the  true  corneal  tissue.  Landesberg  has  recently  called  attention 
t*j  iJiese  formations,  which  are  m  frequently  Ibund  in  eyes  that  are  en  m- lea  ted 
oil  account  of  traumatism*  The  deep  corneal  lamellee  are  also  affecte*!  in  an 
irregular  manner.  Vessels  may  develop  in  the  nevvly-fornie<l  tissue.  The 
grave  and  lasting  changes  seen  in  hypopyon  are  due  to  alterations  tlmt  are 
similar  to  those  which  have  just  been  described. 

(e)  Po8t*Operative  Affections  of  the  Come*,— Fcillo wiiig  opomiwm  on  the  eyes,  ft^pe- 
dafly  after  &n  i-xtraetirm  of  catnnKt^  dwp  k^ujna  of  tbtj  comen  may  bo  observed  in  otie  of 
IwK*  ft»rDis  :  L  A  diftlise  milkj  thickening  uf  the  whole  cornea,  which  leaves  a  cioatrk-lal 
cloud*  It  is  a  mult  of  thv.  destruction  of  the  cndolheliuni  by  th«  prmnco  of  abnomial 
tltjuidSj  c*pt'cii*lty  of  Liirrosivc  fiublimflte,  which  have  penetrated  int-j  the  antpHor  chuniVter. 
£ireii  pure  water  may  produce  this  affection.  Only  the  physiojugiciil  solution  of  chloride 
of  fodiumandf  perha|}i§,  b»me  acid  solutions  are  inofTensivc  (Nuel  mid  Comil).  Tb<^  cornea, 
iltvest^  or  it*  *?ndniheliura,  becomes  infiltrated  with  at^uooug  humor.  2.  Pcrpendiculiir 
#tri«  At  ihe  point  of  incieioti  of  the  comea.  This  is  an  tisicmii  of  the  cornea  prcsduced  by 
llw  faldiug  arcr  of  its  edges  or  onlj  of      deep  kyera  (Nuel^  C.  IIee»). 

C— SEQUELiE  OR  CONSEQUENCES  OF  KERATITIS. 

Ap — CICATHICIAL  MACTL.t:  OF  THE  rORN^EA  ;   KERATALGlA  ;  SCLEROSTS 
OF  THE  CX>UKEA  ;  A  ROUS  SENILIS. 

1.  Gtmeal  Maeulw* — By  the  term  maculce  of  the  comea  are  desig- 
imted  permanent  corneal  six^ts,  that  are  due  mc^t  comjnonly  to  inflani- 
luatory  processes  (ulcers  jintl  infiUrationsl ;  at  other  times  they  are  de- 
petiileut  OB  einiple  trauraatisms,  Non-iuflamniatury  and  congenital  macnlse 
are  rare. 

Miieutm  rcsulihif/  from  InfiamniaUon  of  the  Oomea, — The  affected  areas 
may  be  stiiall  or  lai^e.  The  latter  sometimes  undergo  vascularization* 
When  faint,  they  are  s[>oken  of  as  macidw  or  nuheculm  corncBB,  When 
very  distiact,  wliite,  and  tendinous,  they  take  the  name  of  ieumtna.  Scle- 
rtrtta  of  the  cornea  is  also  a  term  that  is  apjJ'f^d  to  this  condition  when  the 
Qiicala  is  very  dense.  If  there  has  been  perforation,  the  cicatrix  and  the 
iris  may  become  adherent  to  the  macula,  especially  at  the  pupillary  periph- 
ery (adiiereut  leucoma).  The  anterior  ehamlx^r  is  diminishes.!  in  depth  and 
h  more  or  less  obliteratedp  Adliesion  of  the  iris  is  often  marked  by  a 
black  spot  nn  the  leucoma. 

Large  adhesions  expose  the  eye  to  the  danger  of  glaucoma* 
The  mactdBe  which  result  from  ulcers  of  long  standing  may  be  flattened, 
forming  facets  on  t!ie  cornea.  After  extensive  destruction  of  tlie  cornea, 
the  gap  may  be  ehised  by  a  tliin  cicatricial  lamella,  which  generally  l>eeomes 
ectatie.  A  projecting  ci^^trix  is  rarely  prod u ml  by  hypertrophy  of  the 
oonjunctivaJ  tissue  gr  of  the  epithelium. 


23S 


DISEASES  OF  THE  CORNEA* 


IMaouljB  consecutive  to  inflammatory  processes  are  usually  due  to  the 
presence  of  a  cicatricial  fibrillary  tissuCj  which  lias  not  acquired  either  the 
microscopic  or  the  macroscopic  api>eamnoes  of  Qormal  corneal  tissue.  (See 
General  Pdtholof/i/,) 

In  time,  especially  when  the  raaculi©  are  exposed  abnormally  to  the 
weather  and  to  continuous  irritationSj  they  may  undergo  degcJieration  atid 
become  the  seat  for  the  dejiositioii  of  siibslanoes  which  render  them  white, 
tendinouSj  aud  porm^laneous.  The  most  common  form  of  degeneration  is 
the  hyaline.  Fatty  degeneration  and  the  deposition  of  lime-salts  have  also 
been  noted.  These  deposits  may  become  deeply  diffused  in  the  corneal 
tissue^  or  they  may  be  superficial,  subepithelial^  or  even  intra-epithelial, 
when  they  are  more  or  less  circumBcribed,  giving  a  bosselated  ap{>^ninoe 
to  the  corneal  surface, 

2-  Hyaline  degeneration  may  affect  the  epithelium  or  iho  subatAntia  propria  of  the 
cornea.  The  substance  thus  produced  i*  refraeiive^  «nd  arranged  as  granular  deposits  of 
various  atzcB  or  as  large  irregular  globules.  The  hyaline  material  \s  pn>duced  by  a  trans- 
formation of  the  albuminoids  and  i$  closely  allied  to  the  an^ylojd  6ubstHnt?e,  It  difTfers 
notably  from  the  latter  in  not  turning  hrown  up<m  the  addition  of  a  mixture  of  i^xlido  of 
potassium  and  sulphuric  aoid.  Both  are  colored  by  aniline  dyes,  stjch  as  fuchsin  and 
gentian  violet.  Sometimes,  especially  if  the  tveBuea  have  reoiaiued  for  a  long  time  in 
Muller'fl  fluidT  the  coloring  only  takes  place  after  the  sections  have  heen  left  in  the  staining 
Bolution  fi»r  a  considerable  period  c^f  time. 

Fij;;.  16  h  an  example  of  hyaline  degeneration  occurring  in  the  parenchyma  of  the 
cornea,  desc*rihcd  by  Saemiisch  undisr  the  jiame  of  coilirid  of  tht^  cornta.  Somewhat  be- 
neath the  capsule  of  Bowman  {E)  U  seen  n  collection  of  the«e  globules  of  various  sizes  (Z>). 
At  m  the  degeneration  U  progressing.  The  bvRlinn  depc^ita  are  manifest  in  the  lamellis 
of  the  corneal  tissue.  These  are  not  degenerated  C6>lla,  as  held  by  von  HippeL  By  becoming 
confluent,  globules  of  various  sizes  may  be  producL^i. 

When  Ihe  degeneration  affects  the  epithelium  the  hyaline  material  may  dtf!^»e  itielf 
in  the  protoplasm  of  the  celL  (See  Bullous  KeratifU.)  In  puch  a  case  irregular  ^nulesi 
analogous  to  those  seen  nt  m  in  Fig.  16,  appear  in  the  mld&t  of  the  protoplasm  <  Hyaline 
degeneration  occurs  rre<|uently  in  many  of  the  corneal  afrectioris,  and  seems  to  be  especially 
due  to  defective  nutrition.  It  ia  found  in  Ulamentary  and  bullous  keratitis^  in  kemHHa  m 
baiuUUiteA^  in  the  si>0Alled  essential  scleroses  of  the  cornea,  in  arcus  seniliSf  and  in  pte- 
rygium. While  not  wishing  to  deny  the  existence  of  futty  dr-generution  of  the  cornea,  the 
writer  would  call  attention  to  the  great  Bimllarity  in  appearance  of  tlie  hyaline  inaese&  and 
the  fat-glob«les,  and  the  ease  with  which  the  one  could  be  mibtaken  for  the  other.  The 
deposition  of  Ume*talt9  htts  Wen  pfovcdt  but  it  is  well  to  remember  that  the  hyaline  6uh- 
stance  itself  may  become  impregnated  with  lime-*alta. 

The  corneal  epithelium  covering  the  cicatrices  may  undergo  hypertrophy  and  become 
eornifiedj  recalling  to  mind  the  appearance  of  the  epidermis*  Sometimes  the  conjiinctivGl 
tissues  starting  from  the  peripbeTy  of  the  cornea  penetrate,  aa  in  keratitis  en  bandcUltest 
between  Bownian 's  membrane  and  the  epithelium,  Cicatricet  of  the  cornea^  more  espe- 
cially those  that  have  undergone  degeneration,  are  capable  of  giving  rise  to  ulcers  that 
are  very  rebellious  to  treatment  and  prone  to  undergo  relapses, 

Bagius  recently  deacribed  a  case  in  which  all  parts  of  the  cornea— the  physiological 
and  the  pathological »  the  epithelium  ^  the  pr^iper  substance,  and  the  exudative  particles — 
had  undergone  this  hyaline  or  colloid  degeneration. 

Superficial  ulcers,  i*specmlly  in  young  people,  may  heal  if  cicatrization 
goes  on  rapidly,  without  leaving  any  notable  maoulfe.  Surprisingly  good 
results  are  sometimes  seen  In  the  clearing  up  of  large  spots  that  are  due  to 
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g<3ncirrh€eal  infection  in  the  new  barn,  A  loss  of  substanre  which  extends 
ji;s  far  as  one-half  of  the  tliickness  of  the  curnea^  and  especially  when  it  m 
accompanied  by  auppumtion  and  perforation,  even  if  caused  by  traumatism 
and  cured  aseptically,  will  leave  indt?lible  maculae.  The  same  aequelfle 
almot^  always  r^nlt  from  deep  infiltrations  that  have  existed  for  a  con- 
siderable period  of  time-  The  suj>erfieial  and  the  deej)er  vessels  of  the  cor- 
Diea,  especially  after  long-continued  inflammation,  form  permanent  maculae, 

Dhgnnms  of  3l€tmlw  vntk  Infiammaiory  Infiliraiiom. — Either  of*  the 
three  pathognomonic  symptoms  of  keratitis^ — ulcer  of  the  cornea,  dtilncss 
of  the  corneal  surface,  and  ciliary  injection — may  be  absent  in  cases  of 
maciilse.  The  surface  of  a  macula  may  l)e  bosselated  but  not  really  dulL 
Maculse  may  be  vascularized  with  a  small  amount  of  injection  of  the 
dliary  tninks,  but  no  capillary  pericorneal  injection.  A  much  more  diffi- 
cult case  is  tlmt  of  ulceration  in  an  old  cicatrix.  In  each  case  it  is  neces- 
sary to  observe  the  inflammatory  areola  of  oedema  surrounding  the  denae 
iafiltrationj,  which  may  for  a  long  time  ^wrsist  amund  an  intense  macula 
resulting  from  ulceration.  This  cedema,  indeed,  may  be  more  or  less 
cellular  in  character  and  leave  permanently  a  diffusc<l  thickening  or  a  st^ar 
around  a  leucoma.  The  cic^atridal  areola  is  then  distinctly  limited  by  an 
irregular  line  bordering  the  transjiarent  part  of  the  cornea ;  the  inflamma- 
tory areola  grodually  disaj>pears  in  the  cornea.  This  sign  marks  the  dis- 
tinction between  an  old  nnbet^ula  and  a  recent  slight  infiltration,  especially 
in  an  eye  in  which  new  or  fresh  infiltrations  (phlyctenules)  occur.  The 
surface  of  the  nul>ecula  is  not  dulL  These  old,  faint  maculse  are  white; 
while  the  recent  a^iematous  ones  are  of  a  grayish  shade, 

Y%$\ml  DiMurtances, — Vision  is  more  or  less  decreased  whenever  the 
macula  encroaches  upon  the  pupil,  although  it  seldom  becomes  an  obstacle 
to  the  reception  of  light  into  the  eye.  On  the  contrary,  light  penetrates 
the  globe  freely,  as  in  cases  uf  mature  cataract.  The  visual  trembles  result 
fram  tJie  diffusion  of  light  in  the  eye  j  each  cicatricial  particle  becomes  a 
refracting  Ijody,  and  the  light  is  scattered,  like  that  whii'h  |>asses  into  a 
room  through  w^indows  made  of  ground  glass. — ^Again^  irregularities  of  the 
cornea  may  complicate  a  macula:  for  ejs^ample,  after  granular  pannns  and 
phlyctenules  of  long  dui-ation  the  cornea  may  resemble  a  cut  diamond. 
From  tliis  condition  prismatic  deviations  of  the  light  (irregular  astigma- 
tism)  and  even  monocular  polyopia  may  result — The  diffusion  is  less  pro- 
nounc*ed  in  eases  in  which  the  maculie  are  denser  and  more  ojMfjue.  Such 
a  leucomatous  macula,  covering  a  part  of  the  pupil,  diminishes  the  vision 
less  than  a  slight  one  (mibecula)  under  the  same  circumstances. — The  in- 
flammatory oedema  surrounding  a  true  cicatrix  usually  digapjiears.  When 
it  has  been  situated  in  front  of  the  pupil,  its  removal  may  be  followeti  by 
a  marked  iucimse  iii  visual  acuity. 

If  there  l>e  a  small  central  macula,  the  patient  may  see  best  in  a  dim 
light  and  also  after  instillation  of  atropine,  the  improvement  of  vision  in 
both  cases  being  due  to  pupillary  dilatation* 
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Amblyopia  resulting  from  raaculsR  of  tlie  cornea  may  produce  nys- 
tagmus, esptHjially  when  they  have  occurred  at  an  early  age,  m  in  cu&ts  of 
gonorrhcea  of  tlie  new-born^  and  are  large  enough  to  preclude  useful  vision. 
It  is  probable  that  in  the  absence  of  any  distinct  vision,  the  dirwting 
power  of  the  fovea  over  the  oc^ular  movements  being  absent,  normal  inner- 
vation does  not  develop  in  the  infant.  Perhaps  the  centre  of  the  retina 
remains  functionally  defective,  as  in  congenital  cataract  At  any  rate, 
nystagmus  does  not  ocx;ur  when  the  macultie  are  formtd  in  adult  life. 

The  relative  frequency  of  myopia  iu  eyes  having  corneal  maculae  has 
been  remark efl  by  Chauveh  The  common  occrurrenee  of  convergent  stra- 
bismus under  thesame  circumstances  even  In  emmetropic  eyes  is  well  known, 
Divei-geiit  strabismus  is  also  sometimes  producetl  in  cases  showing  high 
decrees  of  myopia.  The  jiatietit  must  clost4y  approach  visual  objects  iu 
onler  to  augment  the  size  of  the  retinal  images;  an  emmetrope  with 
macul»  oorneie  must  make  the  same  efforts  of  accommodation  as  the  hyper- 
metrojie.  Convei^enee  and  aoeomnKxlation,  which  are  causes  of  myopia 
and  convergent  strabismus,  are  exaggenited, 

Treaimciil, — In  some  cases  a  majeula  may  disappear  spontaneously,  par- 
ticularly if  it  be  recent  and  not  too  intense.  The  clearing  of  all  kinds  of 
maculee  is  favored  by  means  that  arc  more  or  less  irritathig  to  the  eye, — as 
hot  compresses,  steam,  ointment  of  the  yellow  oxide  of  mercury,  a^^coni- 
panicd  by  corneal  massage  through  the  eyelids,  mcRUtrial  ointment,  stimu- 
lating colly ria,  laudanum,  etc.  Electricity  has  licen  trietl,  but  without 
much  succtm  Scraping  of  the  coniea  or  cutting  off  the  suprficial  layeiB 
with  a  cataract  knife  has  but  little  effect  except  in  the  rare  nmm  in  which 
the  affection  is  limited  to  the  superficial  layers.  Peritomy  should  not  he 
attempted.  Perhaps  sul>ajnjunetival  iujcctious  of  antiseptic  solutions 
merit  a  renewed  trial.  Rothmund  long  ago  recommended  the  use  of  water 
under  similar  conditions. 

It  has  been  attempted,  after  the  example  of  the  ancients,  to  insert  iu 
a  coniea  that  is  completely  leucomatous  a  button  of  glxss,  of  celluloid,  etc- ; 
the  essay,  however,  resting  uj>on  a  physiological  al>sunlity- — In  our  day, 
renewed  efforts  have  been  made  to  fill  up  a  gap  of  leucomatous  cornea  with 
tissue  that  bas  been  taken  from  a  transparent  human  or  animal  cornea 
(keratoplasty);  the  grafts  may  become  attached  organically,  but  the  tissue 
afterwards  becomes  cloudy,  and  upon  tlje  whole  the  optical  gain  amounts 
to  notljing.    These  attempts,  inaugurated  by  Reisinger,  have  Ixhmi  rejH?ated 
by  a  great  number  of  physicians  (see  vol.  iii,  p.  832).    Von  HipiK^l,  who 
eeems  to  have  pushed  thc^  experiments  the  furthest,  proceeds  in  tlie  fol- 
lowing maunen    He  requires  that  tlie  anterior  chamliei"  shall  be  present 
Only  a  small  central  disk  is  incised,  not  the  whole  c<3rnea,  as  ref^omniended 
by  Reisinger;  hence  the  membrane  of  Bescemet  and  the  deep  corneal  [por- 
tions remain,  and  the  aqntHJus  humor  does  not  bathe  and  infiltrate  the 
transplanted  piece  or  the  edges  of  the  wound.    By  means  of  a  small  tre- 
phine^ yon  Hippel  cuts  a  disk  in  the  centre  of  the  cornea,  au<i  afterwaixls 


mmmm  it  with  scissors  and  scalpel.  In  tliis  space  he  transplants  a  ctr- 
eular  piece  of  equal  size,  which  has  been  takeUj  through  its  entire  thick- 
mss,  from  the  curnea  of  a  chickeo.  This  method  ib  preferred  to  the  one 
of  inserting  only  a  part  of  the  thickness  of  the  ooniea  of  a  dog  or  a  rabbit 
It  is  not  necessary  otherwise  to  fix  the  transplanteil  disk,  which  adberi^  if 
suitable  antiseptic  precautions  have  beeix  taken.  Both  eyes  are  covered 
for  gome  days  with  a  bandage,  and  rest  in  bed  atler  the  operation  is  insisted 
upon. 

In  cases  of  superficial  maculse  the  vision  \b  not  as  likely  to  be  improved 
it  it  is  by  the  easier  operation  of  the  scraping  or  cutting  of  the  cornea* 
Sometimes  the  wearing  of  a  stenopseic  diaphtngm,  joined  to  an  appropriate 
convex  glass  for  near  vision,  may  improve  the  sight. 

Iridectomy  may  accomplish  two  very  useful  objects, — the  one  antiglau- 
eomatous,  the  other  optical.  In  oises  of  maculse  witli  adhesion  of  the  iris 
glaucoma  may  supervene  from  well-know^n  causes.  The  antiglaucomatic 
remedy  consists  in  a  lar^e  iridectomy,  which  is  best  made  above*  Eyes 
of  this  description  should  also  be  carefully  watched  to  guard  against 
the  danger  of  glaucoma*  An  iridectomy,  when  made  with  the  object  of 
restoring  vision^  should^  if  possible^  be  smali  and  by  pi^ference  be  placed 
inward.  Of  late  years  external  iridotomy  is  prefen^  to  iridectomy*  A 
radiating  incision  is  made  in  the  iris,  which  has  been  released  from  the 
eye  through  a  corneal  wound.  The  iris  is  then  replaced  in  the  anterior 
diamber.  It  is  necessary  first  to  ascertain  that  the  retina  acts  normally,  for 
it  may  be  detached  or  may  be  absolutely  glaucomatous.  This  is  done  by 
examining  the  eye  in  tlic  same  manner  as  in  cases  of  cataract.  The  optical 
gain  is  usually  less  than  the  ai)|iearaiice  of  the  cornea  would  seem  to  indi- 
cate- The  reason  for  this  is  that  the  cornea  apfiears  more  transparent  than 
it  really  is,  when  it  is  viewed  over  the  shining  biittom  of  the  iris,  or  pus 
may  have  become  infiltratetl  either  l>ehitjd  the  crystalline  lens  or  near  the 
ora  serrata  in  the  vitreous  body.  (See  Hifpopyon.)  Iridodesis  (Critchett) 
and  iridencleisis  (see  Opmtfmm)  are  no  longt*r  performed,  on  account  of 
the  lasting  irritation  and  even  sym}iathetic  conditions  to  which  they  some- 
times give  rise. 

TattCKiing  of  the  cornea  (see  vol  iii.  p.  833)  is  doue  chie£y  for  its  cos- 
metic effect  (de  Wecker)*  Vision  is  but  rarely  improved)  wlicn  tattooing 
do«s  accomplish  this  optical  purpose,  it  is  brought  about  in  the  same  w^ay 
as  through  the  stenop@Bic  slit  After  cocainizatiou  of  the  eye,  the  Indian 
ink  may  be  inserted  with  the  aid  either  of  a  bundle  of  needles  (Taylor)  or 
by  a  single  point  pushed  in  8ui>erficially  and  obliquely  (de  Wecker}*  The 
Indian  ink  and  needleg  must  be  rendei-ed  aseptic  by  heat*  Adhesions  of 
the  iris  expose  the  eye  to  the  danger  of  infection^  or  at  least  to  an  irido- 
cyclitis. It  is  usually  necessary  to  repeat  the  tattooing  on  several  occ^siODB^ 
a  certain  period  of  time  being  allowed  to  elapse  between  tlie  applications. 

3*  Keraial^a, — Small  cicatrices  of  the  cornea^  which  usually  result  from 
tranmatiG  erosions^  and  not  from  ulcei-Sj  sometimes  remain  painful  for 
Vol-  IV.— 16 
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months  or  more.  Ciliary  pains,  witli  laLTviiiation  and  ciliary  iojection, 
occur  at  intervals,  often  in  tlie  morning,  ami  last  for  an  hour  or  two*  Tliese 
atta^kfi  are  neuralgic  in  character,  in  the  height  of  which  the  epithelium  of 
the  cicatrix  may  ap)>ear  dulh  Interual  remedies,  such  as  qnioine  and  antipy- 
rine,  have  but  little  eilect  other  than  of  a  palliative  natui-e.  Massage  of 
the  coruca  with  the  yellow  oxide  of  mercury  ointment  oft^n  leads  to  a 
cure  (Gil let  de  Grand mont).  In  an  obstinate  case  I  would  excise  the  cica- 
trix, which  is  probably  strangling  or  presiding  upon  some  nerve  of  the  cornea. 

4.  Dense  macidw  of  incrmtaiiom  of  lead  are  sometimes  ]>roduced  (mm 
applications  to  the  eye  of  collyria  made  with  a  sulntion  of  acetate  of  lead* 
Such  particles  may  be  eliminated  from  the  bottom  of  an  ulcer,  but  if*  in 

the  mean  time,  the  epithelium 
oovers  them^  they  will  be- 
come permanently  emlx<lded 
in  that  situation.  Incrusta- 
tion almost  always  takes 
place  in  Bovvman's  membrane 
(Fig*  17)i  and  can  be  re- 
moved  witli  that  membrane. 
Collyria  of  acetate  of  lead 
should  never  be  used  in  uU 
cerative  keratitis, 

5.  &setiliat  Scieroms  of  (he 
Cornea. — In  the  preeeding 
paragraphs  we  have  spoken  particularly  of  corneal  ojiacities  which  follow  a 
lo6B  of  substance*  Corneal  maeulsB  origiuating  from  whatever  cause  are 
often  descril>etl  under  the  name  of  **  corneal  sclerosis,'^  Here  should  be 
noted  the  maculte  that  are  cousei^utive  to  imnnus  and  to  pai^nchymatous 
keratitis,  also  those  which  result  from  vegetations  of  the  corneal  endothe- 
lium, and  finally  opacities  that  originate  in  irido-cyclitis  and  in  scleritisi 
Under  the  name  of  corneal  sclerosis  par  exceUmce  is  descriljed  an  affection 
in  which  the  cornea  becomes  porcelain-like,  slightly  vascular,  and  irregular 
as  to  its  surface.  The  aflection  extends  from  the  jieri[>hery  towards  the 
centre,  as  if  it  were  being  encroached  u}>on  by  the  sclerotic.  This  ojiaeity 
is  a  consequence  of  certain  forms  of  scleritisi  and  lessens  but  little  in  the 
course  of  time*  In  one  of  the  published  c^ses  it  was  due  to  fatty  degenera- 
tion of  the  tissue  of  the  cornea  (Baumgarteu)  ;  and  in  another  to  hyaline 
degeneration  (A.  Schiele),  In  a  woiil,  it  results  from  regressive  metamor- 
phosis of  the  tissue  of  the  cornea  and  that  of  the  cicatrix,  and  occurs  i 
cases  of  long-coutinue<l  faulty  nutrition  tliereof  These  maculje,  espeeiall 
all  those  which  degenerate,  arc  not  capable  of  being  cleared  up,  and  when 
thfijr  are  deep,  as  they  usually  are,  the  practice  of  corneal  abrasion  is  of  no 
utility. 

6.  RthhoU'Shaped  Affeethn  of  the  Oarmm  or  in  the  Fom  of  TVanm^erse 
Bands* — Special  mention  should  be  made  of  a  rather  frequent  corneal  dis- 


FiQ.  17. 


I'rcoipitftUon  of  lead  on  the  coruea  te^ultlng  from  the 
employment  la  &  corneal  erofiion  of  a  coUyrlum  eompoBeti  of 
&  §uliition  of  acet&le  of  le&d :  B,  epiUi^llum :  B.  Boirman'B 
mcmbnmo ;  S,  par«noh>'ma  of  the  cornea^  The  le«u]  Lb  de- 
posited almcttt  exclu^lvelj  In  &  (granular  form  In  Bowman's 
mfii&binuiet  And  iu  Uilcker  trails  in  it^  nervous  caiialA. 


FiQ  18. 
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Primary  defeneration  of  the  corneal  (*pitheliiim  in  ilw  form  of  iiillamnintion  r»ocurrin(?  in  t)and 
•litped  affection  of  the  cornea.  7*,  normal  corneal  tissue:  />,  IJowman's  iueml»rane;  w.  normal  epithe 
lium;  A,  hyaline  globules  In  the  abnormal  conjunct! val  tissue. 
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liise  which  was  described  by  von  Graefe  uoder  the  title  of  '*  Bandformige 
Keratili*,"  On  a  [jlaue  with  the  i>alp<?bi-ul  sUt  a  grayisli  or  some- what 
yellowish,  non-vascularized  inflamniatiou  apiiears^  whiufi  extends  tnnns* 
versely  across  the  cornea  *  its  surface  is  finely  graniilarj  or  i-ough  like 
gmoitOt  and  mtlier  dry\  Tlie  affection  generally  liegins  at  both  extremi- 
tics  uf  the  horizontal  diameter,  though  it  sonietimt^s  startii  in  the  middle; 
both  extremities,  however,  remaining  tmnsparent,  somewhat  as  in  areas 
aenilia  The  eye  thus  attacked  is  always  more  or  less  irritated.  The 
malady  occurs  most  frequently  in  patients  who  have  suffered  for  a  long 
time  from  irido-eyclitis  or  glaucoma.  It  i8  liien  eiilk4  secondary*" 
There  is  also  a  *'  primary"  form^  which  attacks  eyes — either  one  or  Ijoth — 
that  do  not  apf)ear  to  lie  otherwise  diseased.  According  to  von  Graefe,  eyes 
811  Se ring  from  tlie  primary  variety  often  become  glaucomatous  and  should 
always  be  regarded  as  being  pretlisposed  to  glaucoma,  Nettleship  includes 
acute  eartliac  afFetlions  and  renal  disorders  as  causes  of  this  ribbon -i^liajied 
afiTection  of  the  cornea,  Nettleship  and  Goldzieher  have  found  deposits  of 
byalitie  globes  similar  to  tliose  previously  raentioaed  as  existing  in  certain 
corneal  cicatrices  un<ler  the  epithelium.  For  this  reason  the  alteration  may 
be  looked  aj>on  as  rather  euj>erticiaL  It  appears  that  hyaline  deposits  may 
later  on  become  the  seat  of  calcareous  conditions. 

In  a  rather  atypical  case  the  secondarv  form,  the  writer  found  on  the  surfuce  globu- 
lar hjAline  ma£8ei  under  the  epithelium  and  hyaline  degonemlion  of  the  cells  ct^nipoaing 
its  middle  lajer^  identical  with  that  which  hm  be€*n  dest'ribed  us  u  pHmnn*  alteration  in 
buUou^  kemtitis.  "We  have  been  inclined  to  view  this  degenemtiun  us  the  real  enuae  of  tho 
Fig,  18  represents,  in  our  opinion j  the  primary  flltenilionB  whieh  occur  in  cases  of 
OfXTfieftj  inflammution  due  to  band-«haped  atfection  of  the  cornea.  This  ghtucomatous  eye 
%r»ii  *?iiuclettt*<i  because  of  constant  pain*  C^nder  the  epitheliuni,  in  Bownmn's  mem- 
brancf  may  be  *een  a  peculiar  conjunptival  tii^sue,  non-vuscular^  poor  in  cella,  with  ti  clear 
inte^rc^nular  *ub«innec^  somewhat  re.'^emblin^  the  mucnus  tissue.  It  not  only  insinuutea 
Itself  under  Bowman *b  raembrane  and  the  epitljeliurn^  hut  also  penetrates  into  the  latter 
ta  the  form  of  cylinders  and  eievates  the  aurfaee  in  small  protuherancea.  lu  geneml 
cli&ical  appeamnce  Ji&calU  slightly  that  of  an  epithelioma^  hut  it  beara  no  refiemhlance  to 
pkfiniiA.  In  Fig,  18,  at  A  tnay  he  seen  5ome  hyaline  globule?,  which^  however^  were  more 
nameirmit  in  other  portions  of  the  grt)wtli  than  in  that  chosen  ff*r  the  illu^itratlon.  The 
i^hnormal  conjunctival  tissue  undergoes  hyaline  degeneration,  and  nmy  later  on  become 
infilU^ted  with  Uro<jaalta,  Sub$e<iuently  the  hyaline  furniation,  primarily  subepithelial, 
i»eeni4  to  be  able  to  invade  the  superficial  layers  of  the  tiiisue  proper  of  the  cornea.  This 
explnins  the  fact  that  certain  authort  have  d^ribed  a  hyaline  degeneration  that  is  situated 
deeply  in  the  corner, 

A  a  for  treatment,  nothing  cau  l>c  hojwd  for  a  clearing  up  of  the  maculie* 
If  the  eye  be  not  amaurotic,  Bcrapiog  of  the  cornea  (see  vol,  iii*  p*  H'H) 
may  be  beneficial,  as  the  reformed  tissue  is  ordinarily  more  transparent 
than  tJie  macula.  In  the  primary  forms  atropine  must  be  avoided.  Miotics 
fibonld  be  prescribed,  and  if  the  ocular  tension  be  augmented,  u*idectomy 
will  be  clearly  indicated.  If  vision  be  wholly  lost  and  the  eye  is  painful, 
relief  may  perhaps  be  given  either  by  enucleating  the  eye  or  by  reducing  it 
in  volame.    (See  Staphyloma  of  the  Conieu.) 


7.  Arms  Senilis;  Geronioxoju — In  old  age,  aod  earlier  m  certain  fami- 
lies 10  which  it  is  hereditary,  a  whitish  ring  appears  on  the  circumferciice 
of  the  txjrnea;  it  is  larger  above  and  below,  is  strongly  delineated  at  its 
periphery  and  does  not  wholly  reach  to  the  linibus  ;  towards  the  centre  of 
the  cornea  it  becomes  ira perceptible.  This  arcua  senilis,  which  oiuim^s  no 
unfavorable  symptoiiuSj  is  the  resnlt  of  a  hyaline  degeneration  of  the  sitb- 
stance  of  the  cornea,  estjecially  of  the  superficial  planes.  It  was  formerly 
believed  to  be  due  to  fatty  change,  bnt  this  is  not  the  case.  The  presence 
of  an  areiis  senilis  do^  not  interfere  with,  or  check,  the  cicatrization  of  the 
oorneal  incision  made  in  tlie  extraction  of  a  cataract 

8,  Congemial  Mamdm  of  the  Cornea* — It  is  by  no  means  exceedingly 
rare  to  find  in  new-born  infants,  without  other  anomalies,  maculie  on  one  or 
both  corner.  They  are  ordinarily  situate  centrally*  Now  and  then  there 
18  at  the  same  time  an  anterior  synechia,  Frecjuently,  the  cornea  is  un- 
usually small, — microcornea.  Corneal  staphyloma  is  sometimes  congeni* 
tah  It  is  not  always  known  whether  these  anomalies  are  due  to  vicious 
embryonic  development^  or  to  an  iutra-uterine  corneal  disease.  Either 
cause  appears  jiossible. 

B.— BTAPHYLOMA  OF  THE  CXJRNEA  ;  FISTULA  OF  THE  CORKEA, 

Staphyloma  corneee  is  an  ectatic  cicatrix  composed  chiefly  of  the  irii 
and,  in  varying  proportion,  of  tlie  tissue  of  the  cornea,  or  of  cicatrici 
tissue  which  has  replaced  that  of  the  cornea.    The  iris  usually  forms  th 
largest  part  of  a  staphyloma.    It  is  always  consecutive  to  a  perforation 
with  more  or  less  extensive  destruction  of  the  cornea*    Staphylomata  are 
divided  into  partial,  which  occupy  only  a  portion  of  the  area  of  the  eomeap 
and  total,  which  includes  the  whole  area  of  the  cornea  as  far  as  the  sclerotic 
Partial  staphylomata  have  a  tendency  to  develop  into  the  latter  form. 

L  Total  Staphi/lxytfm, — total  staphyloma  is  most  frequently  consecu- 
tive  to  an  almost  entire  destruction  of  the  cornea.  It  is  formed  at  first  b; 
the  iris,  and  is  then  reinforced  at  the  |>eriphery  by  a  remnant  of  the  wrneal 
tissue*  The  iris  is  transformed  into  a  fleshy  membrane,  and  afterwards 
into  a  cicatrix  more  or  less  thin,  covered  in  front  by  epithelium.  This 
cicatrix  bidges  more  and  more,  being  pushed  forward,  by  the  aqueous 
humor ;  it  is  first  grayish,  then  white  or  slate- colored,  this  being  due  to  the 
pigment  of  the  iris,  as  seen  by  transmitted  light.  The  ectasis  may 
globular  and  resemble  a  grape.  Its  surface  may  be  lx>ssed,  and  strength- 
ened in  parts  by  denser  cicatricial  ridges.  If  the  staphyloma  was  at  first 
partial,  being  centmlly  located,  it  may  become  conittal,  its  i>eriphery  l>eing 
reinforced  by  thicker  vestiges  of  the  cornea.  The  surface  of  the  staphyloma 
is  traversed  by  vessels.  The  iris  adheres  to  the  remnant  of  the  cornea  as 
far  as  the  periphery,  tliere  being  no  longer  any  anterior  chamber.  (Fig. 
19.)  The  eye  is  always  more  or  less  hai-d.  As  a  sequel,  the  outer  layer 
of  the  staphyloma  frequently  thickens,  chiefly  in  the  centre^  at  other  times 
the  latter  is  thinner. 
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The  ectasis  becomes  larger,  is  always  accompanied  by  irritation,  drag- 
ging of  the  tissues,  ciliary  pains,  etc.  A  hernia  apjiears  between  the  iida, 
which  no  longer  cover  it.  Then  the  epithelium  may  thicken,  and  more  or 
1^  fumble  epidermis.  The  wall  may  later  iiodergo  all  the  degenera- 
tions d^ribed  when  treating  of  ccjrneal  o|*aeities.  Thus  exposed  to  attacks 
of  every  sort,  the  staphyloma  may  become  ulcerated  and  perfomted.  The 
opening  closes,  and  distention  reappears.  A  panoplithalmitis  or  a  hemor- 
after  jjerforation  may  lead  to  phthisis  bulbi.  The  sclerotic  may  take 
part  in  an  ectasia  the  eye  becoming  buphthalmic,  especially  in  children. 
(Fig.  20.) 

Vision  is  always  abolished,  and  finally  the  sensibility  of  the  retina  be- 
comes c3ompletely  extiuet,  most  frequently  thrf>ugh  glaucoma.    A  glanco- 


FiQ.  2a 


Fid.  19. 


Conie«T  tUphylomft  at  ft 
mom  ot  leu*  conidil  ihape, 
Tbe  in^petuory  Hg^incnt  is 
•tretched  or  ex^nd«d.  The 
a^itAlilDe  lens  la  c^tarac- 


BiifibCh&linH  In  eonsequence  of  a  coniefil  qIq^t 
required  in  in  rani?)'.  All  the  (jiiuiieteit  of  the  «re  M 
iocreaaed.  There  Is  adhesion  of  the  Irhi  to  the  comea 
thrnnghool  it9  entire  exienL  Tho  impeDjary  llga- 
mcni  of  the  cryaiallit^e  lens  Is  atfetched.  The  vit- 
reous humor  (C  T)  i»  fl«p*rate<l  from  tbe  fumlus  by  a 
llqnid  exudate  (D).  hnt  is  ■till  adhervut  lo  the  ora 
aermta^    There  is  &  glaucomatQiu  «xcftvatioD  of  the 


malous  excavation  of  the  optic  nerve  is  often  product'd.  The  vitreous 
humor  becomes  softened  and  reabsorlied.  The  ehoriiiid,  the  retioa,  and  the 
ciliary  hotly  undergo  atnjphy*  The  crystalline  lens  may  have  been  torn 
loose  and  removed  at  the  time  of  the  [perforation  ;  if  not,  it  becomes  catarac- 
tiius.  It  may  also  be  dislocated,  but  even  in  eases  of  buphthalmia  it  is 
S4>metimes  kept  in  place  by  the  greatly  elongated  fiuspensory  ligament. 
(Fig.  20.) 

2.  Partial  Slaphi/loma. — Partial  sitaphyloma  is  brought  about  in  the 
same  manner  as  totul  s^taphyloma.  It  ressnlts,  liowever,  from  a  more  cir- 
cumscribed hernia  of  the  iris.  Simultaneously  with  the  ectasia  of  the 
dcatrix  the  surrounding  cornea  yields  to  the  intra-ocular  pressure  and 
fijrras  a  cone,  tbe  a|Jex  of  which,  centric  or  ea^entric,  is  the  cneatrix.  The 
iris  is  still  to  l>e  seen  through  the  cornea^  and  there  may  also  remain  a 
little  of  the  anterior  charaijer,  A  certain  degree  of  vision  exists  in  cases  in 
which  the  pupil  is  not  entirely  involved  or  covered  by  the  cicatrix  of  the 
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cornea,  op  it  may  be  aiUrwards  lost  by  gkuconna.  The  ec^ts  ofteQ 
iDcreaiies  and  beeomes  gencml  and  more  coolcah    (See  also  Fistida  of  tlt4 

A  perforation  of  tbe  cornea,  mo«t  frequently  causid  by  ulceration  and 
JBjppiimtioD,  is  wcasionally  the  cause  of  staphyloma*  It  is  m<»at  to  be 
leared  in  crises  of  large  ulcer,  the  thinned  borders  of  which  cannot  resist 
the  intra-ocular  pressure*  Hudden  efforts  of  every  kind  are  factors  which 
prevent  a  cicatrix  from  becoming  firm,  and  even  cause  one  which  was  at 
first  flattenal  to  bcM.Mnne  ectatic* 

A  large  thinned  cii^trix  yields  to  the  normal  pressure  of  the  eye.  The 
mechanicAl  conditions  (extensive  anterior  adhesion  of  the  iris),  however, 
are  such  that  from  the  first  the  eye  is  glaucomatous.  If,  on  account  of 
the  €BBy  filtration  of  aqueous  humor  through  the  thin  cicatrix,  tlie  tension 
is  not  at  once  exaggerated,  it  will  soon  become  so.  While  a  portion  of 
the  anterior  chamber  may  still  remain  in  the  bcgiJining,  it  generally  be- 
comes at  kst  c*jmpletely  obliterated.  A  atsiphylomatoua  eye  is  always  a 
glaucomatous  one, 

TrmimcnL — Every  prophylactic  precaution  should  at  once  be  taken* 
This  includes  relative  rest  in  case  of  prolapse  of  the  iris,  and  prohibition 
of  all  fatiguing  corporeal  laborj  even  for  a  long  period  of  time  after  cica- 
trization has  octinrred.  An  eye  in  which  there  is  a  large  cicatrix  of  the 
cornea,  with  adhesion  of  the  iris,  must  be  wat<jhed,  aud,  if  possible,  an  iri- 
dectomy should  be  made  as  soon  as  the  tension  increases,  or  even  before, 

A  partial  staphyloma  can  be  cured  with  the  preservation  of  a  moderate 
amount  of  vision,  but  the  trausparent  parts  of  the  cornea  have  lost  their 
curvature  and  are  always  more  or  less  dull.  While  eserine  may  be  useful, 
atropine  must  certainly  be  avoided.  There  should  be  no  delay  in  making 
a  large  iridectomy  combined  with  excision  of  au  elongated  fusiform  piece 
of  the  cicatrix,  if  this  be  of  considerable  size.  The  latter  is  usually  very 
thin,  and  in  reuniting  the  edges  of  the  wound  greater  thick nes,-^  should  be 
obtained.  Transfixion  is  made  with  a  cataract  knife,  and  excision  is  then 
performed  by  means  of  forceps  and  scissors.  In  somewhat  pronounced  cases 
the  excision  may  be  followed  by  corneal  suture  (Kenneth  Scott),  As  this, 
however,  deforms  the  cornea,  the  conjunctival  suture  is  coming  to  be  pre- 
ferred. That  operation  is  performed  as  follows :  From  the  conjunctiva  be- 
hind the  wound  are  taken  two  flaps^  the  borders  of  the  ulcer  having  been  de- 
prived of  their  epithelium  by  scraping  ;  these  flaps  are  slid  across  tbe  cornea 
and  sutured.  The  conjunctiva  thus  adheres  over  the  wound  and  strengthens 
the  cicatrix,  which  shrinks  and  atrophies  on  a  level  with  the  portion  of 
the  cornea  that  has  been  covered  by  epithelium.  Further  treatment  consists 
in  rest  and  the  wearing  of  a  compression  bandage  for  a  month  longer. 
These  excisions  should  more  frequently  than  they  are  be  combined  with  an 
iridectomy,  which  is  made  as  large  as  possible. 

Total  staphyloma  requires  a  more  energetic  interv^ention  to  relieve  the 
pain  and  to  remove  an  awkward  ectasis,    A  simple  incision  is  of  no  use 
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whatever.  If  the  stiipliyloma  be  not  ext'ossive,  it  may  be  treated  by  cutting 
a  piece  from  the  sidej  as  in  ease  of  partial  stapliylonia,  Staphylomata  of 
gooil  size  require  a  larger  inetsiion,  including  the  entire  drciiniferenoe  of  the 
<x>rDea  and  even  extending  into  the  sclerotic.  As  lorn  of  the  nieflia  of  the 
eje»  hemorrhages^  and  purulent  infection  may  result  from  t lie  larger  wound, 
its  lips  muBt  be  reunited  with  sutures.  For  that  purpose  Critchett^H  opera- 
tion hm  for  a  long  time  been  much  in  vogue.  Thi^ee  large  needlcSj  threaded, 
are  passed  vertically  through  the  eyeball,  half  a  centimetre  from  the  edge 
t*f  the  eomea,  and  arc  left  there  to  supp^jrt  the  balL  Then,  with  a  cataract- 
knife  pn^ssetl  in  front  of  the  needJes,  a  large  horizontal  piece,  the  extremities 
cif  which  are  in  the  sclerotic,  is  cut  out.  Forceps  and  scissors  are  umi  to 
assist  in  cutting  away  the  piece  as  far  as  the  sclerotic  edge.  This  done, 
the  tJireadeil  needles  are  passed  wholly  through,  and  the  threads  are  tight- 
ened. The  result  is  a  honzontal  cicatrix  with  two  pn>jceting  extremities^ 
whicb  may  prevent  the  wearing  of  an  artificial  eye.  Therefore  preference 
is  now  given  to  excision  of  the  staphyloma  with  the  purse  suture  of  the 
cx>ojunctiva,  either  aocordiog  to  the  method  of  Knapp  or  in  accordance 
with  that  of  de  Wecker.  (See  Opm^uitons^  voL  iii.  p*  828,)  The  two 
oj^rations  are  still,  however,  sufficiently  complicated,  and  the  writer  often 
contents  himself  by  oi>erating  in  the  following  manner :  Around  the  cornea 
a  thread  is  stitcheti  well  into  the  conjunctiva.  The  staphyloma  is  then 
exci^,  and  the  thread  tightened.  The  oi>eration  is  easier  and  givc«  a 
regular  stump,  well  adapted  to  receive  an  artificial  eye. 

The  evisceration  of  the  eye,  or  enucleation  of  its  contents,  by  means 
of  a  scoop,  after  excision  of  the  cornea  {Graefe,  Bunge)^  gives  too  small  a 
sclerotic  stump  and  has  no  cosmetic  advantage  over  the  enucleation  of  the 
eyehalh  Heoling  takes  place  but  slowly.  In  some  cases  the  stump  shrinks 
to  a  small  sirx}  and,  above  all,  the  liability  to  sympathetic  ophthalmia  seems 
to  be  greater  after  this  opemtion  than  after  enucleation*  Various  attempts 
are  nowadays  made  to  preserve  a  larger  stump,  which  will  give  more  motility 
to  an  artificial  eye.  Besides  the  operation  of  evisceration,  already  mentioned, 
it  has  been  essayed  (Mules  et  ai)  to  enclose  within  the  sclerotic  spherical 
hoAim  of  glass  or  bone  {see  Opemimm\  also  a  blood-clot  (Vcnneman). 
This  practice  has  not  met  with  general  favor;  healing  is  always  delayed, 
and  ibe  presence  of  a  foreign  body  encloeed  in  such  a  manner  does  not 
leera  to  be  devoid  of  danger. 

Enucleation  of  the  eye  should  Ije  quite  exceptional,  and  should  be  re- 
served for  of  bnphthalmo8,  which  present  conditions  excluding  pro- 
tmcted  poet-operative  treatment.  At  first,  a  stump  causes  excursive  move- 
ments of  the  artiBeial  eye  ;  afterwards  the  al>sence  of  the  eye  produces  a 
stagnation  of  the  liquids  in  the  orbit,  and  painful  conjunctivitis. 

Tatto^jiing  of  a  staphyloma  m  useless,  and  exposes  the  eye  to  infection. 

M^ntidn  tnty  here  be  mftde  of  intercalary  kUtphytoimt^  wbiah  is  in  reaUtj  An  ect«9S» 
of  the  eorncii  ant  I  iiut  tif  the  $cler<.jtic.  In  a  glout.'utnaUiu*  eyt^,  often  in  cotifieqUGnce  of 
irido-cjclitiB,  ^  gmriiih-bjftck  ectasis  muy  Kornetime^  appear  betweeTi  tht  enrnefll  periphery 


e<*b&tic.  The  c?oraeajs  tliickeiml  and  infiltrated,  and  there  develops  a  small, 
fiimt,  eoDical  staphyloma,  of  which  the  cit-atrix  is  the  ceutre*  Later,  the 
cicatrix  breaks  down,  the  staphyloma  gives  way^  the  opening  closes,  and 
the  staphyloma  is  reproduced.  This  may  be  repeated  a  onmber  of  times, 
until,  finally,  the  eye  is  completely  lost  by  glaucoma* 

In  a  ca^  of  this  kind  the  writer  found,  anatomically,  at  the  location  of 
the  t!icatrix  an  excavation  of  the  cornea  lined  with  pigment  of  the  iris. 
(Fig.  21,  F.)  A  vestige  of  the  latter  had  been  taken  into  the  cicatrix.  As 
shawD  in  the  illustration,  the  sphincter  of  the  pupil  adheres  to  a  posterior 
lamina  of  the  cornea^  and  draws  it  backward  and  inward  to  such  a  degree 
fl»  to  detach  it  from  the  rest  of  the  cornea,  and  to  narrow  the  opening  of 
the  excavation. 

Trmiinejd. — Where  there  is  jieripheral  secondary  anterior  synechia  of 
tlieiris,  it  will  be  necessary  to  attempt  an  iridectomy,  and  esjiecially  a  scle- 
Totoniy,  One  may  even  have  to  excise  or  to  incise  the  small  central  iicatrix, 
for  the  sake  of  obtaining  a  more  solid  reunion  of  the  edges  of  the  fistula. 
As  in  the  case  of  partial  staphyloma,  the  conjunctival  suture  is  to  be  recom* 
mended  very  highly,  Simply  cauterizing  the  cicatrix  has  not  been  attended 
with  favorable  results. 

MALPOfiMATlONS  OF  THE  CORNEA  I  KERATBCTASIA  ;  K  ERATOGIjOBUS  ; 

KEBATOCONUS. 

(a)  Kerat&doMa  is  an  ectasis  of  the  cornea  alone,  the  iris  not  being 
involved  in  it,  as  it  is  in  staphyloma.    A  partial  keratectasia  may  result 
fnjui  an  ulcer  which  after  cicatrization  leaves  a  thin  cicatrix  ;  this  is  rare, 
however.    A  keratocele  is  from  a  certain  i>oint  of  view  a  keratectasia*  A 
cornea  extensively  infiltrated,  as  in  granular  pannus  or  parenchymatous 
keratitis^  may  beaime  ectatic  throughout.    The  curvature  of  the  centre  of 
the  cornea  is  then  increased,  and  from  this  increa.'ic  an  appreciable  degree 
of  myopia  may  result,  correction  of  which  is  useless  owing  to  an  impair- 
ment of  corneal  transparency  by  the  ectasia. 

(A)  Kemioghbm  is  a  result  not  of  keratitis  but  of  infantile  glaucoma 
(Dufour).  Tlie  infantile  cornea  yields  and  liecomes  distended.  It  is 
ectatic  all  over,  thin  and  tnins|>arcot,  with  augmentation  of  its  radius  of 
curvature.  The  anterior  chamber  is  deepened.  Vision  is  diminished  or 
e^ea  abolished  by  the  glaucoma,  and  there  is  often  an  excavation  of  the 
nptic  Berve.  The  eye  is  sometimes  enlarged  in  all  its  diameters  (hydroph- 
tbalmos).    (See  Olaumma.) 

(e)  Ket^aioconus. — ^From  some  unknown  cause,  the  centre  of  the  cornea  of 
a  young  person  may  grow  thin  and  be  pushed  forward.  The  cornea  beconies 
ical,  its  periphery  flattens,  and  its  centre  increases  in  curvature,  but  re- 
mains transparent  Vision  is  impaired,  and  in  extreme  cases  may  c%'en 
be  nearly  destToyed,  (Fig.  22.)  In  the  beginning  the  patient  complains 
mainly  of  syrnptoms  of  myopia.  As  the  cone  enlarges  the  sight  is  so  much 
interfered  with  that  it  b  no  longer  improved  by  spherical  glasses,  and,  if 
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irregular  aBtigmatism  supi^rvcnes,  it  falls  to  a  ptniit  at  which  reading  l>e' 
comes  impossible*  Through  the  ophtlialmast^ope  the  fundus  of  the  eye  ap- 
pears deformed.  When  illumined  from  adistauce  by  th«  mirror,  the  pupil- 
lary field  contains  a  dark  ring  which  surrounds  the  centre  of  the  cuniea. 


Keratosroplc  imftces  tn  a  p«4«  of  k«r«tLi>coiiiu 

Skiascopy  shows  a  stmnger  myopia  in  the  eentre  than  in  the  peripherv, 
Keratost*opic  imaj^rs,  small  and  even  regular  in  the  centre  of  the  cornea^ 
radiate  to  the  ])eriphery.    (Fig*  23.) 

In  the  begimiiug  of  the  disease  the  deformity  of  the  cornea  is  rather 
difficult  to  reeogiiize.  When  only  one  eye  is  aflected  the  observer  would 
naturally  think  that  he  was  dealing  with  a  case  of  myopia  combined  with 
a  high  degree  of  astigmatism.  The  ectasis,  however,  becomes  more  and 
more  pronounced.  In  a  progressing  case  it  may  be  plainly  seen  when  the 
eye  is  viewe<l  in  profile.  (V'ig*  22.)  An  early  diagnosis  may  be  made, 
however,  by  observing  with  the  ophthalmoscope  the  circle  of  obseuration 
around  the  centre  of  the  cornea  (Bow^man), 

Although  ihe  cornea  appears  transparent,  there  is  often  found  by  focal 
illumination  a  slight  turbidity,  which  becomes  more  manifest  as  the  disease 
advances.  The  Lwncal  centre  is  distinctly  thinned  and  is  easily  depressed 
by  a  probe-  Intra-ocular  tension  is  normal  or  slightly  diminished*  The 
eye  itself  is  not  irritated*  Tn  most  cases  btith  eyes  are  attai'ked,  the  second 
one  considerably  later^  sometimes  a  year  or  more  after  the  first.  In  the  be- 
ginning the  ectasis  is  quite  small,  but  it  slowly  and  gradually  augments 
during  several  years'  time,  and  finally  becomes  stationary,  when  the  vision 
is  very  much  impaired. 
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The  cause  giving  rise  to  this  comlitioo  h  utiktiown.  The  affection  a|»- 
peftrs  most  frequently  Ijetween  tlie  ages  of  fifteen  and  thirty  years,  A  feeble 
oooBtitutian  has  been  notttl  in  many  of  the  |«itieiits  that  have  heeii  af- 
fected. Bowman  Jbuiid  keratoma  us  in  several  members  of  the  same  family. 
Women  are  more  liable  to  tlie  diseajse  thau  men, 

Spoi»tfliie*iua  rupture  <>f  the  thina€*d  cornea  riev«r  uc?cure.  According  to  Bowmiin,  an 
ttbnormal  LmrL&udnlinn  of  tbf  aquetnis  humor  take*  plact  through  the  thhtiod  comon,  ri* 
ihiii  the  b^ltmc^e  bptwt'^ti  the  resistance  of  this  cnrnea  mid  the  Hitm-tK:ulitr  pre^aum  is  re- 
eetablbh^d.  This  explains  not  only  the  arrest  of  the  ectasU  but  nUo  the  cau.se  fur  the 
liypo«k>iia£  or  decreased  tension. 

The  method  of  prcKluetk>n  of  kerfitoconiis  U  still  utjknowii.  On  aniiti>mieii[  exHmma- 
tion,  Hulke  found  th^  lueiiibmne  of  Deseemel  intiict  in  the  centre^  and  un  at-pumulatkm  of 
Irmphojd  cells  in  the  siiperfidiil  layersj  under  Bowman meinbrane.  Brailey  d^abus  mtra- 
epitli+ilitil  iacutiffi  as  exi^^ting  in  the  entvrpntod  central  ring?*  The  stroma  M'as  mflitnik*tl 
Willi  elongated  cells,  Rampoldi  obierved  the  itianiB  cellular  in  filtration  of  the  utroma^  and, 
in  addition,  found  drops  of  myelin  in  the  epithtdium,  associated  with  the  absL^nce  of  tlio 
tii&mUrHnts  of  Bowman  and  Descemet.  It  in  highly  probable  that  the  greater  partof  thefie 
mltemti^JOi  are  the  result^  and  not  the  eause^  of  the  ectasia.  The  cellular  inliltration  par- 
tictilarlyf  which  thows  itself  in  the  central  lesion  of  the  cornea,  evidently  dct&  not  exist  in 
the  beginning,  and  even  the  thinntng  of  the  corneal  membrnnef  apparumtly  the  cause  of 
the  ectasis,  teeme  partly  to  be  one  of  its  efTectif.  In  the  experiments  of  Hi&  a  contra  I  kern- 
tecUiiia  waa  produced  by  mdstng  the  membrane  of  De>cemet  with  an  instrument  intro- 
duced into  the  anterior  chamber.  ElEchnit?,  who  h»s  recently  taken  up  the«e  experiments 
ag^ain,  cumpare^  a  keratoconus  to  an  aneurii<m  in  which  the  primary  leeion  is  a  lacuna  in 
ihe  elastic  tunic  of  the  artery-  In  his  case  there  was  originally  a  laeuna  or  an  attenuation 
in  the  membrnne  of  Deaeemet,  Before  him  Twti:'dy  supposed  keratooonua  to  result  from 
an  aTre?t  of  development  of  the  centre  of  the  cor iioa. 

In  the  treatment  of  conical  cornea  efforts  have  Ijeea  made  to  Qeutralize 
the  irregtdar  refraction  by  optiemi  measures  or  to  give  to  the  cornea  its 
Dormal  trurvature, 

Ojdieal  Treatment — In  the  early  stages,  considerable  improvement  of 
vision  may  be  obtained  by  the  aid  of  ap|>ro|iriate  concave  glasses,  com- 
binedp  if  need  be,  with  cyliadrical  lenses.  This  correction,  however,  does 
not  give  satisfactory  results  in  advancetl  cases.  Glasses  with  hyperbolio 
curve  have  been  recommeudcKl  by  Raelilmann^  but  they  are  not  of  much 
value.  The  abnormal  curvature  of  the  cornea  is  not  spherical,  nor  in 
realit>^  conical,  but  it  is  hyperbiJie, 

A  long  time  ago  Sir  John  Herschel  proposed  to  correct  the  refraction 
by  placing  over  the  oome^i  a  tnmsjiarent  shell  or  cup, — a  "  contact  glass/' 
The  suggesti^in  has  recently  been  repeated  by  Fiek  and  Kalt.  Sulzer  im- 
proved the  cnp  by  cutting  the  glam*  When  the  introduction  of  air- bubbles 
between  the  cornea  and  the  shell  is  avoideil,  a  n<itable  iuiprovemeot  of 
vision  is  obfaine*!.  Unfortunately,  the  contact  glass  is  a  foreign  body 
which  is  not  long  tolerated. 

Favorable  effects  have  always  been  obtained  by  the  employment  of  a 
stenopieic  slit,  either  alone  or  C4>mhined  with  correcting  lenses.  G,  Mackay 
has  recommended  an  opaque  diaphragm  pierced  with  a  series  of  small  open- 
ings.   H.  Snellen  has  recently,  by  means  of  a  special  variety  of  the  steno- 
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[iffiic  &Iit,  increased  the  vision  teofold.  In  this  form,  which  had  already 
lieen  recommended  by  Hensen,  the  horizontal  slit,  passing  from  left  to 
right,  narrows  almost  to  a  point  at  the  centre  of  the  oj>aque  disk.  Woi-ds 
viewed  thitmgh  the  middle  of  the  slit  are  distinctly  seen  ;  tlie  others^  appear- 
ing^ ^liaded  or  blended,  are  successively  brought  clearly  into  the  line  of  sight 
by  movements  of  the  head. 

Operaiwe  TrmimenL — Sometimes  an  iridectomy  is  performed  (Tyrrel), 
which  is  done  for  the  purpose  of  admitting  light  to  the  eve  through  the 
peripheral  ]x>rtions  of  the  cornea*  In  such  a  case  the  retinal  image  is  less 
diffused.  Iridodesisj  which  at  the  same  time  suppresses  or  displaces  the 
old  pnpilj  would  be  preferable  were  it  not  for  the  incx>Dvenienee  of  binding 
in  or  enclosing  the  iris.  The  writer  would  prefer  external  iridotoray  to 
iridectomy  or  irtdodesis.  Tattooiug  of  the  cornea  (Gran del 4ment),  w^hich 
prnduees  a  central  leucoma,  seems  to  be  no  longer  recommended,  except  as 
an  adjuvant  to  some  oi>erative  procedure  to  be  i>erformed  afterwards. 

Numerous  eftbrt^  have  been  made  to  strengthen  the  centre  of  the  cornea, 
to  render  it  more  resistant,  and  to  flatten  \t  (See  Operations,  voL  iii*  p, 
824,)  Von  Graefe  observed  that  a  corneal  cicatrix  following  an  ulcer  often 
flattened  the  membrane,  and  removed  a  layer  comprising  the  anterior  planes 
by  passing  a  cataract  knife  at  a  tangent  through  the  summit  of  the  cornea. 
Several  days  lat^r,  he  cauterized  the  wound  lightly  with  nitrate  of  silver. 
After  separation  of  the  eschar^  he  piei*ced  the  base  as  it  arched  tbrward, 
and,  when  necessary^  kept  the  perforation  o^ien.  The  result  was  a  central 
leucoma  more  or  less  flattened.    Finally,  he  made  an  iridectomy. 

A.  Critchett  and  Gayet  recommend  the  application  of  the  galvano-cau- 
tery  to  the  summit  of  the  corneaj  which  it  caut^i^es  without  always  |)er- 
forating.  Even  if  perforation  should  occur j  it  is  not  a  grave  accident,  tor 
the  aqueous  humor  which  flow^s  out  cools  the  hot  iron.  The  effect  is  the 
same  as  that  obtained  by  the  preceding  method.  It  is  usually  necessary 
afterwards  to  make  an  artificial  pupil.  Tweedy  pushes  cauterization  so  far 
as  to  cause  perforation,  which  be  believes  is  essential  to  tlie  production  of  a 
flattened  cicatrix,  and  is  without  danger.  Knapp  and  R.  Williams  shai^e 
in  his  opinion. 

Bader  excises  an  el]i|>tical  piece  comprising  the  entii'e  thickness  of  the 
membrane  fnjni  the  summit  of  the  cornea,  which  he  punctures  with  a  von 
Graefe  knife  and  then  cuts  it  ofl^  with  scissors;.  Adhesion  of  the  iris,  which 
necessitates  an  iridectomy,  always  results.  Bowman,  instead  of  excising  an 
elHptieal  piece,  removed  a  disk  by  means  of  a  small  trephine;  in  tliis  case 
also  adhesion  of  the  iris  w*as  produc^l.  Later,  he  excised  a  ring  comprisiug 
all  the  tissues  except  the  membrane  of  Descemet,  which,  bulging  into  the 
lacuna,  he  pierced  in  such  a  way  as  to  maintain  for  some  time,  perhaiis  a 
monthj  a  corneal  fistula.  The  danger  of  anterior  synechia  w^as  tliereby  les- 
sened.— It  is  evident  that  in  all  these  operations  rigorous  antisepsis  and  the 
prolonged  wearing  of  a  bandage  are  necessary.  None  of  these  eftbrts  have 
thus  far  le*!  to  a  satisfactory  result,  and  we  may  repeat  to-day  what  Soel- 
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ber^  Wells  said  In  1873,  "  All  these  methtxls  of  treatment  of  conical  w^rnm 
are  still  upoo  their  trial,  and  nothing  decisive  can  as  yet  be  said  as  to  their 
nJative  advantages  or  disadvantages/* 

Miotics,  when  used  for  a  anffident  period  of  time,  seem  to  act  favorably 
in  cases  of  conical  cornea,  the  progress  of  which  they  moderate  or  check  by 
reducing  the  tension  in  the  anterior  chamber.  Sometimes  the  only  benefit 
to  vision  derived  from  their  employment  is  due  to  oontraetion  in  the  bize 
of  tbe  pupil. 

Panas  claims  to  have  obtained  satisfactory  and  lasting  results  by  oom- 
bintng  the  employment  of  pilocarpine  at  least  three  or  four  times  a  day,  and  the 
wearing  of  a  compress  bandage  for  a  period  of  from  six  to  eighteen  months 
As  this  treatment  is  not  at  all  injurious,  it  is  well  to  try  it  in  the  beginning. 
If  the  [latient  does  not  submit,  or  if  the  effect  is  unsatisfaetorj^  cauterim- 
tion  with  the  galvano-cantery  may  be  resorted  to,  or  even  excision  after  the 
method  of  Bafler  or  Bowman  made.  The  operation  shoidd  be  followed  by 
the  use  of  miotics  and  the  prolonged  wearing  of  the  compress  bandage. 

D.— NEOPLASMS  ANI>  TUMORS  OF  THE  CORNEA;  CORNEAL 

LEPROSY, 

The  6omea  is  bo  very  seldom  the  scat  of  neoplasms  and  tnmors  that 
many  authors  deny  that  they  ever  primarily  ocx^nr  therein.  On  the  other 
hand^  the  conjunctival  limbiis  is  often  the  starting-point  of  tumors  whicli 
may  secondarily  invade  the  cornea  to  a  greater  or  less  extent.  The  tumors 
of  the  limbns,  however,  whether  malignant  or  benign,  congenital  or  ac- 
quired, all  have  one  peculiarity  in  common,  and  that  is  their  slight  tendency 
to  invade  adjacent  parts,  especially  the  cornea.  They  usually  form  more 
or  less  prominent  projections,  which  adhere  to  the  limbus,  the  cornea,  and 
the  sclerotics  by  a  slender  petliele  that  rarely  sends  out  any  deep  root  cither 
towards  the  interior  of  the  eye  or  towartls  the  c?ornea*  While  there  is 
misoD  to  believe  that  this  vulnerability  of  the  limbus  is  due  somewhat  to 
the  great  number  of  its  large  lyrophatic  lacuniB,  this  does  not  explain  the 
extreme  rarity  of  neoplasms  in  the  <x)rnea,  a  membrane  in  which  the 
nutritive  intei-chauges  are  quite  active  and  which  is  constantly  exposed  to 
traumatisms  and  iniections  from  without. 

It  is  not  our  purpose  to  treat  here  of  sclero-comeal  tumors.  Of  those 
which  attack  the  cornea  exclusivelvj  epithelioma  is  the  only  well-authenti- 
cated and  fully  identified  neoplasm,  and  it  is  very  rare.  Under  tlie  name 
of  corneal  fibroma  and  corneal  sarcoma  other  growths,  which  were  gener- 
ally small  in  volume,  |>e<hmculated,  and  formed  fundamentally  of  differ- 
ent varieties  of  conjunctival  tissue,  have  l^een  described.  The  designation 
"  fibroma*'  appears  in  some  cas^  to  have  been  applied  to  them  incorrectly. 
After  l>eing  extirpated  they  have  seldom  reapji^red. 

L  EpitAcIionui  of  the  Cornea. — We  are  able  to  present  here  a  well- 
authenticated  example  of  corneal  epithelioma,  which  has  already  been  pub- 
lifthnl  by  W.  Snellen,  * 
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Id  an  elderly  man,  who  had  l>a^ii  to  the  Diiteh  Indies,  a  pterygiiira^ 
tliat  had  reapi^iesired  after  being  removed  by  oj)erati(m,  had  givea  rise  to  an 
epithelioma,  whidi  had  invaded  and  eotisidembly  thiekened  the  whole  of 
the  cornea..  (Fig.  24.)  Several  aggregatitms  of  ct^lh  overlapping  eaeti  other 
like  so  many  onions  show  tliat  the  najplasm^  which  was  apparently  epi- 
thelial, was  really  of  a  cancerous  nature.  At  a»  the  spot  where  the  neo* 
plasm  penetrates  into  the  depth  of  the  cornea,  the  surface  looks  as  though 
it  were  embossed.  On  that  si<le  the  conjunctival  epitlielium  is  slightly 
thickencil,  but  not  as  fiir  as  the  ml-de-mCy  and  the  selemtlc  is  not  invaded 
at  all 

lu  otiier  word.%,  the  epithelioma^  which  originated  in  the  cornea,  has  de* 
veloped  almost  exclusively  in  that  membrane,  and  has  grown  only  by  in- 
crease in  breadth  J  no  prominent  projection  ap|>earing  on  the  aurface.  Ha\dng 
penetrated  the  cornea,  it  extends  under  Bowman's  membrane  and  the  epi- 
theliunij  which  are  practically  iutiiet.  Worthy  of  notice  are  the  thickening 
of  the  corner  and  the  plaiting  of  D^eemet*s  membrane,  showing,  as  they 
do,  that  the  neoplasm  has  involved  the  cornea  only  as  far  as  the  growth 
has  c^xtcnded. 

The  ne<iplasra  shows  no  tendency  to  [lerforate  Deseemet's  membrane, 
and  seems  to  meet  a  serious  barrier  at  the  periphery  of  the  cornea,  for  it 
spreads  in  every  direction  over  it.  Neither  does  it  enter  the  sclerotic*  It  is, 
therefore,  distinctly  a  corneid  neoplasm,  although  it  developed  in  another 
pathological  process  which  migrated  to  the  cornea  before  becoming  eancenju*. 

8teiner  i^*ently  published  ai]  analogous  case,  altliough  he  showed  some 
hesitation  in  diagoosiug  it  as  au  epithelioma.  We  once  extirj>ated  a  small 
tumor  that  had  developed  in  the  apex  of  a  pterygium-  It  was  five  milli- 
metres long  by  three  in  breadth,  and  protmded  one  niilUraetre,  Corn- 
pa  ris<m  would  seem  to  show  that  thest?  tumors  were  l>oth  of  a  cancerous 
uature.  It  is  worthy  of  note  that  Steiuer^s  patient  was  an  old  Javanese, 
and  that  Snellen's  case,  as  mentioned  above,  was  that  of  a  man  who  had 
i*esided  in  the  Dutch  Indies. 

Growths  diagnosed  as  corneal  epithet iomata  have  been  reportetl  by 
Stcllwag,  Galemwski,  Colsman,  and  Treacher  Collins. 

2.  Corneal  Sarmnmta  and  Fibromata, — In  a  sixty-year-old  man  Rum- 
f*chewitfich  found  a  tumor  situated  within  one  millimetre  of  the  limbus 
corneie,  consisting  of  fibrillary  stroma  thickly  interspersed  with  fusiform 
cells  and  covered  with  epithelium,  to  whicli  he  gave  the  name  of  primary 
mrmmu  of  the  cornea.  An  imalogous  tuse  is  reported  by  Pagenstecher. 
Silex  d^ignates  as  fibroma  a  pn>jeetion,  eight  millimetres  wide  and  four 
niillimetres  high,  coverecl  with  epithelium  and  containing  vessels  and  a 
nmnlier  of  small  cells,  which  had  developed  on  an  old  cimtrix.  Benson 
ha*^  liad  a  seventy -two-year-old  [mtient  with  a  glaucomatous  eye^  who  at- 
tributed to  traumatism  a  small  tumor  near  tbe  centre  of  his  cornea.  An 
analogous  case  came  under  the  notice  of  Story  and  Scott,  but  the  tumor  w^as 
ci»ngenital. 
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Other  anomalous  growths  which  have  been  seen  on  the  surface  of  the 
cornea  by  various  authors  can  be  placed  in  the  category  of  sarcomata  or  in 
that  of  fibromata  with  still  less  certainty  than  the  above. 

To  sum  up,  of  all  the  conjunctival  tumors  found  on  the  cornea  some  are 
excrescences  from  corneal  cicatrices,  while  others  are  congenital  and  might 
very  easily  be  regarded  as  abnormally  implanted  dermoids.  Ncme  of  them 
are  reported  to  have  reappeared  after  being  extirpated. 

3.  Corneal  Leprosy, — The  cornea  is  sometimes  invaded  by  leprosy  in  its 
general  tuberculous  form,  but  never,  it  would  seem,  by  anaesthetic  leprosy. 
The  infection  evidently  takes  place  in  all  cases  through  the  limbas, — that 
is,  towards  the  conjunctiva, — for  it  is  always  on  the  peripherj^  of  the  cornea 
(in  its  tissue  proper)  that  the  tubercles  first  make  their  appearance.  In 
most  instances  the  iris  is  invaded  secondarily,  next  after  the  cornea.  The 
chorioid  and  the  retina  may  likewise  be  involved  later.  The  leprotic  focus 
on  the  cornea  consists  of  agglomerations  of  young  cells  which  contain  Han- 
sen's bacillus  and  some  vessels.  The  tubercle  grows  soft,  ulcerates,  and 
exhibits  a  tendency  to  perforate  the  cornea ;  hence  iritis,  etc.,  and  loss  of 
the  eye  by  atrophy  may  supervene.  Local  treatment  consists  preferably  in 
the  destruction  of  the  nodules  by  thermo-cautery,  followed  by  the  usual 
antiseptic  applications  and  the  bandage.  As  to  general  treatment,  notably 
the  internal  use  of  chaulmoogra  oil  (up  to  three  hundred  or  even  four 
hundred  drops  per  day),  the  reader  is  referred  to  the  special  works  treating 
thereof. 

SCLERO-CORNEAI.  TUMORS. 
(See  Tumors  of  the  Conjunctiva.) 

WOUXDS  OF  THE  CORNEA.     FOREIGN  BODIES. 
(See  Wounds  and  Injuries  of  the  Eyeball.) 
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THE  NORMAL  POSITION  OF  THE  LENS  WITH  ITS  CAP- 
SULE AND  SUSPENSORY  LIGAMENTS, 

The  nonnal  position  of  the  human  lens  varies  very  mach  at  different 
of  development  When  first  formed  it  fills  almost  entirely  the 
optic  vesicle  and  its  posterior  surface  lies  nearly  in  contact  with 
the  retina,  while  in  eyes  which  go  on  to  proper  development  the  vitreons  and 
'tU  accompanying  blood-ve^ek  insert  themselves  between  the  lens  and  the 
retina^  and  at  birth  we  find  it  l}*ing  in  the 
anterior  part  of  the  eyCj  itB  posterior  caj> 
sule  being  embedded  in  the  fossa  patellaris 
of  the  vitreous  humor  in  dose  contact  with 
the  hyaloid  membrane,  while  its  anterior 
capsule  is  bathed  by  the  aqueous  humor 
and  supp*Drtecl  at  the  margin  of  the  pupil 
by  the  circular  fibres  of  the  iris,  which  are 
ieparated  from  it  only  by  a  capillary  layer 
of  fluid.  Near  the  equator  it  is  every- 
where held  in  place  by  the  delicate  fibres 
which  lis  suspensory  ligament  (the  zone 
of  Einn)  sends  into  the  anteriorj,  equat*> 
rial,  and  posterior  capsule  (Fig.  1),  The 
^ne  of  Zinn  is  itself  firmly  attached  to 
the  ciliary  processes,  ciliary  bodies,  and 
anterior  part  of  the  retina,  while  it  sends 
a  layer  forward  which  dips  down  into  the 
recesses  between  the  ciliarj^  processes  and 
nins  for\4*ard  to  clothe  the  posterior  sur- 
(ace  of  the  iris.  Held  in  place  by  such 
delicate  but  mobile  and  yielding  sur- 
roundings, the  lens  is  normally  callable  of  changing  its  curvature  ivith 
the  varying  tension  of  its  elastic  suspensory  ligament  and  capsule,  and  of 
1  retaining  accurately  its  place  in  the  eye  in  spite  of  the  very  considerable 
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shcjcks  imparted  to  it  by  the  sudden  arrest  of  motion  in  movements  of  tlie 
eye,  and  of  tmnsmitted  shocks  of  the  body  and  head  in  various  atidetic 
exercises,  such  as  runnltig,  jumping,  boxing,  etc.j  and  even  at  times  of 
resisting  considerable  direct  violence  to  the  €yel>alb  Any  decidt^l  loosen- 
ing of  its  suspensory  hgameiitj  especially  if  accomjmoied  by  a  fluidity  of 
the  anterior  part  of  the  vitreous,  is  betrayed  by  a  slight  wabbling  motion 
of  the  iris  concomitant  with  the  excnraious  of  the  eyes  and  a  variation  in 
the  deptli  of  the  auterior  chamber.  While  any  displacement  of  the  lens 
either  forward  or  backward  must  affect  the  refraction  of  the  eye  and  either 
lengthen  or  shorten  it^  princi[>al  focal  distantjc,  still  it  is  usually  only  when 
the  lens  becomes  eitlier  slightly  decentred  or  rotated  on  one  of  its  axes  that 
the  displacement  of  the  image  and  the  astigmatism  thus  produced  markedly 
interfem  with  visual  acuity  and  cause  the  patient  to  seek  medical  advice. 

The  lens  may  assume  an  abnormal  position  in  the  eye,  either  as  the 
result  of  congenital  malformatioo,  of  disease,  or  of  external  violence.  lo 
all  such  cases  there  is  a  luxation  or  dislocation  of  the  lens,  but  most  writers 
assign  to  the  congenital  displacement  the  name  of  misplaced  lens  (ectopia 
lentis)  and  Si>eak  of  displacement  due  to  other  causes  as  luxation  or  dis- 
location of  the  lens,  w^hile  Becker  reserves  the  latter  term  for  secondary 
displacement  of  the  lens  {as>  for  example,  that  due  to  the  fonnation  of  a 
staphyloma  of  the  cornea)- 

CONGENITAL  DISPLACEMENTS  OF  THE  LENS— ECTOPIA 

LENTIS. 

In  some  rare  cases  of  so-called  total  colohoma  of  the  eye  the  develop* 
ment  of  this  organ  is  so  completely  arrested  that  the  lens  never  cMjmes 
forward  to  occupy  its  normal  position^  but  remains  eml>edde(l  in  the 
vitreous  chamber  attachetl  to  the  intm-i>cular  end  of  the  optic  nerve  by 
the  hyaloid  arterv^  and  the  fi.^tal  vessels  of  the  posterior  capsule,  while 
anteriorly  it  is  attached  to  tlie  indrawn  iris  by  remnants  of  the  pupillary 
membrane*  Usually,  however,  congenital  dislocation  of  the  lens  is  due  to 
a  faulty  development  of  the  susjiensiiry  ligament,  the  lens  being  pulled 
towatxi  the  point  where  this  is  strongest  aud  best  developed,  and  away  from 
the  point  where  it  is  weak^t  or  entirely  w^anting.  This  faulty  develop- 
ment or  coloboma  of  the  zone  of  Ziun  is  at  times  aecorapanied  by  a  cor- 
responding ooloboma  of  the  lens,  iris^  ciliary  bodies,  chorioid,  and  optio 
disk.  It  may,  however,  occur  without  any  demonstraljle  lack  of  develop- 
ment in  these  organs,  and  is  otlten  acecmii^anied  by  a  flattening  or  notch  in 
the  equator  of  the  lens  at  the  point  of  the  most  faulty  development  of  ilie 
zonule*  This  notch,  where  it  exists,  is  j-eadily  seen  with  tiie  ophthalmo- 
scope as  a  bimk  in  the  otherwise  contiuuously  curved,  hlai^kish  line  of  tlie 
lens  circumference,  and  has  been  described  as  cololxjma  lentis.  The  con- 
genital displacement  of  the  lens  is  usually  eitlier  upw^ard  and  inward,  up- 
ward, or  upward  and  outwanl ;  rai'ely  or  never  downward,  the  weak  [loint 
in  the  zonula  usually  corresponding  to  the  position  of  the  fcetal  slit.    It  19 


DISEASES  OF  THE  LEJfS. 


259 


g«iemlly  found  in  both  eyes  and  in  a  syraraetrical  direction.  It  is  often 
for  rears  stationary ^  but  tliere  is  a  tendency  as  the  patieiitH  become  older  for 
the  displaeement  to  increase.  The  amount  of  mobility  of  the  lens  varies 
very  greatly-  In  some  cases  the  zonula  is  so  long  an  to  permit  of  the  dis- 
]ttc!ation  of  tlie  lens  into  the  anterior  chamber,  and  this  may  occur  while  the 
capsule  and  zonula  are  botli  intact^  as  is  evidenced  by  the  fact  that  the 
stretched  fibres  of  the  zonula  and  the  corresponding  irregularities  in  the 
periphery  of  the  lens  can  then  be  readily  demonstrated  with  the  magnifying 
glass  aided  by  the  use  of  oblique  light.  Be<4er  has  reported  an  iiitere^ring 
case,  observed  in  a  child  of  eight  years  of  age  at  Arlt's  clinic^  where  this 
€xcegsive  mobility  of  •the  leus  without  rupture  of  the  zonula  was  seen. 
Here,  as  in  most  caises  of  congenital  digloeation,  the  lens  itself  was  of  much 
hm  than  the  normil  si^e.  When  the  lens  falls  into  the  anterior  cliaraber 
ft  isflometimes  free  from  all  zonular  attachmentj  although  still  cxivered  by 
lis  capsule,  the  delicate  fibres  lietween  the  two  having  given  way.  Slight 
ectopia  ollen  passes  unobserved  in  infancy  and  early  childhood  and  it  is 
only  when  at  school  that  the  child  is  found  to  have  defective  vision.  Care- 
ful examination  usually  reveals  an  anterior  chamber  unequal  in  depth,  the 
most  anterior  part  of  the  lens  pressing  a  corresponding  part  of  the  iris 
forward,  while  at  the  opposite  side  of  the  chamber  the  iris  not  receiving 
support  from  the  lens  lies  at  a  deeper  level,  and  both  iris  and  lens  w^abble 
with  the  motions  of  the  eyes.  Looking  at  the  eyes  vs'ith  the  ophthalmo- 
scope, even  with  undilated  pupil,  usually  confirms  the  diagnosis  by  showing 
at  some  part  of  the  pupil  the  curved  bla^A  line  caused  by  the  deflection  of 
the  return  light  from  the  eye  ground  by  the  equator  of  the  lens.  So  long 
as  the  luxated  lens  still  occupies  the  entire  pupillary  spacse  the  symptoms  are 
usually  those  of  myopia  and  astigmatism^  and  where  the  mobility  of  the 
lens  becomes  slightly  greater  the  amount  of  these  defects  will  vary  with 
the  different  positions  of  the  head  and  eyes*  Where  a  fHsplaccd  lens  only 
partially  occupies  the  pupil  and  its  tdge  either  bisects  it  or  leaves  any  con- 
siderable portion  free,  the  patient  with  the  unaided  eye  is  much  annoyed  by 
double  vkion,  the  refraction  through  the  free  part  of  the  pupil  \mng  iu 
high  degree  hypermetropic  (as  in  the  aphakic  eye)  while  that  through  the 
part  occupied  by  the  lens  is  still  myopic  and  astigmatic,  Siicli  cases  also 
offer  a  most  instructive  ophthalmoscopic  picture,  and  as  we  approach  the 
eye,  using  the  usual  concave  mtrrorj  we  see  through  the  part  of  the  pupil 
still  occupied  by  the  lens  a  shadow*  moving  with  the  mirror,  and  through 
the  lensless  part  of  the  pupil  another  shadow  moving  against  the  mirror, 
while  with  the  plane  reflector  these  conditions  are  of  course  reversed* 
Where  we  take  a  condensing  lens  and  use  the  inverted  image  to  examine 
the  eye-ground,  we  often  obtain  simultaneousiy  two  images  of  the  fundus, 
one  thnaigh  the  lens  and  the  other  through  the  lensless  portion  of  the 
papillary  space.    Fig.  2^  taken  fix^m  Streatfeild,^  gives  a  view  of  the 


^Streatfyid,  Koyal  London  Ophthalmic  Hospital  Reports,  vol.  viL  p,  894. 
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Dtiuljle  im&gt?!!  of  ey^  ground  men  by  use  or  concRTc 
mirror  fttid  cotiileaiiiig  leni  la  eye  wUli  ectopia  kuUi. 
{StrektliBUd). 


double  images  thus  obtsmed  with  a  dilated  pupil.  This  author  informs  ti§ 
that  ^*  in  sliglit  moveraeuts  of  the  patient  the  retinal  vessels  in  the  same  pu- 
pillary area  seem  to  move  in  two  contrary  ways  at  once."  The  lenses  wer& 
Blightly  cloudy,  but  after  a  downward  iridectomy  with  +  l/3|  V.=20/XX. 

„     ^  In  such  conditions  the  lens  is 

sometimes  so  mobile  that  by 
leaning  forward,  bending  the 
head  downward  and  rolling 
the  eyes  in  the  same  directioni 
the  lens  will  fall  forwaitl  into 
the  pupillary  sfiace,  and  thus, 
causing  a  tempt^rary  myopia, 
enable  the  patient  to  read 
ordinar)^  print  when  the  book 
is  held  downward  and  close  to 
his  cheat.  When  the  lens  still 
occupies  most  of  the  pupil  it 
is  advantageous  to  give  the  eye 
a  myopic  correction,  but  where 
most  of  the  pupil  is  aphakic,  a  hypermetmpie  correction  (as  if  for  a  patient 
afkT  a  cataract  operation)  is  advisable.  In  either  case  the  correction  so 
much  aggravates  the  defect  existing  in  the  other  jmrt  of  the  pupil  and 
renders  the  retinal  image  received  through  it  so  diffuse  and  faint,  that  the 
patient  is  much  less  annoyed  by  double  vision  than  he  is  when  using  tlie 
eye  without  a  cnrrecting  glass. 

Ectopia  of  the  lens  is  often  hereditary  and  existent  In  several  membera 
of  one  family.  Dixon'  was  the  first  to  ca!l  our  attention  to  this  fact,  but 
since  that  time  numerous  instances  have  been  reported.  The  most  interest- 
ing  and  extensive  group  of  such  cases  of  which  I  am  aware  is  that  reported 
by  Morton,*  and  refers  to  the  same  family  originally  studied  by  Dixon. 
The  family  record  traces  this  defect  through  five  generations.  The  diagrams 
which  he  gives  of  six  of  this  interesting  seri^  of  cases  are  here  reproduced 
(Fig.  3)  and  show  the  diiTction  and  extent  of  displacement  in  various  mem- 
hers  of  the  family.  The  acuity  of  vision  obtained  by  correcting  gla^sscs  in 
^ch  is  also  given,  and  it  appears  that  all  eyes  had  more  or  less  myopic  elon- 
gation of  the  axis,  inasmuch  as  the  glasses  giving  the  best  vision  in  the 
aphakic  part  of  the  pupil  varied  fnjm  +  1/5  to  +  1/7  or  even  1/10.  All 
the  lenses  having  been  dislocate*!  inward  or  inward  and  upward,  a  divergence 
of  the  eyes  in  distant  vision  occurred  when  concave  glasses  were  used,  while 
there  was  convergence  when  convex  ones  were  employed.  The  marked  in- 
fluence of  heredity  is  also  shown  in  several  interesting  groups  of  cases. 
Bresgen^  reports  an  instance  where  a  grandmother  w  ith  ectopic  lenses 

<  Dixon,  Eoyal  London  Ophthalmic  Hoipitnl  BeporU,  vol.  I  p.  54. 

*  Morton,  ibit^eni^  voU  h,  p.  435. 

*  Br«egen|  Ceiitmlbku  fur  pntktlMibe  Aug^nheilkunder  16&7,  S.  104. 


lad  two  daughterst  with  the?  sarae  eongenltal  anoQi- 
al)%  and  the  six  children  of  one  of  t\\i>^  daugh- 
ters were  all  similarly  affectetL  A  son,  completing 
the  family  of  three,  was  liorn  with  go<xl  eyes,  bat 
his  only  c^hild  (a  son)  had  misplaced  lenses.  Mules* 
relates  tie  case  of  a  iattier  with  ectopic  lenses, 
every  one  of  whose  ten  children  were  similarly 
affected.  Tiffany*  observed  a  family  of  nine 
children,  seven  of  whom  were  affeited  with  bilat- 
eral congenital  dispiaeements  of  the  lens»  The 
remaining  two  had  no  trace  of  the  defect,  but 
healthy  hypermetropic  eyes  (about  3  D.).  Miles* 
reports  the  case  of  a  mother  who  had  ectopia  of 
both  lenseSj  which  snljsequently  fell  into  the 
lotenor  chambers,  from  which  they  were  in  tnrn 
BOfiiJessfiilly  extracted.  She  had  eight  children, 
two  of  whom  had  good  vision,  while  the  remain- 
ing BIX  showed  marked  ectopia  lent  is. 

Ectopia  of  the  lens  is  sometime  accompanied 
by  a  eorresix>nding  displaceraeut  of  the  pnpil 
(t^rectopra).  An  instance  is  related  by  Alexan- 
der* in  1874,  and  later  Jones*  gives  a  case  of 
symmetrical  dislocation  of  the  lens  and  pupil  in 
both  eyes  of  an  individual  whose  brother  pre- 
sented only  corectopiaj  the  lenses  being  in  normal 
position. 

Williams*  d€'Seribes  corectopia  with  ectopia 
in  both  eyes  of  a  brother  and  sister.    Sauvineau  ^ 
reports  a  case  of  corectopia  with  dislocation  of 
the  lens  in  both  eyes  of  a  jiatient  with  hereditary 
syphilis  and  atrophic  patches  in  the  chorioid,  and 
Sehanmlierg  one  of  ajmto|>ia  with  congenital  dis- 
placiementof  a  notched  lens,  while  Van  Duyse^ 
gives  two  cases  of  double  coret^topia  in  which  the  su  cases  of  ecu^pia  lent  is  occur- 
pupilis  were  displaced  outward,  the  cataractous    fi^^i^  *°  ^^^^  ^^iiy  mru^n.) 
and  ectopic  lenses  being  drawn  inwanh    Ereitbarth,  Pufahl,  Frickhoefferj 
Theobald,  Wicherkiewicz,  and  Lindner  have  all  recorded  cases  of  corectopia 

•  MulaK  Ophthrtltnic  Bevkw,  1883,  p. 

•  TifTmny,  B.,  Trafisiiction*  of  the  Ophthfllmologlcftl  Section  of  the  Amertcaa  Medi- 
ci!) A«80(rt&ljon,  1695. 

'  Miless,  Annnls  of  Ophthftlmology  and  Otulogy,  July,  1896^  p  54Z 
'  Aletftnili?r,  KHnischo  MonaUblatt^jr  fur  Augf^nhdlkunde,  1874,  S.  60. 

•  Jtmm^  Dublin  Ji^tirnal  of  Medical  Science^  1879. 

•  R,  WilUamSf  TransBctioriH  of  the  American  Oplitliatmological  Society,  1875,  291. 
'  SauvineiiUf  Anmle*  d*Ocu^!*^tiqii€,  July^  1696,  p.  65. 

•  Viin  Duyftef  Archivei  d^Ophlalmologiej  December,  1895. 
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witb  ectopia  leiitis.  Damianos'  liaa  found  lu  Iteratur^  fifty  caaes  of  eoreo- 
topia  with  ectopia  leutis  and  ret^ords  two  new  cases  from  Fuch's  clinic. 
Ectopia  lent  IS  may  also  occur  with  congenital  aniridia,  and  case^  are  cital 
by  Gouveaj  Klein,  and  Rindfleiscli.  According  to  D'Ociich  ^  ettopia  leutis 
occurs  once  in  about  five  thousand  cases  of  eye  dijiscasej  while  in  eighty 
im  cent,  of  tlje  cases  the  lens  remains  clear. 

LUXATION  OF  THE  LENS  (LUXATIO  LENTIS). 

The  sO'Called  spontaneous  lui^ation  of  the  lens  is  always  really  a  sect mdary 
process,  consequent  upon  pathological  changes  which  have  previously  oc* 
curred  within  the  eyebalL  These  are  sometimes  so  slight  and  chronic  that 
the  di?*placement  of  the  lens  affords  the  first  evidence  of  their  existence^ 
while  at  other  times  they  follow  such  marked  ocular  lesions  as  anterior 
svTiechia,  staphyloma  of  the  cornea,  intercalary  staphyloma,  etc.  Where 
the  displacement  is  so  slight  that  the  lens  still  I'cniains  in  partial  contact 
with  the  fossa  patellaris,  it  is  usual  to  speuk  of  a  subluxation,  but,  when  the 
lens  vacates  the  pupillary  space  and  cumes  to  lie  either  in  the  vitreoas  or  in 
the  anterior  chamber,  tlie  luxation  is  said  to  be  complete.  Luxation  of  the 
lens  may  occur  either  w4iile  that  organ  is  jx?rfectly  trausjmrcnt  or  after  it 
has  becfjme  csitaractous*  If  it  be  quite  clear  at  the  time  of  its  displacement 
it  usually  becomes  cloudy  after  a  prolonged  sojouru  either  in  the  vitreous 
or  in  the  anterior  chamljer,  and  in  either  case,  even  when  enclosed  in  its 
capsule,  it  losses  weight  and  becomes  smaller.  Even  in  traumatic  d is ItK^a- 
tiun,  the  lens  may  retain  its  transparency  for  several  weeks,  and  in  luxation 
from  disease,  although  it  fall  into  the  anterior  chambt^r,  it  may  remain 
without  marked  opacity  for  a  long  time.  Wecker  ^  mentions  an  instance 
where  the  dislocated  lens  maintained  its  transparency  in  the  vltiwus  for 
eight  years,  and  Rcconion  *  one  where  it  remained  transparent  for  four 
years.  C*  Jaeger  ^  claims  to  iiavc  seen  it  remain  transi>arent  for  a  period  of 
thirty  yeai^. 

Any  such  change  of  ]>Iace  in  the  lens  ne<x?ssarily  implies  either  a  fore- 
going relaxation  or  a  mpture  of  the  suspensory  ligament,  and  this  is  usually 
pi-eceded  by  a  bj-eakmg  down  and  fluidity  of  tlie  anterior  portion  of  the 
vitreous.  Both  these  changes  are  in  all  pro!)ab!lity  due  to  pathological 
alterations  in  the  bhxid- vessels  of  the  ciliary  prcK^sses  and  consequent  alter- 
atiou  in  the  nutrition  of  tlie  suspensory  ligament  and  vitreous*  but  our 
clinical  knowledge  of  the  facts  has  at  present  far  ontreaehed  our  limited 
information  as  to  the  underlying  pathological  processes.  Becker  has  called 
our  attention  to  the  fact  that  in  case  of  opaque  lenses  the  formation  of  caj>- 

*  BamtAfifts,  N.,  Beiti^  fm  AygenheilkuTide^  1897,  Heft  xzix^  8.  8. 

*  D'Ot*nch,  Arrhivefi  of  OphthAlinolocfv^  vol     p.  93. 
»  r>c  Wi-cfeer  el  LandoU,  Trnit^  cfmiplet  d^Ophtbalmologie,  tome  ii  p.  824, 

*  Recnpdrm,  Annales  d'Ot  uIiMique,  1852,  p.  233. 

*  C.  Jaegpf^  Dissertatio  iniiiii^iimlia,  1823. 

*  Becker,  Gmefe  UDd  Snemjicb,  U^ndbuch  dar  ge«ftinm(en  Aug^nbeillCf  Bd.  8. 
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salar  cataract  iBay  be  the  exciting  cause  of  the  rupture  of  the  zone  of  Zimi. 
Tiie  newly-fonned  spindle-cells  and  e&bsed  material  of  capsular  tatii'act 
are  always  on  the  inside  of  the  capsule^  and,  as  they  bet:ome  older,  firmer, 
and  more  organized,  go  on  to  contractj  pulling  always  in  the  direction  of  the 
chord  of  au  arCj  and  cause  the  folding  of  the  mpsule  which  we  so  ollen  tiud 
in  such  cases,  and  at  times  by  a  eon  tinned  pull  in  this  same  direction  cause 
a  aejiaratioii  of  the  fibres  of  ttie  zonula  from  the  capsule  so  that  the  cata- 
ractous  lenSj  still  covered  by  its  capsule,  but  absolutely  free  from  its  zonular 
attacbmcntSj  lies  loose  in  the  fossa  patellaris  of  the  vitreous.  Beer,  Wen- 
me\f  and  others  of  ihe  older  writers  have  already  called  our  attention  to  this 
fiet,  Btating  that  cataractous  lenses  on  attempts  at  extraction  will  sometimes 
€3cflpe  from  tlie  eye,  still  enelos<xl  in  their  entire  capsule  and  without  loss  of 
vitreous,  and  every  experienced  eye-surgeon  has  doubtless  occasionally  en- 
ODuntered  a  similar  state  of  affairs  when  openxting  for  the  extraction  of 
nver^ripe  cataracts.  The  partial  displacement  o(  tlie  lens  fmm  the  pupillary 
sjfflcc  in  any  case  of  subluxation  tends  constantly, to  increase.  There  is  a 
continuous  drag  from  the  yet  intact  or  oomparatively  sound  portions  of  the 
mnulK^  and  the  gnmter  specific  gravity  of  the  lens  causes  it  to  move  with 
every  movement  of  the  eye,  thus  tending  further  to  break  down  and  soften 
tlie  vitreouay  so  that  the  lens  eventually  quits  the  pupillary  spac^  and  in 
time  usually  subs^ides  in  the  partially  softened  vitreous  huraon  lu  all  cases 
of  spontaneous  dislocation ,  therefore,  the  lens  is  eventually  dislocated  down- 
watxl,  and  when  in  cases  of  long  standing  w*e  find  it  dislocated  upward  we 
may  be  sure  that  the  hixation  has  been  either  coug<mital  or  traumatic. 
How  easily  partially  dislocated  len3«?s  may  at  times  be  entirely  dislodged  is 
show^n  by  the  ease  reported  by  Pufahl,*  where  a  partially  dislocated  leus  had 
drawn  the  zonula  across  the  pupil  and  a  single  stroke  of  the  needle  allowed 
it  to  sink  into  the  vitreous,  the  vision  rising  promptly  from  wjunting  fingers 
at  two  feet  to  ability  to  read  Jaeger  III, 

Stebold  *  (senior)  gives  a  most  instructive  case  of  spontaneous  dishjcation 
of  an  opaque  lens.  When  he  first  saw  the  patient  the  lens  was  wabbling 
with  the  motions  of  the  eye,  and  he  advised  an  operation  for  depression, 
A  year  later  the  patient  had  a  clear  and  mobile  pupil,  and  exhibited  herself 
with  joy  as  cuRxl  without  operation.  In  1831  Desgi-anges^  relates  a  case 
of  a  peasant,  fifty-six  years  of  age,  where  tlie  cataract  had  existetl  for  nine 
years,  w*hen,  while  thmshing  in  a  barn,  he  perceived  a  sort  of  shaking  in 
his  eye  and  could  onoe  more  see  with  it.  Fischer,  in  his  "  I^hrbuch**  (1846), 
ap[*ears  to  have  seen  several  such  eases,  and  says,  thew  ai-e  cast^  in  which 
the  cataract  spontanei>usly  disappears,  either  by  sinking  in  the  vitreous  or 
by  accidental  bursting  of  the  capsule/'  and  details  a  case  where  the  sinking 
happened  while  the  patient  was  using  a  solution  of  lapis  divinus  with 
Sydenham's  laudanum,  "who  subsequently  kept  the  precious  recij^e  as  if 

Puf*bl,  Nagelf  Jafareak  uber  die  L^st,  und  Port.  1m  Geb.  der  Oph.,  1876^  S.  410, 
"  Sietioid,  Mimly  mid  Schiijidt,  Ribliotlir.'k,  1802,  IS7. 

*  DetgTMig^,  Comptft*rendu  des  travaux  de  Iti  8(>ei4U  de  uiM.  de  Ljon,  1831  ^  p. 
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it  were  gold,  and  recommended  it  to  all  blind  people/'  Sichel/  however, 
waa  the  first  to  give  ua  ao  ebbomte  drssertation  on  siK>nlaneous  sin  king  of 
tlie  lens,  and  in  some  of  the  eight  cases  reported  by  him  the  lenses  were 
entirely  cataractous,  in  eome  partially  so,  and  iti  others  entirely  clear. 
One  partial  dislocation  in  a  man  of  eighty  was  followed  by  glaucoma,  and 
in  one  case  the  dislocation  occurred  at  the  age  of  eigliteen  in  an  eye  with 
congenital  cataract.  His  first  case  was  so  accurately  objcrved^  and  fol- 
lowed over  so  long  a  i.>eriod  of  years,  that  an  abstract  of  it  is  inatrnctive. 
A  clerk  in  the  custom-house,  aged  fifty,  always  myopic,  funnd  his  sight 
beginning  to  ikih  He  had  previously  worn  — 1/4  and  — 1/3|.  The  right 
eye,  alkr  bectjming  so  dim  as  to  be  useless  to  him,  subsequently  presented 
a  narrow  field  in  which  he  could  see  at  a  distance,  and  in  which  the  vision 
was  improved  by  a  convex  glass.  This  occurred  when  the  left  eye  bad  in 
turn  become  so  dim  that  he  could  scarcely  see  to  work,  even  with  his 
nose  almost  touching  the  paper.  Still  later  a  similar  change  occurred  in 
the  left  eve,  and  when  looking;  downward  a  cloud  came  over  his  field  from 
above,  while  when  looking  up  he  conld  see  an  elliptical  disk-  Finally,  in 
both  eyes  these  disks  entirely  disappeared,  the  opaque  lenses  having  sunk 
into  the  vitreous  and  becoming  fixed  so  that  motions  of  the  head  did 
not  displace  them.  The  }>atient  six  years  later  was  still,  by  means  of 
cataract  glasses,  wwking  comfortably  at  his  business  as  book-keeper.  The 
process  of  spontaneous  sinking  took  about  five  years  to  complete.  It 
may,  however,  occupy  a  much  shorter  jwiod  of  time.  Reoordon  (1,  c) 
observed  a  patient  of  seventy  years  of  age  who,  while  waiting  in  the  hos- 
pital for  a  cataract  opration,  was  kept  alxxl  by  rheumatism,  and  obser^^ed 
one  day  that  while  in  the  recumbent  position  he  could  see  the  upper  part 
of  the  window-frame,  but  that  this  disapjw?ared  and  his  vision  clouded 
when  he  sat  up  in  bed.  In  ^'  aljout  eight  days^*  the  lens  had  entirely  dis- 
appeared in  the  vitreous. 

The  immediate  results  of  such  s|>ontaneous  luxation  when  the  lens  has 
been  cataractous  are,  of  course,  a  source  of  much  satisfaction  to  the  patient. 
Many  such  cases  are  on  record,  but  in  most  instances  the  intra-ocular 
changes  which  have  produced  the  luxation  continue,  the  vitiwus  becomes 
fluid,  and  the  lens,  if  it  r^ls  in  the  vitreous,  not  only  by  its  gravity,  in 
the  motions  of  the  eye,  oontribures  further  to  break  down  its  structure,  but, 
acting  on  the  churioid  and  ciliarj'  processes  as  a  foreign  body,  gives  rise  at 
times  to  atrophic  processes  in  these  organs,  or  at  others  protluces  attacks  of 
glaucoma.  The  latter  termination  is  more  frequent  where  the  [mrtially 
dislocated  lens  presses  on  the  pupillary  mai^in  of  the  iris.  The  clinic-al 
results  of  these  processes  are  well  iUusti-ated  by  the  following  casc^  related 
by  Arlt'  and  by  Theobald.'    Tlie  former  author  saw  in  a  boy  of  thir-teen 

'  Sichel,  Sp>Ei.  Dislocation  und  Depress  ion  der  Lime,  Eeitachrift  fiir  die  gesAmmte 
Medicin^  Bd.  xxi.,  Hamburg,  1B86. 

*  Arit,  Krankheilcn  dm  Aug<?fi,  Bd.  li  S,  273, 

■  Theobald,  Tranwiction*  of  tbe  Americwn  U|ihtbAlmological  Societj%  1892, 
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years  a  dfelMcatirin  of  the  transparent  lenses  of  both  eyes  into  the  anterior 
ebamberg.  The  Ims  of  the  nght  eye  was  extracted  with  slight  loss  of 
iritreom  Three  years  later  the  operated  eye  remained  useful,  while  its 
fellow  had  Imt  all  light-peroeptioD,  The  lens  of  the  unoi>enfcted  eye  had 
spoulanecin^ly  fallen  back  into  the  vitreous^  causing  oceasional  attacks  i>f 
pain,  while  a  conical  staphyloma  of  the  cornea  had  formed,  so  prominent 
as  aimost  to  prevtot  closure  of  the  lids  over  it  A  younger  sister  of  tliis 
boy  had  similar  dislocations  of  transjmrent  lenses  into  the  anterior  chambers. 
The  eye^,  left  to  themselves,  became  glaucomatous  and  sightless,  with 
atrophy  of  the  iris  and  dilatation  of  the  pupiL  The  lenses,  which  had 
become  opaque,  had  fallen  back  into  the  posterior  chamber*  In  Theobald's 
Cfisea  lad  of  eighteen  years  had  for  ten  years  been  able  to  shake  a  dislo- 
cated but  traPAimi-eut  lens  into  the  anterior  charal>erj  and  preferred  this 
adjuslnieBt  of  the  eve  to  any  cataract  glass  w^iich  could  be  supplied  Jiim. 
The  lens  finally  commenced  to  lose  transpat'cncyj  and  later  the  capsule 
raptured,  this  being  acajmpanitxl  by  marked  inflannnatory  action^  Lena 
fingineDts  could  be  seen  floating  in  the  vitreous.  A  year  after  this  occ*iir- 
rence  one  of  the  fragments  fell  into  the  anterior  chamber  and  excited  in- 
flammation^ The  eye  once  more  became  quiet  when,  after  artificial  dilata- 
tioo  of  the  pupil,  the  fragment  was  again  shaken  back  into  the  vitreous. 

Chisholm^  reports  two  interesting  cases  of  sjwntaneous  dislocation,  in 
one  of  which  the  optic  nerve  l>&-anie  atrophic  in  a  few  mouths,  while  in 
the  other  vision  one  year  after  the  accident  was  still  go(jtl, 

TRAUMATIC  LUXATION  OF  THE  LENS. 

Temporary  traumatic  subluxation  of  the  lens  may  at  times  be  produced 
by  injuries  limited  to  its  suspensory  I  lament, — ^as  is  well  shown  in  the  ease 
of  Auh,  where  the  eye  received  a  severe  blow  from  a  bird -shot,  which,  how- 
ever^ did  not  puucture  it,  but  wbb  found  lying  in  the  conjunctival  sac.  On 
the  fourt!i  day  after  the  accident  there  were  ciliary  injection,  a  contracted 
pupil,  and  a  slight  effusion  of  blood  into  the  anterior  chamber.  Dilatation 
f*f  the  pu[Hl  by  atrapia  showed  tliat  the  lens  was  transparent,  but  that  it 
was  tilted  forward  at  its  upjx?r  outer  part.  There  was  metamorphopsfa, 
1£h1  a  walking-stick  held  diagonally  aj>[>eared  club-shaped  at  its  upper  part 
while  it  had  its  normal  ap[>carance  when  held  in  a  direction  at  right  angles, 
On  the  thirteenth  day  the  lens  and  iris  had  rctnrneil  to  their  normal  posi- 
tion, andj  although  thei'e  was  slight  myopia,  nevertheless  vision  equalled 
Perfoi-ating  wounds  of  the  eyeball  may  at  times  be  limited  to  the 
atis))onsory  ligament  and  its  immediate  surroundings,  so  that  a  slight  change 
in  the  form  and  [Misition  of  the  leus  may  t>e  the  only  result  of  the  injury. 
Thus,  Becker '  details  an  injnr\'  to  a  boy's  eye  by  a  fragment  of  cap,  causing 
a  three-millimetre  wound  in  the  sclerotic  just  below  and  to  the  inside  of 


*Cki*holm»  Amencan  Journal  of  Uphthnlnwlogy,  April,  181*3. 

'  B<H:ker^  Ginefe  and  SiiemTBeh,  H*ndbucb  der  geairoTnten  Augenheilk.,  Bd,  v.  293. 
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elasticity  may  itself  e^pe  rupture.  Owing  to  the  prtJtection  affonled  to 
the  eye  by  the  fronuU  iMrmc  from  all  blows  t-oming  fmm  above,  ruptures  of 
the  eyeball  usually  occur  at  the  iipjKT  part,  being  prmlueed  by  blows  eoin- 
ing  from  below,  but  Lawsou '  pictiiR^  an  exceptional  case  where  tlie  rup- 
ture of  the  eyeliall  occurred  at  the  lower  margin  of  the  cornea  while  the 
leuii  lay  under  the  conjunctiva  to  the  inner  gide  of  the  rent  and  Bligiitly 
above  iL  Treacher  Collins^  also  rektts  a  ea^e  where  the  leus  was  dighn^ated 
under  the  conjunctiva  downwanl  and  outwartb  The  eye  hcaknl  and  with 
+  1 1  I>*  V.  =  20/C.  The  case  was  bl-cu  eigliteen  years  later,  and  tlie  eye  had 
not  gi%"eii  any  trouble.  The  lens  could  still  be  seen  as  a  slightly  raised 
yellow  patch  at  the  hjwer  outer  pait  of  the  glolie.  Higgins  lias  rcpurtal  a 
oiae  of  Bubcoujtinvtival  luxation  of  a  cataractous  lens,  caused  by  tlie  blow 
of  a  fi*!tt  where  the  final  visual  acuity  excetiled  that  of  the  fellow-eye  which 
hsd  been  successfully  operated  on  iu  the  usual  manner,  Sueli  iujuries^  how- 
ever, by  no  means  always  result  iiarmlessly  eveu  when  vision  is  retained, 
Jacobs  describes  a  case  where  the  eyeball  wua  ruptured  by  the  bhiw  of  a 
finger^  the  lens  driven  under  the  conjunctiva,  and  the  iris  was  either  torn 
out  or  tui'nid  back  so  completely  m  U}  he  invisible.  Inflammation  gmdu- 
ally  sulisidtilj  but  seven  weeks  later  sympathetic  iritis  devclopeil  in  tlie  fel- 
low eye  ami  extinguished  the  sight  The  exciiing  eye  with  a  proper  dia- 
phiBgm  and  a  cataract  glass  retainel  a  moderate  amount  of  vision. 

The  acconi]janyiug  figures  are  fn^m  a  case  of  the  author  where  the  suij- 
conjunetival  dislo<-ation  was  upward  and  Inward  and  had  bt*en  produced  by 
the  imtient  falling  against  the  txlge  of  a  stove.  The  rupture  of  the  scJera 
was  firmly  cic^atrized,  the  cieatrix  ench>^ing  )ugmcnt  from  the  entangled 
nltary  processes  and  chorioid.  The  lens  itself  was  irregularly  globular 
in  still  enclosed  in  its  capsule,  the  C[ntlieliiun  of  which,  although 

ioiiiewhat  atrophic,  was  distinctly  to  l>e  followed  as  a  continuous  layer  over 
a  wmsidemblc  part  of  it<  The  len^-filvrt^  themselves  were  everywhere 
eoDioicncing  to  undergo  molecular  degeneration.  The  t^taractous  changes 
Wert;  more  marke<l  near  the  rapsiile*  Fig>  5  gives  a  modemtely  magnitied 
v\m  q{  the  entire  region  involv<.Ml,  showing  the  pigmented  cicatrix  m  the 
sd*rutic  with  the  lens  in  its  capsule  and  lying  beneath  the  conjunctiva. 
The  ca|>6nle  is  adherent  to  the  sclerotic  and  In  places  also  to  the  conjunctiva. 
Tlie  Utter  membrane  at  one  [loint  has  undergone  considerable  inflamiuator>' 
tltickenitig.    Tlie  lens  is  everywhere  undergoing  cataraetous  degi^neration. 

Fig.  6  show^s  the  same  preparation,  under  a  higher  magnifying  |xiwer, 
^tapiint  where  the  capsnle  is  adherent  to  the  raujunctiva.  The  capsular 
epithelium  tan  be  distinctly  set*n  in  a  somewhat  shrnnken  and  atrophic 
wmJition.  There  is  marked  moletudar  degeneration  of  the  lens-fibres  with 
tinmerons  spindle-shaiictl  chinks  l>etwwn  them  which  are  for  the  most  part 
filled  with  granular  materiah    Further  from  the  capsule  is  to  be  seen  a 


*  Lnw*'in,  Irjjum^  of  the  Eye^  OHilt,  and  Eydkk,  1807^  p,  202. 

'Twsher  CoIlhi»|  Boyftl  Londtm  Uphthttlmic  Hospital  lii;pt*rto,  vol       p.  345. 
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baiifl  of  degenerating  lens-fibres  v,  \ili  spirKlle- shaped  raasseg  of  material 
exhibiting  transvei"se  niarkiugs,  while  still  further  in  the  periphery  lie 
ghiirply-uutliued  round  eavhie?^  in  the  lens-fibres,  filled  with  granular  d^bm, 
Alt  has  also  given  us  an  interesting  micnjscopie  examination  of  such  a  case- 
The  capsule,  which  wm  ruptured  at  the  €<piatorj  was  thickened  and  adherent 
tu  the  eonjunetiva,  no  noruial  eapsuhir  cells  remaining.  It  was  covered  on 
the  outside  by  a  firm  spindle-eelled  tissue  with  the  remnants  of  blood- ves- 
sels. "  Thero  wiis  granular  clouding  of  the  Icus-fibres,  \v*ith  Moi^agnian 
fluid  and  giant  cells  between  the  fibre*."*  In  a  ease  of  lliegeP  there  was 
Arm  vascular  tissue  binding  the  intact  capsule  to  the  oonjuncnva^  aud  a 
newly-fornuxl  epithelium  lining  the  posterior  inner  surfa^x?  of  the  capsule, 
Falehi  ^  reiK>rts  an  instance  where  there  was  rupture  of  the  mpsule  with 
marked  proliferation  of  connective  tissue  \vithin  it*  One  of  the  most  curi- 
ous  cases  on  record  is  that  related  by  J,  C*  Wordsworth*  where  iu  conse- 
quence of  a  kick  of  a  horae  there  was  a  dish>cation  of  bc^th  lenses  under 
the  conjunctiva*  A  lens  thus  dislocated  undex  the  conjunctiva  may  for  a 
long  time  remain  visible  as  a  more  or  less  globular  body,  but  usually  di- 
minishes in  size  by  absorption,  a  process  which  takes  place  more  readily 
when  there  has  been  a  rupture  of  tlie  capsule*  Sometimes  the  disltx'ated 
lens  undergoes  degeneration  and  calcareous  infiltration.  (Arlt,  Mitvalsky.) 
The  lens  is  usually  dish:«?iited  in  its  eapsulej  but  it  by  no  means  f( allows  that 
the  capsule  is  everywiiere  intact,  and  Alt  ^  and  Sachs*  haveciicli  demonstrated 
anatomically  rents  in  such  caiisnles.  Mitvalsky,*  who  has  reported  thirteen 
cases  of  subconjunctival  luxation,  found  that  in  one  ease  only  hatl  thecaj>- 
sule  remainetl  Wiind  in  the  eye.  In  some  cases  he  found  pnd iteration  of 
the  capsular  cells  and  a  gelatiniform  degeneration  of  the  cortical  fibres, 

DISI/XrATlON  INTO  TEN0N*8  CAPSULE, 

In  rare  instances  where  the  rupture  of  the  globe  takes  place  at  or  near 
the  etpiator,  the  dislocated  lens  may  lodge  in  Tenon's  capsule  (WadsworthJ 
Stontagnon,*  Mueller,*  and  Sehlodtmauu),*'*  Careful  sections  in  Seldodt- 
manu's  case  showed  that  the  lens  was  dislocated  in  its  capsule,  that  the  sub- 
cajiiiular  epithelium  was  iu  good  ccmditiou,  that  the  lens- tissue  was  under- 
going granular  degeneration  aud  breaking  down  into  albuminous  clumps. 
There  was  a  delicate  web  of  newly- formed  connective  tissue  between  the  poe- 

^  Rieg^l,  Arcljiv  fiir  Au^en-  urifi  Ohf**nljeUkunde,  1877,  Bd.  vi.  8.  8^ 

*  Fftlchi,  JtihresberiLht  fiber  die  Leistur^gen  und  rurtj^cbnvie  im  Gebiete  der 
Opbthwltnolopip,  1885,  S,  867* 

^  W<jrd6wnrlli,  Royal  London  Ophlhalmit!  Hospitfll  KtiportSj  1882,  voL  x,  p.  204.. 

*  Alt,  Archivea  of  Opbthftlmologyt  1S77. 

*  SttcliE,  Archvv  fiir  Augenheilkundc,  1879,  Bd.  xk-  S.  867. 
•Mitvakkyj  Archives  d'Ophtalinolotfie,  1897,  p.  848. 

'  Wad^wtirtliT  0.  F.,  Tmnatctiona  at  the  Aiiimcftn  Opblbal.  S'>ci«lj%  1885,  144. 

*  MiiTitttgnoUi  Archivfia  d*Opht»lm(»]n(^ej  1977,  p  204. 

*  MueUer,  Euptur  di3r  Cortietitf'df'ml  Kflpsel,  1805,  S.  18. 
SchlodiniftTirij  Arcbiv  ffir  Opbthalmologiej  %\ir.^  l^  127* 
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r!or  surface  of  the  lens  and  the  sclerotic,  wliioh  was  raueh  more  devel- 
oped at  either  extremitj*  of  the  equatorial  region  of  tlie  leiB* 

DISLOCATION  INTU  THE  VITREOUS. 

Disthxation  into  the  vitreous  is  the  most  common  form  of  traumatic 
displaeement,  and  id  it,  as  in  congenital  and  spontaneous  luxation^  the  len9 
may  remain  tmnspareut  for  some  time  in  its  new  position,  althougli  it 
event  naHv  Josos  weight,  becomes  smaller  and  more  or  less  oi>aque.    It  may 
CJtise  little  disturbance  in  its  new  position  beyond  slight  local  atrophy  of 
the  rhonoid  and  retinaj  or  it  may  caine  a  serous  chorioiditis,  or,  if  pressing 
on  the  iris  or  ciliary  processes,  an  attac^k  of  glaucoma.    In  time  the  vitreous 
breaks  down  more  and  more,  and  consequently  the  dislocatc^l  lens  is  apt  to 
move  about  in  the  eye  with  various  motions  of  the  boily  and  eyes^  and  at 
timts  when  the  patient  bends  forward  to  fall  into  the  anterior  chsmlier. 
Traumatic  dislocation  is  usually  monocular,  but  may  at  times  affect  both 
eyes^  as  in  a  case  related  by  Lorch,  where,  after  a  fall  on  the  back  of  the 
head,  dislocation  of  both  lenses  followed.    Where  the  lenses  have  Ijeen 
previously  cataractous  the  immediate  result  of  a  traumatic  luxation  is  often 
satisfactory,    Janin/  for  example,  relates  two  cases  where,  in  consequence 
of  a  fall,  the  cataractous  lenses  were  dislt>cated  into  the  vitreous^  and  in 
one  of  them  bf»th  lenses  were  simultaneously  displaced.    Law  ford  *  also 
^ves  the  history  of  a  case  where^  after  three  years  of  loss  of  sight  from 
cataract^  the  opaque  lens  was  luxated  in  a  fit  of  coughing.    The  vision 
remained  fair  lor  twelve  years,  and  then  followed  an  attack  of  pain  and 
leasion  on  account  of  w*hich  the  eye  was  enucleated.    The  lens  was  found 
to  be  shrunken  and  lying  on  the  retina  near  tbe  ora  serrata,  with  a  small 
patdi  of  chorioidal  atrophy  adjacent  to  it.  The  angle 
of  the  anterior  ehaml)er  was  not  ol>literated,  and  there 
wm  an  ingltration  of  email,  deeply-staining  cells 
around  Schlemm's  canal.     Afi  an  instance  of  the 
curious  lesions  which  at  times  accomiwiny  traumatic 
dislocation  of  the  lens  may  l)e  cited  the  case  of  Net- 
deship  where,  when  the  patient  lay  down,  the  opaque 
lens,  which  was  usually  in  the  anterior  chamber, 
siipp^l  up  into  a  jwuch  hetw^een  the  sclerotic  and  the 
outtr  surface  of  the  iris  and  ciliary  body.    The  lens 
^aa  extracted  with  slight  loss  of  vitreous,  but  four 
iBontlm  later  the  pouch  still  remained  jiatulous*    (Fig,  7.)    Wliere  the  luxa- 
tion is  originally  into  the  anterior  chamber,  or  where^  after  a  sojourn  in 
til*  vitreous,  the  Jens  slips  into  tlie  anterior  chamber  and  becomes  fastened 
in  tliis  position  J  we  can  observe  a  tmnsparent  body  in  contact  with  the 
coruea  ovei*  a  space  of  three  or  four  millimetres,  which  gradually  becomes 

^Junizi,  Hemoires  ftii&t ,  pbysiot.,  et  pliyalquefl  but  Toeil  et  iur  les  makdies  qui 
•ffwtftnt  cet  oTganei  Lyou  et  pHrbi  1772, 

'Ltwford,  Th«  Bayal  Londoii  Opbtlxiklmic  Hospital  ^epartai  voL  xL  p.  327. 
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outer  surface  &f  tlie  lri»  and 
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opaque,  the  comea  over  it  also  becoming  cloudy  ;  and  these  eymptoms  BT& 
aceomjianied  with  considerable  ciliary  iujectioo  and  watering  of  the  eye. 
If  not  treated  energetically,  the  cornea  may  either  become  9taphyloinatoii3 
or  rfongh,  and  in  the  hitter  case  the  lens  with  the  vitreous  humor  may  be 
siK)ntancously  evacuated.  Gracfe'  relates  an  interesting  case  of  dialotation 
into  the  vitreous,  caused  by  the  blow  of  a  whip  lash,  where  the  transparent 
lens  finjiUy  settled  into  the  anterior  chamber  so  firmly  that  no  shaking  of 
the  head  would  dislodge  it.  After  a  few  montlia  the  lens  clouded  and  the 
eye  l>ecame  irritable.  After  the  use  of  cold  compresses,  Graefe  tried  a 
mt>derate  discission.  Fourteen  days  later  there  was  a  mass  of  exudation 
around  the  lens  and  opacity  of  the  overlying  cornea^  although  it  was  still 
smooth  aud  covered  with  epithelium.  On  the  following  day  the  comea 
sloughed,  and  the  lens  was  sfiontaneously  evacuated  into  the  conjunctival 
sac  through  a  three-millimetre  opening  tn  the  cornea. 

Prognosis  in  traumatic  dislooition  of  the  lensj  whether  complete  or 
partial,  is  always  serious.  The  injury  is  usually  accomjmnied  by  so  much 
hemorrhage  into  the  interior  of  the  globe  and  so  ranch  subsequent  plastic 
inflammation  and  contraction  as  to  cause  eventually  total  loss  of  sight  and 
shrinking  of  the  eyeball.  In  rare  instances,  as  in  some  of  those  ahove 
referred  to^  some  useful  sight  is  maintained,  aud  in  these  cases  vision  is  of 
cjourse  much  improved  by  suitable  convex  glasses. 

THE  TEEATMENT  OF  T.UXATION  OP  THE  LENS* 
The  treatment  of  luxation  of  the  lens  will  depend  upon  the  position 
of  the  lens  in  the  eye,  the  amount  of  injury  or  disease  of  tlie  other  struc- 
tures of  that  organ,  the  degree  of  mobility  which  the  lens  possesses,  and  on 
Its  tran8|iarency  or  opacity.  Uanally  in  congenital  luxation  it  is  best  to 
content  ounielves  with  a  correction  of  the  refraction,  being  careful  to  do 
this  with  undilatcd  pupil  and  with  the  head  in  the  position  in  which  the 
{mtient  is  likely  to  hold  it  during  his  work.  In  many  cases  where  glasses 
do  not  a  Obit  1  tfje  desired  relief  an  iridodcais  would  seem  to  offer  tlie  typical 
niea^^urc  of  operative  amelioration,  securing  a  small  and  mobile  pupil  oppo- 
site to  the  centre  of  the  lens,  but  the  occasional  occurrence  of  cyclitis  after 
this  fipenition  usually  deters  us  from  employing  it,  and  a  small  iridectomy, 
ooufintHl  if  jKJSSible  to  the  sphincter  of  the  iris,  will  at  tiroes  be  the  best 
remttly,  even  if  it  does  not  afford  as  good  a  primary  result  as  iridodesis. 
In  ihmc  nmm  moderate  aud  careful  discissions,  taking  care  if  possible  to 
avoid  wounding  the  vitreous,  will  often  cause  a  sufficient  absorption  of  the 
di^UHHtcd  lens  to  leave  a  clear  pupil,  and  thus  enable  us  to  obtain  good 
vie^ion  witli  A  suitable  glass.  Where  the  lens  is  quite  loose  in  the  vitreous 
huniur,  even  where  there  is  fair  vision,  it  is  perhaps  best  to  ojierate  for  its 
removal  ft'om  the  eye,  inasmuch  as  the  probabilities  of  the  occurrence  of 
glaucoma  or  serous  chorioiditis  or  of  breaking  down  of  the  vitreous  and 


I  Gm«fQ,  4rchtv  tiXr  Opbthmlinologiej  i.,  1,     338,  344. 
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pennaDent  lodgement  in  the  anterior  chamber  becorae  gimter  than  thoFe  of 
DDilue  loss  of  vitrtjous  or  of  the  a\v^akenii]g  of  inflammatory  processes  in  a 
diseased  eyeball  by  an  operation.    There  will  nsiially  be  loss  of  vitreous, 
but  in  mmt  instances,  by  asing  a  wire  loop  as  traction  instrument  and  gently 
pushing  back  the  iris  with  it,  the  mass  of  vitreous  which  cciraes  forward 
will  carry  the  lens  into  tlic  grasp  of  the  instrument,  provided  it  he  j>er- 
feetly  free  from  all  zonular  attachments.    If,  however,  there  be  any  rcm- 
nftDt  of  the  zonule  holding  on  to  it,  it  will  be  still  further  displaml  in  the 
vitreous,  ami  tlie  portions  of  that  jelly-like  mass  which  come  forward  will 
press  it  backward  into  the  eyeball.    A  realization  of  this  state  of  affairs 
bos  made  many  operators  try  to  bring  the  lens  into  the  anterior  or  posterior 
chamber  before  attempting  to  extract  it,  and  to  prevent  its  escajTe  into  the 
vitreous  during  operation  it  has  been  proposed  to  operate  on  the  patient  in 
the  prone  position,  be  leaning  forward  over  a  table  (Noyes),  or  to  secure  the 
lens  in  its  position  by  inserting  a  bident  behind  it  (C.  R.  Agnew),  entering  it 
into  the  ciliary  body  of  one  side  and  bringing  it  out  in  a  corresponding 
fKtsitton  on  the  other  side.    The  author  is  inclined  to  fear  the  bident^  on 
account  of  the  necessary  wounds  of  the  ciliary  region,  and  believes  that  in 
the  sitting  posture,  the  patient  leaning  slightly  forward,  the  manoeuvre 
previously  d^ribed  will  enable  us  usually  to  secure  the  evacuation  of  the 
lens*    Un fortu n ately ,  o wi n g  to  th e  i  n creased  d ange i-s  at  te n d  i ng  t h e  ad m i  n  i s- 
tnition  of  an  aniiesthetic  in  a  sitting  posture,  and  the  deleterious  effects  of 
any  struggling  of  the  patient  during  its  administration  in  displacing  the 
lens,  we  usually  have  to  forego  aufesthesia,  which,  however,  if  pushed  to 
al>st4ute  unconsciousness  reduces  the  likelihood  of  loss  of  vitreous,  except 
possibly  in  eases  where  there  is  severe  vomiting  during  the  recovery  from 
its  effects.    Where  the  lens  is  firmly  and  permanently  lodged  in  the  an- 
h'.nor  chamber  there  can  be  no  doubt  of  the  advisability  of  its  extraction, 
Thtg  is  best  done  by  a  small  downward  flap  made  just  inside  the  limbus 
with  a  Graefe's  knife.    We  must  remember,  however,  that  it  may  have 
be^me  adherent  to  the  cornea,  and  Mauthner  reports  a  case  where  it  had  to 
be  SL'raped  away  from  the  cornea  with  a  spoon.    The  eye  healed  with  a 
permanent  and  vascular  opacity  of  the  cornea, 

In  sulxx)njuncti%al  luxation,  if  the  eye  becomes  quiet  with  any  degree 
of  vision  it  is  usually  best  to  allow  the  lens  to  remain  in  position.  Where 
there  are  recurrent  attacks  of  pain  and  cyclitls  the  eye  should  be  enucleated. 
When  we  attempt  to  remove  the  lens  it  is  well  to  wait  until  the  sclerotic  is 
firmly  cicatrized,  and  to  make  the  incision  in  the  conjunctiva  at  the  margin 
C'f  the  lens  most  distant  from  the  rupture  in  the  sclerotic,  to  avoid  any 
(Jimtice  of  ciliary  staphyloma  following  the  operation.  Lawson  *  relates  a 
<^of  Bow^man's  where  the  removal  of  the  subconjunc*tivally  dislocated  lens 
ten  days  after  the  injury  was  tbllowed  by  the  formation  of  a  ciliary  staphy- 
kttm  at  the  position  of  the  rent  in  the  sclerotic ;  while  Harlan  ^  observed  a 

'H(krl*3i,  Tran»acti<>nfl  of  the  American  Ophthalmological  Societv,         vol.  iv,  p.  140* 
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Bimilar  €)ceurrence  ensuing  in  removal  of  the  lens  five  weeks  after  the  injuiy* 
The  same  author  observed  a  case  wliere  the  lens  reniained  for  three  years 
under  the  conjunctiva  while  the  jmtient  still  had  useful  vision  in  the  eye. 

ARRESTS  OF  DEVELOPMENT  AND  MALFORMATIONS  OF 

THE  LENS. 

ABSENCE  OP  THE  LENS. 

Morgagni,  V.  Walther,  and  Arnemann  are  all  cited  as  giving  examples 
of  absence  of  tlie  lens.  This  defect  probably  never  occurs  except  eitlier  as 
the  result  of  an  arrest  of  developmeut  at  an  early  stage  of  foetal  life^  or 
as  the  consequence  of  disease.  The  case.^  recorded  by  Seller  and  by  y. 
Ammon  as  occurring  in  microphthalmic  eyes  appear  to  belong  to  the  former 
cate^ry.  Dunn^  has  published  an  interesting  case  of  entire  abscm^^  of  the 
lens.  There  m'os  a  central  cord  in  tlie  vitreous  corresponding  to  the  position 
of  the  hyaloid  artery.  The  oomea  was  unut^ually  globose^  but  Dr,  Dunn 
informs  me  that  it  presented  no  traces  of  scar  or  cicatrix  of  any  kind* 

THE  NOItMAL  LENS. 

The  normal  adult  lens  is  a  biconvex  Iwxly  more  cur\^ed  at  its  posterior 
than  its  anterior  surface^  and  measures  on  an  avei-age  9,5  mm.  in  its  equato- 
rial diameter^  4  mm.  in  its  antero- poster! or  axis,  with  a  radius  of  curv^atura 
of  8,2  mm.  for  its  anterior  and  of  6  mm.  for  its  pof^terior  surface.*  There 
is  in  healthy  eyes  some  variation  in  measurement,  but  usually  the  size  of 
the  lens  corresponds  to  that  of  the  cornea  and  of  the  ciliary  circle,  being 
larger  where  these  are  large  and  smaller  where  they  are  small.  The  space 
between  the  equator  of  the  lens  and  the  ciliary  processes  in  the  vast 
majority  of  cases  remains  about  the  mme,  the  diameter  of  the  circle  formed 
by  the  ciliary  processes  being  usually  aliout  11  mm.  Slight  defects  in  th 
distribution  or  in  the  patulousness  of  the  fcetal  blood-vessels,  however,  at 
times  interfere  with  the  developmiiut  of  tie  lens,  and  we  find  lenses  which 
are  small  in  comparison  with  the  diameter  of  the  ciliary  circle  of  the  ey 
from  which  they  are  taken. 

MICROPHAKIA. 

Where  abnormally  small  lenses  exist  there  may  be  in  consequence  of 
similar  arrests  of  development  a  relaxed  suspensory  ligament,  or  when, 
owing  to  disease  of  the  eye,  the  connection  between  the  zone  of  Zinn  and 
the  capsule  is  weakened  or  dissolved,  the  small  lens,  on  any  sudden 
arrest  of  motion  of  the  eye  or  shock  to  the  eyeball,  readily  prolapses  into 
the  anterinr  cliamber,  where  it  appears  as  a  small,  highly  refractive  crystal- 
line di>^k,  and  is  fnxiuently  by  some  similar  process  shaken  back  again  into 
the  vitreous  chamber,  or  drawn  tliere  by  gravity  when,  the  pupil  l:)eiDg 

'  Dunn,  Archives  of  Opbllmlmrilogy,  January,  1896,  p.  112. 

'  These  dimetiebtii  »re  from  Henl«'a  meflauremeiiU ;  the  radius  of  curvaiurR  It  from 
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feirly  large,  the  patient  assumes  the  retiimbent  position.  Such  lenses^  how- 
eircr,  as  was  shown  in  the  previous  s^ctioD^  may  remain  in  their  abnormal 

•position  for  a  long  time»  retaining  tlieir  transparency  for  varying  periods, 
but  usually  becoming  cloudy  and  causing  inflammatory  opacity  and  softening 
of  the  cornea.  Hartridge*  gives  an  interesting  account  of  such  small  but 
wU-tbrmed  and  transparent  lenses  existing  in  both  eyes  of  a  brotlier  and 
sister.    The  eyes  were  highly  myopic,  and  when  the  pupil  was  dilated  by 

Ttttropm  and  examined  with  the  ophthalmoscope  a  considerable  space  was 
Been  to  intervene  between  the  pupillary  margin  of  the  irisantl  the  periphery 
of  the  lens.  Mitvalsky  also  relates  two  such  cases.  In  one  of  these  tlie 
homontal  diameter  of  the  cornea  measured  12  mm.,  whtle  after  extraction 
the  partially  opaque  lens  measured  only  7  mm,  equatoriallyj  by  4.5  mm,  in 
the  antero-jx*sterior  diameter.  Sucli  microphakic  lenses  are  usually  fairly 
well  shaped,  although  perliaps  moVG  globular  than  usual. 


THE  NOTCHED  LENS — COUiBOMA  LEKTIS. 

In  such  instances  where  the  pupil  is  dilated  with  a  mydriatic  the  oph- 
ihialraosfope  shows  a  notch  in  the  ecpuitor  of  the  lens,  usually  so  directed  as 
to  look  downward,  downwaixl  and  inwanl,  or  downwanl  and  outward. 
The  coloboma  may  vary  in  degree  from  a  slight  flattening  of  (he  convex 
edge  of  the  lens  to  a  deep  concavity.    Its  edges  are  at  times  serrate  and  in 
rare  instances  we  find  two  such  indentations  in  the  periphery.    The  etpia- 
torial  notch  probably  always  corresponds  to 
some  accompanying  malformation  in  the  zone  of 
Zinn.   At  times  it  is  accompanied  with  coloboma 
of  tlie  iris  and  chorioid,  and  it  then  corresponds 
in  gencnd  direction  with  these  defects.  Notches 
ustially  at  the  periphery*  of  the  lens,  but  the 
iccompanying  cut  from  Becker*  shows  that  they 
majr  b©  ooufiued  to  the  posterior  surface  of  the 
l*m   (Fig*  8»)    The  figure  represents  a  section 
of  the  lens  of  a  new-born  child  suSering  from 
or)Dgenital  syphilis,  witli  a  curious  horseshoe- 
ihaped  groove  on  its  surface,    Tlie  opening  of 
tlie  horseshoe  was  directed  downward  and  the 

measured  7  mm.  in  efpiatorial  diameter  and  4*25  mm.  in  sagittal.  In 
tills  case  there  was  no  defect  in  the  zone  of  Zinn  nor  any  otlier  aiipret^'able 
malformation  of  the  eye, 

A  coloboma  of  the  lens  may  be  accompanied  with  an  upward  dislo<^a- 
tiOQ,  with  a  corresponding  defect  in  the  sfione  of  Zinn,  as  is  well  shown  in 
tte  figure  taken  from  a  case  reported  by  Gunn,*    (Fig,  d,) 


Horse*  hf>e^ij*ipeil  notch  in 
ih&  pr>3terlQr  surfii««  of  th«  lens. 
(Bee  iter.) 


'  0*  Hartridge,  Tmniactloni  of  the  Ophtlmlmolo^cal  Society  of  the  United  Kjngdotn, 

'  0*  BfsdkeTf  Atlaa  der  pathologiaclie  Topogmphi©  dea  Auges^  Tab.  lii.  Fig*  fl, 
•  Gunii^  TrtttisBrtioiiB  of  the  OphlhaL  Society  of  the  tTnited  Kingdom,  vol.  ix.  p.  166. 
Tou  IV.— 18 
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Fig,  10  depicts  an  iDteresting  case  of  Christen.*  In  the  right  eye  the 
iris  was  tremuloUB,  and  its  tissue  partly  atrophic,  although  the  pupil  re- 


Eotopta  of  boib  h^msst  wlUi  colobomm  of  e^ch  lei»  »o4  oi  tue  icuiii^  uf  zidd.  (iiuim.) 

acted  promptly  to  light.  The  lens  was  perfectly  transparent,  but  partially 
dislocated  inward  and  upward.    The  outer  lower  edge  w^as  flattened,  and 


Erg  111  w 


Left  ey*. 


CoIubomA  of  light  and  left  l^ia.  (Cbrlften.) 

from  it  three  threads  of  tissue  extended  outward  towards  the  ciliary  body* 
The  left  eye,  also  represented  in  the  figure,  in  addition  to  a  roh>horaa  of 

the  iris  upward  and  outward,  showed 
11*  a  flattened  periphery  of  the  lens  at  this( 

poiut*  Tbe  zonula  could  not  In?  demon- 
strated in  the  coloboina.  Dunn  also 
rejjortfi  an  instance  of  notched  lena 
with  ectopia  upward  and  inward.  The 
dinmetei^s  of  the  cornea  were  every- 
Avhei*e  from  one  to  two  millimetres  less 
tliaa  those  of  the  well4brmed  fellow- 
eye.  An  interesting  ease  is  recorded 
by  Baas^  where  the  lens  was  kidney- 
shaped,  the  hilus  being  almost  directly 
inwunl,  and  projecting  into  it  was  a 
plug  of  retainer!  fcetal  iris  tissue  which 
had  apparently  prevented  a  proper  de- 
velopment of  the  lens  in  this  direction.    There  may  be  a  double  notch  tn 


KldiiL'y  »iiiH*ea  len*t  colobOBia  Inward. 


1  Cbriaten.  An-hives  of  Opbthnlrfiotogjs  June,  1896,  p.  30. 

•  Buns,  KUmaclie  MouttUblatier  fur  Augenhdlkund^,  189$,  S.  297. 


the  lens»  as  in  the  cases  rm>rded  by  Schioas-Gemuseiis^  and  by  Meyer,^ 
In  the  latter  case  there  were  two  distinct  natrhes,  one  in  the  lower  nasal 
and  one  in  the  lower  temporal  murgiii  of  tbe  lens,  of  irregularly  triangular 
form  J  whose  apic^  reached  about  half*way  between  the  equator  and  the 
c?entre  of  the  lens.  The  intervening  swtor  of  lens  tissue  extended  out  to 
I  he  normal  position  of  the  equator.  The  rL*@t  of  the  lens  was  uormal  in 
shape.  The  eye  was  myopic — a  myopia  probably  due  to  tlie  lens,  —  2D, 
giving  V.  =  1/6  when  looking  through  the  lena,  while  +  10  D.  with  dilated 
pupil^  when  the  jiatient  lo*)ketl  through  the  eoloboma,  gave  equal  acuity  of 
vision.    There  was  no  eolobonja  of  the  iris  or  chorioid. 

Coloboma  of  the  lens  is  not  necessarily  connected  with  myopic  refraction. 
Bowman  and  HeyP  each  observed  it  in  a  hyi>ei  metroi>ic  and  Grueuing* 
in  an  emmetropic  eye.  Many  eases  of  eoloboma  of  the  lens  are  now  on 
retH>rd.  Heyl  (1^75),  in  his  paper,  sums  up  twenty-three  including  his 
own^aud  in  1893  Bock  *  records  forty-six.  To  these  may  Im.*  added  (mostly 
sioL^  that  date)  those  reported  by  01l%w,  lodko,  Badal,  Becker,  Schiess- 
Gemuseus^  Cissel,  Stephenson,  Marple,  Hess,  Theolmld,  and  Rogman. 
Knapp  gives  a  case  where  the  defect  was  situated  in  the  upj>er  part  of  the 
lens,  and  Rogman  has  recently  descrilxxl  another  oci'upying  the  same  situa- 
tion, lodko,  Cartw right,  Schanmberg,  and  Christen  eaeh  i\?port  one  where 
it  occupied  the  upper  outer  part*  Bo%vinan,  Biias,  Schieas-Gemnseus,  and 
Hess  each  record  a  defeat  pointing  inward,  and  Schaumberg  a  second  case 
where  the  notch  was  upward  and  in  wait! ,  Lang  and  Theobald  each  de- 
ibing  a  defect  pointing  outward.  In  Theobald's  firnt  case,  where  the 
IkiMi  was  at  the  outer  part  of  the  lens,  it  was  possibly  traumatic,  as  was  a 
correspoiMltng  scar  in  the  cornea*  In  all  other  reported  cmses  the  defect 
has  been  in  the  lower  |mrt  of  the  lens,  or  in  its  lower  inner  or  lower  outer 
pfjrtion.  Of  course  most  of  tht^^  obscr\*ations  have  been  made  with  the 
ophthalmos(!ope,  but  notelied  lenses  have  also  been  ex t meted  fmm  the 
living  eye  and  examined  anatomically*  Thus,  Bowman^  extracted  a 
notched  and  dislocated  lens  on  m-count  of  reiratwl  attacks  of  glaucomatous 
tension,  and  describes  it  as  '"altogether  too  small  and  too  miwex.  Its 
equator  was  circular  but  irregular,  in  a  way  to  give  indication  of  the  tri- 
linear  arrangement  of  its  segments, — Le,^  it  approached  in  a  slight  degree 
to  a  triangular  outline  when  seen  from  the  front  or  back,"  BadaF  also 
extracted  a  notcljed  lens  in  its  capsule  from  an  eye  with  cololx)ma  of  the 
iris  and  chorioid.  Its  horizontal  diameter  was  eight  millimetres,  its  vertical 
diameter  at  the  notch  seven  millimetres,  its  sagittal  five  millimetres.  As 


^  Scbieaa-GeiTiu^eiiB,  Ancliiv  fur  Ophthalmologies  1888,  xii.  45S. 

•  Meyi>r,  BuHeim  d*?  la  SocilU^  Opht.  dc'Paria,  N^»vember,  lftfl2. 

•  HevL  Report  of  Fifth  Tnternatinriul  Ophthalrnological  Congress,  1875^  p.  16, 

•  Gmening^s  Rq?f>rt  of  Fifth  Inlcrofttional  Ophthfllmologk-al  Congree*,  p.  28. 

•  Bock,  Die  ADgcbfircnen  Colobomae  d&A  Angaepfds,  Wieiij  1892. 

•  BowiTiftTi,  The  Bojal  London  Ophthalmic  Hospital  BeportSj  yoh  v.  Part  1^  p.  16, 
'  Biid«l,  G»KOlte  des  H6pituiii,  1880,  p.  459. 


previously  mentioned,  the  defect  may  be  aticompained  by  a  coloboma  of 
the  iris  or  eliorioid,  but  is  more  orteii  observed  without  any  tracf*  of  snch 
accoinpanying  lesion,  Jt  usually  aflecta  both  eyes,  but  in  a  number  of 
cases  the  fellow-eye  has  Ijeen  foimd  entirely  normal  In  many  instances  it 
ta  recorded  that  tlie  uotc*hetl  len:^^  were  absolutely  clear,  but  there  have  often 
been  observed  in  them  varioim  degrees  and  forms  of  cataract.  In  Knapp*s 
case  the  opacity  was  central,  in  that  of  Schiess  a  central  capsular  spot,  in 
that  of  Cartwright  a  posterior  opacity  with  retained  hyaloid  arteries  ;  in  one 


already  referred  to,  says,  "the  inner  margin^  instead  of  being  a  regular 
curve,  presents  sevei-al  sinuosities,  and  takes,  on  the  whole,  a  horizontal 
direction,  as  though  the  lowest  jmrt  had  sprung  upward  from  its  attaeli- 
mcnt  to  the  ciliary  body,  while  the  lateral  jiarts  are  still  held  by  the  sus- 
jjeiisory  ligament."  While  this  feebleness  or  detWt  in  tlie  jcnnula  is  prob- 
ably the  true  explanation  of  gome  suj^erficial  notc^hes.  and  jx^ssibly  due  to 
imperfect  closure  of  the  fcetal  slit,  the  deeper  notches  in  tlie  lens,  as  has 
l)ecu  pointed  out  by  Heyl  and  Hess,  are  probably  caused  by  some  con- 
genital  defect  dependent  upon  an  anomalous  distribution  of  the  hyaloid 
artery  or  of  its  branches  to  the  posterior  leos  cajisule*  The  exact  nature, 
however,  of  such  a  congenital  detect  is  very  differentiy  understood  by  the 
two  authors  just  mentioned,  Heyl  holds  that  insufficient  or  arrested 
development  of  some  of  the  vessels  of  the  vascular  lens-capsule  causes  an 
arrest  in  the  development  of  the  lens,  while  Hess  maintains  that  the  defects 
are  due  to  pressure  on  the  leus  by  some  portion  of  vascular  foetal  tissue 
which  has  not  undergone  regressive  changes  and  absorption  at  the  usual 
time.  Bock  also  believes  that  the  vascular  plug  of  ingrowing  mesoderm 
is  a  hindeniDce  to  development  at  the  point  of  contact,  while  Bach  ^  thinks 
that  the  lens  at  times  becomes  too  large  for  the  seojndary  optic  vesicle, 
and  that  at  the  points  of  contact  with  tlie  ingroTving  mesoderm  there 
is  sufficient  pressure  to  cause  molecular  degeneration  of  the  subcap- 
sular fibres,  which  undergo  gradual  absorption  and  leave  a  notch  in  their 
place. 


case  of  Bowman,  in  one  of  Gunn, 
in  two  of  Rogman,  and  in  one  of 


the  lens.    Bowman,  in  the  paper 


1  L.  Bacli,  Archiv  fflr  Opbthalmqlogie^  xlv,,  1,  8.  66, 
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LENTIGONU8. 

The  woomalles  classed  as  lenticonus  consist  of  a  more  or  lesa  conical  pro- 
jection of  the  aoterior  or  posterior  surface  of  the  lens.  Such  forniations  give 
rise  to  various  degrees  of  myopia  in  various  areas  of  tlie  pupil  larv  space,  the 
refmctiou  being  highest  at  the  apex  of  the  cone,  thus  producing  a  state  of 
a^irs  which  as  regards  the  refraction  of  the  eye  much  resembles  conical 
coram.  In  several  oi  the  rejwrted  eases 
the  defect  has  l>een  confined  to  one  eye 
only.  Webster*  in  1875  gives  a  most  in- 
teresting  case  where  the  apex  of  the  lens 
cone  prajet*t<^  into  the  anterior  chamber. 
His  picture  of  it  is  reproduce<l  in  Fig,  13. 
With  normal  pupil  a  glass  — H  gave  V, 
while  with  dilated  pupil  the 
periphery  of  the  lens  was  so  flat  that  -r 
1/10  gave  V.  =  20/XL.  In  1880  Van  der 
Laan  *  dcBcribes  a  protuberance  in  the  an- 
terior portion  of  the  lens  occupying  about  unUc^^m...  w.b.tar.) 
one- fourth  of  Its  surface.    In  the  centre 

there  waH  high  myopia  and  in  the  periphery  hy|iermetropia  =  3  D.  Lindner 
reports  a  case  of  lenticonus  anterior  with  ct^topia  and  corcctopia.  Both 
lasses  were  dislocated  upward  and  had  jiyramidal  projections  on  their 
anterior  surfaces  while  the  pupils  were  drawn  downwartl, 

F.  Meyer*  in  1888  describes  a  case  of  posterior  lenticonus  in  which  there 
was  a  small  ojmcity  at  the  iK>sterior  pole,  Knaggs,*  Venneman,*  Eiseckj 
Mitvalsky,  Gnllstrand^  Salzniann,  Doyne,  Hart  ridge,  L,  Mueller,  and 
Jackson  *  have  also  observed  teases  of  lenticonus  posterior.  In  describing 
his  case  Veuneman  remarks  that  in  a  year  the  central  myopia  became 
greater,  this  change  corresponding  w^ith  increfu§ed  acuity  of  vision.  He 
therefore  hoped  to  see  the  lenticonus  eventually  change  to  a  Icntiglobus, 
Van  der  I^aati  also  iu  the  case  aljove  cited  asserts  that  the  lens  eoue  was  of 
gradnal  formation  and  had  lasted  eight  years.  It  is  therefore  prohable  that 
in  some  cases  the  pathoIt>gical  cfianges  iuitiated  diiriug  the  development  t>f 
the  eye  do  not  Ix^ome  statiouary  but  go  on  to  further  development.  Weeks  ^ 
and  Roosa*  each  describe  a  case  of  posterior  lenticonus  in  wliich  tber» 
was  opacity  at  the  apex  of  the  cone.  In  the  patient  of  Weeks  there 
were  remnants  of  fetal  pupillary  membrane  in  the  other  eye,  which  was 

»  Webslert  Archives  of  Ophtlmlniologj,  i^.  2,  262. 
>  Van  der  Laati,  Naijel,  Jahreaberichl^         S,  3f;4. 

»  F.  Meyer,  Cenlnvlblatt  fiir  praktiscli*^  Augenheilkunde,  FebruBry^  1888^  541. 

*  Kf}a^g:fi  The  Lancet,  1891,  ii.  p.  657. 

*  Vennem&n,  Animlea  d'Oculistique,  i.  cv  p.  158. 

*  JacksoD,  Section  on  OphthaJnaoioje^y,  CuUege  ot  PhjaiciatiB  of  Philada.,  1894. 
T  Woeki,  ArcBive*  of  Ophtbalnvology,  voL  xi.  p.  260. 

*  BDoift,  Treatii€  on  Diseases  uf  the  Eye.  I8i»4,  p.  423. 
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otherwise  healthy*  In  Rooea's  cAs^e  the  fellow-eye  was  normal.  Elschni^ 
haa  also  recordeil  a  case  of  marked  lentiglobus  posterior  with  slight  opacity 
of  the  parts  involved. 

In  several  of  the  cases  of  lenticonns  there  was  a  varying  degree  of 
opaeity  in  the  lenSj  but  in  the  easels  reported  by  Knapp^  Venuenmn,  Doyue^ 
Hartridge,  L*  Mneller,  Syni,  and  Cramer  the  lens  appears  to  have  been 
entirely  transpireut.  In  one  of  the  two  cases  reported  by  Mueller,  in  spite 
of  the  reflex  image  from  the  anterior  capsule  being  smaller  in  the  centre  of 
the  pupil,  the  refraction  in  the  axis  of  the  lens  was  2.5  D.  lorn  than  in  the 
|>eriphery,  while  in  his  second  case  the  uaual  relations  obtained,  the  refrac- 
tion Ijeing  higher  in  the  centre  than  in  the  periphery.  Mueller  believes  the 
variation  in  the  refraction  in  the  different  pupillary  areas  to  he  due  to  the 
shape  of  the  nucleus  of  the  lensj  which  according  to  him  may  be  either 
spindle-shaped,  giving  higher  central  refraction,  or  saucer-shaped,  giving 
(as  in  his  first  case)  lower  central  refraction. 

Pathology  of  Lenticonue.—With  the  ej^eeptron  of  the  case  of  Per- 
gens/  who  found  lenticonus  posterior  in  the  buphthalraic  eye  of  a  four- 
and-a-Imlf-year-old  child,  we  have  no  anatomical  investigations  of  this 
anomaly  as  occurring  in  man,  and  in  default  of  this  we  must  turn  to  simi- 
lar conditions  found  in  the  lower  animals,  Becker^  describes  a  conical 
projection  on  the  posterior  ipAvt  of  a  rabbit's  lens  which  was  apparently 
everywhere  covered  with  capsule  and  in  wliicli  the  lens- fibres  although 
abnormally  arrangecl  were  transparent*  HessVhas  since  published  a<xx)unts 
of  two  such  malformations,  one  from  the  eye  of  a  pig,  the  other  Irom  the 
eye  of  a  rabbit    These  are  well  shown  in  Figs.  14  and  15.    In  each  there 


Fto.  14.  Fm.  15. 


LentiCOniiE  in  pig's  eye.  LeutlcuiitiB  iu  rabt>H'a 

(Hen.^  eye.  (Hesa.) 


is  an  irregularly  globular  projection  from  the  posterior  part  of  the  lens 
covered  by  a  very  thin  fmpsnle»  which  iu  places  is  imj>erfect  and  wanting. 
The  lens-fibres  exhil>itcd  an  abnormal  course  and  marked  granular dcgi^ner- 
arion,  and  in  neither  case  was  there  any  formation  of  a  nucleus.  The  an- 
terior portion  of  each  lens  was  transparent,  with  normal  capsule  and  capsu- 
lar epithelium.  In  the  case  of  the  rabbit  the  fellow-eye  presented  a  unclear 
cataract.    More  recently  Hess  has  had  an  opportunity  of  examining  eight 

'  Pei^eriB,  Archiv  fiir  Augenheilkundet  x%tv.,  1,  S.  1- 
'  Becker,  Aniitoniie  dpr  jjesutid^u  und  kninken  Liniet  125. 
'  Hets,  Archiv  fnt  Opbthalmologie,  xlii.,  a,  S»  284, 
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where  th^  nucleus  was  not  central,  but  lay  close  to  the  capBule  either 
dllie  po&terior  pole  or  between  it  and  the  equator.  In  some  the  outline 
of  the  lens  vms  regular;  in  others  the  cone  wm  caused  by  the  nucleus  pro* 
jecting  backwanl ;  in  others  again  a  layer  of  lena-fibrcs  had  applied  them- 
selves over  the  projwting  nucleus.  The  posterior  capsule  was  usually  intact, 
but  in  a  few  instances  was  apparently  ruptured  in  ttetal  life  between  the 
posterior  pole  and  the  equator,  and  there  was  a  rounded  irregular  mass  of 
lens-fibres  projecting  backward  out  of  the  cleft.  Bach  ^  reports  three  cases 
of  lenticonus  jKjs^terior  in  the  eyeti  of  rabbits,  iu  all  of  which  the  lenses 
were  partly  cataractous.  In  these  he  found  a  connective-tissue  band,  due 
to  the  thickened  sheath  of  the  central  hyaloid  artery,  which  by  shrinking 
and  pulling  on  the  posterior  capsule  of  the  lens  seems  to  have  caused  its 
thinning  and  rupture  as  well  as  either  a  conical  or  globular  projection  of 
the  posterior  part  of  the  lens. 


TtQ.  16. 


DEFORMITIES  OF  THE  LENS  DUE  TO  PATHOLOGICAL 
PROCESSES  WITHIN  THE  EYEBALL  AND  TO 
TRAUMATISM. 

Every  ophthalmic  surgeon  has  eert^iuly  at  times  in  examiniog  enucle- 
atrf  eyeballs  hasl  an  opportunity  to  see  deformities  of  the  lens,  where,  either 
from  its  elasticity  or  perhaps  from  pressure  upon  its  equator,  the  lens,  par- 
tially or  completely  dislot^ated,  has  bec*ome  more  or  less  globular  iu  form, 
or  where,  owing  to  distention  of  the  ciliary  ring  and  pull  on  the  zonula^  it 
has  become  abnormally  flat.  Iwanoff^  calle<)  attention  to  the  softening 
and  deformity  of  the  lens  in  cases  of  suj>- 
purative  panophthalmitis,  and  gives  an 
illustratiotx  of  it  which  is  reproduced  in 
Fig.  16,  showing  great  swelling  of  its  pos- 
terior surface.  Hocquard '  has  recently  writ- 
ten an  interesting  paper  on  this  subject,  and 
divides  such  deformities  into  two  classes: 
first  from  pressure,  second  from  traction  on 
the  zonula.  He  does  not  ^dmit  that  even  a 
young  lens  will  materially  alter  its  shape  by 
simple  relaxation  of  the  zonula  w^ithout 
pressure.  Fig,  17  gives  an  instance  of  un- 
usual flattening  of  the  lens  caused  by  dis- 
tention of  the  eyeball  in  a  case  of  staphy- 
loma of  the  cornea  with  secondary  glauajma 
and  marked  increase  in  the  diameter  of  the  ciliary  circle^  while  Fig,  18 
represents  the  deformity  of  the  lens  caused  by  pressure  from  an  intra- 


(Isranoffl) 


*  Biicb,  Archiv  fur  Ophthftlniologie,  xlv.,  1,  S.  59-^. 

'  IwanotTj  Archiv  fiiir  Ophthalmol^sg^e,  18*59,  iv.j  2^  S  21. 

•  Hocquardi  Archives  d'OphulmoIagie,  April, 
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FiQ.  17. 


ocular  tumor*  Ridley  *  found  a  circular  projec^tiou  on  the  anterior  surface  of 
the  lens  in  two  eases  of  glaucoma,  which  he  thinks  due  to  presBure  of  the 

sphincter  of  the  iris  on  a  sofleoed  lens. 
He  terms  this  deformity  "  raoulding  of 
the  lamf  while  Fig.  19,  fix>m  Becker,  * 
shows  a  much  distorted  lens,  the  equa- 
torial region  of  one  side  being  much 
thinned  and  elongated,  projecting  into 
a  staphyloma  at  the  corneo-sclerul  junc- 
tion. Ulcers  of  the  cornea  occasion- 
ally give  rise  to  hernia  of  the  lens. 
Where  they  are  i>eripheral  they  are 
covered  by  iris,  but  when  oentrail  the 
lens  alone  presents,  and  its  trans{>arent  capsule  and  anterior  layers,  thus 
protruding^  resemble  very  much  a  hernia  of  the  membrane  oi'  Desceraet. 

Fio.  19. 


Flatteaing  of  the 
1eD§  Id  raise  of  bUl- 

pb|'lGiii&  tif  tbecor- 
ueft.  (HocsquflrdJ 


Deformity  of  lens 
caused  bj  p»»iure  of 
an  Intm-ocular  tu- 
mor.  (Hocqiiard.) 


Diitorted  lens  (Beeler.j 


HemtA  or  the  leas  wltti  umm  cii[jsiil&  iH.  Tmeber  CoUlni.) 

Fig,  20,  from  Treaclier  Collins,'  gives  an  interesting  example  of  such  a 
hernia  of  the  lens  with  an  iutact  capsule.  Of  course  any  rupture  or  cut 
of  the  capsule,  owing  to  swelling  of  the  lens  substance,  gives  rise  to 

*  Ridley,  Transactioni  of  the  Ophtbiil  Society  of  the  U.  K.,  xi?,  pp.  138,  140. 
'  Becker,  Ana  torn  le  der  jETeauntlcn  und  kmnkisn  Linsc^  8.  125. 

*  Treacher  ColU&f,  Thii  lloytil  London  Ophthahnic  Hospital  Reporta,  vol.  xii.  p.  ^41 


irregular  projections  from  its  surface  corresponding  to  the  extent  and 
lucation  of  the  injury, 

CATARACT. 

A  FEW  WORDS  OS  THE  VIEWS    POBMERLY   HELD  IN    HEGAED  TO 
OPACITIES   OCCUPYING   THE    PUPILLARY  SPACE,  AND  ON 
THE  MEANING  OF  THE  WORD  CATARACT." 

In  all  ages  opacities  in  and  back  of  the  pupillary  space  have  attract^ 
attention  on  account  of  the  altered  apijearanoe  of  the  eye  and  of  the  dimmn- 
tiun  of  sight  aceonipanyi ng  theuL  The  color,  consistcnee,  and  surface  iLSpt»et 
of  those  pathological  conditions  in  which  tlie  pupil  had  lost  it^  normal 
black  hue  were  designated  with  a  variety  of  names  in  various  languages, 
most  of  which  were  not  only  an  attempt  to  describe  those  changes,  but  in 
many  instances  also  an  endeavor  to  indicate  the  opinion  which  was  held 
to  their  cansea.  The  history  of  meilical  opinion,  therefore,  as  to  pujnllary 
opacities,  as  given  in  detail  by  Spi^ngel,  Hirsch,  and  Magnus,  are  interesting 
not  only  as  showing  the  slow  development  of  scientific  knowleilge^  but  also 
as  affording  most  instructive  instances  of  the  dangers  of  theoretical  reason- 
ing on  facts  and  data  where  we  have  no  nnderstanding  of  the  minute 
anatomy  and  physiology  of  the  tissues  concerned.  Magnus  shows  ns  that 
among  the  Egyptians,  the  Greeks,  the  Jews,  and  the  Arabians  all  such 
opacities  were  classed  as  eifusions,  and  in  consequence  liypopyon  and  inflam- 
matory plastic  exudations  were  eoufounded  with  the  various  opacities  of  the 
lens,  and  in  some  of  the  old  books  we  are  directed  to  shake  tlie  head  of  the 
patient  violently  to  enable  !is  to  see  w^hether  the  cloud  is  dissipated  or  altered 
in  Its  api^ea ranee  by  this  pro<.«edure.  The  Egyptian  talked  of  tlie  risiug 
of  water  in  the  eye,^'  an  expression  which  we  tind  again  in  the  Gi-eek 
eiiT'fjf^/ia^  from  ut^oxs^  (to  flow  from  beneath) ;  while  the  Hebrews  spoke  of 
**  stationary  water  in  the  eye."  The  same  idea  is  again  enci3uatered  in  the 
Latin  word  siifmlo.  Based  on  such  ideas  of  pathology,  their  surgical 
remetlial  measures  were  of  two  varieties— prevent i%'e  and  curative. 

I.  Preventive  MeastireB* — ^Among  most  of  the  nations  of  antiquity 
these  procedures  consisted  of  such  a  division  of  the  vessels  of  the  forehead 
and  temple  as  would  in  their  opinion  pi^event  cither  a  dtseent  or  a  welling 
up  of  water  within  the  pupil.  This  division  was  usually  effected  by  inci- 
sions in  the  skin,  oirrit^  down  to  the  Iwne ;  and  the  subse<:[nent  healing 
and  re-forrantion  of  the  vessels  was  retarded  by  the  use  of  tents  or  by 
aerapLDg  of  the  bone  or  by  actual  cautery.  The  Chinese  and  Jajianese  are 
said  to  have  had  a  pi-eventive  surgical  treatment  consisting  of  acupuncture 
followed  by  actual  cautery,  believing  that  cataract  and  most  otiier  diseases 
are  due  t*j  an  interference  with  the  circulation,  which  they  try  to  stimulate 
in  this  manner. 

IL  Curatdve  Measures* — These  consisted  in  acupuncture  to  let  the 
fluid  matter  out  from  the  eye,  or,  if  it  proved  stiffened  and  hard,  to  push  it 
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out  of  the  pupillary  spaee^  and  whei^e  this  proved  iinjK>ssibIe,  to  Ia(»erate  6 
incise  the  remnants  m  the  anterior  chamber  or  in  the  pupillary  space.  So 
have  arisen  the  various  method?!  of  couching  and  depressing  cataract,  for 
which  we  find  inexai^t  descTiptions  in  the  earlier  authors,  but  wliieh  in  the 
time  of  Celsus  had  become  definite  and  precise,  Tlie  Indian  method  of 
couching  as  dcscrilM}d  by  Breton  *  in  the  present  day  api)eai's  to  have  conm 
down  by  example  and  practice  from  gray  antiquity.  The  most  astonishing 
circumstance  in  connei:?tion  with  these  long  ages  of  tlie  practice  of  depres- 
sion  or  dislocation  of  cataract  is  the  persistence  with  which  its  practitioners 
held  on  to  tfie  theory  of  effusion,  in  spite  of  the  fact  that  in  many  instances 
their  daily  practice  must  have  convinced  them  when  the  lens  broke  up^  or 
still  more  wlien  it  was  dislocated  into  the  anterior  cliamlier,  that  it  was 
really  a  solid,  rounded  lenticular  body,  and  not  a  shrunken  and  condensed 
mafis  of  pui>illary  effusion.  Sucli  pathological  ideas,  however,  in  more  or 
less  modified  shape  remained  dominant  until  Brtssean,  in  1705,  read  a 
paper  before  the  Royal  Academy  of  Medicine  in  Paris,  in  which  he  demon* 
fitratcii  to  an  unwilling  and  unc*onvince*l  audience  that  the  true  seat  of 
cataract  lay  in  the  lens  itself.  A  few  years  later,  Maitre  Jean,'  who  had 
already  in  convinml  himself  that  the  opacity  lay  in  the  lens,  by  ob- 
servation of  cataracts  which  he  had  luxated  into  the  anterior  chamber 
during  attempts  at  depression,  and  especially  by  an  autopsy  of  two  eyes  in 
which  he  had  successfully  performed  the  depression  of  cataract,  published 
bis  work  on  Diseases  of  the  Eym,  and  succeeded  better  in  arousing  the 
attention  of  the  medical  world  and  convincing  some  at  least  of  his  con- 
temporaries. The  won!  cataract"  according  to  Hirsch  ^  was  first  used  in 
1150  by  Matteus  Platearius  of  Saleroum.  According  to  some  authors  this 
ie  only  another  raettiod  of  expressing  a  fall  of  water  into  the  eye,  they 
deriving  the  word  from  Jtara/ijutr^^,  a  waterfall,  and  larapTjj'u^p.t^  to  break 
violently;  while  others  insist  that  it  comes  from  ^arapas^ta^  to  disorder 
violently. 

SYMPTOMS  AND  DIAGNOSIS  OF  CATARACT. 

The  word  cataract"  has  now  come  to  mean  any  opacity  in  the  lens  or 
its  cai^sule,  although  the  latter  variety  is  usually  qualified  by  the  word 
capsular,"  The  writers  of  the  period  when  dislocation  of  the  lens  into 
the  vitreous  was  almost  the  only  operation  practised  for  the  relief  of  cataract 
were  in  the  habit  of  calling  the  opacities  which  remained  in  the  pupillary 
space  capsular  cataract;  and  Malgaigne  in  1841  raised  quite  a  storm  of 
criticism  by  declaring  that  there  was  no  capsular  cataract.  Although,  as 
will  be  shown  later  and  was  first  demonstrated  by  Arlt  (1855)^  opacities 
and  thickeningB  of  the  capstde  can  be  observed  in  many  cataracts,  never* 

>  BreUm,  Trans,  of  Med.  and  PhyB.  B<ic.  of  CulouUa,  1826,  vnK  U. 
^  Antoine  Maitre  Jcjan^  Trails  dee  mal«dit?fi  do  TcRtl  et  d^s  remedes  propres  pour  Icur 
IplfimoTi,  Troyes,  1707.  ^ 
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tbeleas  Madgaigne  was  right  in  beHeving  ttiat  most  of  wliat  was  then 
thought  to  lie  aij>sular  t'ataract  was  i^ally  part  of  tbe  lens  itself  which  had 
adhered  to  tlie  capsule  aod  had  become  opaque  Irora  the  action  of  the 

CONCJENITAL  AND  TRAUMATIC  CATARACT. 

Id  coDgeuital  aod  in  traumatic  cataract  we  find  partial  and  irregular 
*tieii  in  various  jmrts  of  the  leus,  hut  in  the  catarat^ts  which  develop  iu 
es  previously  normal  and  eodowed  with  goiid  vision  tht*  opacity  usually 
commences  either  as  opaque  stripes  in  the  equatorial  cortical  substance  or 
m  a  perinuclear  cloud.  We  will  liest  understand  the  development  of  cata- 
ract if  we  glancie  at  the  lens  at  birth  and  study  its  growth  and  changes  in 
acbilt  life*  According  to  Jaeger  the  average  lens  at  birth  mt^sures  4,526 
millimetres  in  auterf>'j>osterior,  but  only  6.345  millimetres  in  its  equatorial 
diameter.  In  adult  life  the  auten> posterior  diameter  remaining  nearly  the 
^ime,  the  equatorial  hai?  grown  to  9  J 50  millimetres.  In  infancy  the  lens 
tiame  m  colorless  and  transparent  and  the  index  of  refraction  in  the  deeper 
parts,  of  the  lens  is  so  nearly  that  of  the  auperfieial  layers  that  it  takes 
careful  examination  with  oblique  light  to  demonBtrate  its  presence.  During 
adolescence  new  fibres  are  oonstmtly  produced  by  the  epithelium  of  the 
anterior  impsule,  which  push  their  way  around  the  equat^^r  and  up  towards 
the  posterior  iK>le,  while  the  mass  which  constituted  the  entire  lens  at  birth, 
having  exhausted  its  developmental  jiowers  and  pressed  on  by  the  newly 
formed  fibres,  becomes  denser  in  consistence  and  assumes  a  pale  straw- 
yellow  color  which  is  usually  quite  perceptible  by  the  age  of  twenty. 
Owing  to  the  presence  of  this  dense  centre  tlie  lens  becomes  less  elastic  and 
less  <^[>able  of  assuming  greater  curvatures  of  surface  under  the  influeuee 
of  tbe  ciliary  muscle.  We  find  there fore>  even  iu  early  childhood^  as  soon 
as  children  are  sufficiently  educated  to  be  able  to  give  reliable  aus  Wei's,  that 
we  can  demonstrate  a  rapid  diminution  in  the  power  of  acoommoclation  with 
a  recession  of  the  near-point.  The  growth  of  the  nucleus  continues  steadily 
during  health,  io  consequence  of  the  deeper  layers  of  cortical  fibres,  each  in 
tarn,  becoming  denser,  more  yellow,  and  adhering  to  the  eentml  mass.  In 
feet,  when  in  consequence  of  age  or  impaired  nutrition  this  process  stops, 
the  first  step  has  teen  taken  towards  the  formation  of  a  cataract,  although  in 
gome  easa;^  usually  in  advanced  old  age,  after  the  entire  lens  has  become 
sclerosed^  we  fiud  it  by  transmitted  light  of  a  rich  reddish-brr>wn  color  with 
saffident  degeneration  of  the  fibres  to  dim  the  images  formeti  by  it,  and 
we  have  a  state  which,  owing  to  its  interference  with  distinct  vision  and  to 
the  small  amount  of  light  reflected  from  the  pupil,  is  known  as  black 
cataract  (cataracta  nigra),  a  form,  however,  entirely  different  from  that 
which  is  sometimes  found  after  hemorrhages  into  the  eye  where  blood-cf^loring 
matter  has  been  al>sorl>ed  by  the  lens.  In  adolescent  and  adult  lenses 
there  is  considerable  difference  in  the  index  nf  refradion  of  the  different 
layers,  and  therefore,  when  we  examine  such  healthy  eyes  with  oblique 


light  and  at  the  same  time  study  the  lens  with  a  magnifying  glass^  we  see 
the  sectors  appearing  grayish  and  the  iiiterm'turial  divisjons  as  dark  lines 
jj,^^  2^  dividing  them.    The  direction  of  these 

lines  varies  in  d liferent  individuals  and 
even  in  the  same  iudividual  at  different 
times  of  life,  their  ends  l>ec(>ming  more 
branched  as  age  advances.  Fig.  21  d 
taken  from  Tweedy^^  gives  a  goml  ex- 
ample of  tlie  anterior  stella  of  a  healthy 
adult  human  leas  as  seen  with  dilated 
pupil  and  the  use  of  a  magnifying  glass 
and  oblique  light.  Fridenberg/  who 
examined  many  hialthy  lenses  with 
binocular  magnifying  glasses  and  ol> 
lique  light,  found  that  out  of  one  huu* 

Stella  of  nonual  leiii.  (Tweedy,)  j     i  i  i      ^         jii^l  i  j 

dred  lenses  aliout  one-firth  Iiad  four  pri- 
iNpMy  rays,  two-fifths  five  rays,  one-fifth  six  rays,  and  one-fifth  seven  rays. 
£kioscopie  exavihtaltan  casts  a  most  interesting  light  on  the  structure  of 
the  healthy  adult  lens  and  displays  its  sectors  as  well  as  various  shining  or 
0{>aquc  dots  throughout  its  substance,  and  almost  every  one  who  wears 
si)ectaeles  has  ti-equent  opportunity  for  studying  his  ow^n  lenses  by  the  dif- 
fusion elrt*les  arising  from  some  brilliant  point  of  reflection  on  the  fmmes 
of  his  glasses  and  consequently  from  a  point  inside  of  the  range  of  distinct 
vision. 

THE  DEFECIB  IS  THE  TRAK8PARENCY  OP  THE  I.ENS  WHICH   MAY  BE 
CONSISTENT  WITH  KORMAL  VISION. 

It  is  important  to  consider  attentively  these  defects,  first,  as  seen  en- 
topticully,  and  J  second,  as  demonstrable  by  transmitted  and  reflected  light. 
The  lens  sjiectrum  is  readily  seen  when  we  admit  to  the  eye  a  small,  in- 
tense Ijcam  of  homoc^ntric  light  such  as  is  obtained  by  looking  through  a 
half-milt imetre  aperture  in  a  metal  plate  on  which  a  bright  beam  of  light 
is  oonoentrated  by  a  condensing  lens.  Listing,  Helmholtz^  and  Bonders 
have  given  us  instructive  picture  of  their  own  lenses  as  seen  in  this  way, 
and  descTiljCj  first,  i>earl  dots  with  bright  centre  and  dark  edges  or  rims 
which  lie  mostly  nrar  the  anterior  capsule ;  second,  o|)aqne  or  slightly  trans- 
lucent sjmts  which  are  sometimes  round,  at  others  irregularly  angular ; 
thirtl,  radiating  lines  which  correspond  with  the  intersectorial  lines  of  the 
lena  as  aeen  with  dilated  pupil  and  oblique  light  when  the  lens  is  studied 
with  a  magnifying  glass.  Owing  to  the  intense  illumination  obtained  io 
the  manner  above  described,  the  pupil  contracts  and  the  field  h  narrowed 
unless  we  have  recourse  to  a  mydriatic  to  hold  the  pupil  dilated.  This 
inconvenience  may  be  avoided  by  tlie  method  which  is  hereafter  described, 


"  Tww?dy,  R.  L.  O.  H.  Rep.,  vol.  viii.  p,  25. 

*  Fridenberg,  AT^hir  fur  AugenheUkundc,  xnxL  5.  298. 
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the  comparatively  feeble  illiimi nation  and  the  dark  room  secure  a 
mi-dilated  pupil  and  wide  field*  Tiie  lens  gpeetniui  can  then  be  more 
ily  observed  by  taking  as  the  sources  of  light  the  images  reflf^tetl 
the  |>osterior  and  anterior  surfaces  of  a  convex  lens  of  20  D.  If  in 
a  dark  room  with  only  a  single  source  of  illumination,  and  this  placed 
behind  and  to  one  side  of  the  observer,  we  regartl  these  brilliant  but  minute 
images  through  a  lens  of  —  20  D.  held  in  a  siJecUicle-fmme  close  to  the 
eye,  we  thus  obtain  a  pencil  of  divergt^nt  rays,  and  the  lens  sj^ectrum  ap- 
|)ears  as  a  disk  composed  of  briglit  dots  lying  close  to  each  other  but  not  in 
contact,  the  inters[>accs  being  c-omparatively  less  i]luminate<l,  and  we  usually 
find  a  few  "  pearl  spots," — that  isj  lai^er  bright  spots  surrouude*!  by  a  dis- 
tinct dark  ring.  We  also  see  bright  radiating  lines  corresponding  with  tlie 
interseclorial  lines  of  the  lens,  each  line  being  slightly  tortuous  and  in 
places  more  or  less  beaded  in  outline.  If  now  we  remove  the  concave  lens 
from  the  frame  and  insert  in  its  place  a  convex  one  of  +  20  D,j  we  obtain 
a  pencil  of  convergent  rays  and  a  very  different  pictnre.  What  previously 
appeaWd  as  bright  dots  now  look  like  clear,  darkish  round  spm?es  surrounderl 
by  a  bright  rim.  Both  the  smaller  dots  and  the  large  jiearl  dots  have  this 
ttp|>eai-ance.  The  radiating  lines  have  almost  disap[)eaixd,  but  attentive 
gttidy  shows  that  tliey  may  be  traced  as  darkish  stripes  with  brighter  edges. 
In  some  lenses,  however,  the  dark  ratliating  etrijies  are  boitleml  by 
sharp-tnit  bright  lines  on  each  side.  All  these  apj>earanoes  are  best  seen 
when  the  lens  ns*^l  in  reflecting  the  images  is  held  at  such  an  angle  as  to 
appear  as  a  farnt  whitish  illuminated  cloud,  and  we  have  a  most  instructive 
CTOparlson  of  the  brilliant  image  furnished  ljy  the  reflection  of  the  |>os- 
terior  curvature  of  the  lens  with  a  fainter  image  from  the  anterior  surface* 
By  slight  movements  of  the  lens  which  serves  as  the  souroe  of  light, 
tJiwards  the  ol^server's  eye  and  away  from  it,  we  may  make  the  dots  and 
stripes  alternately  shar[>er  and  more  visible.  All  these  appearani-es  are 
more  instructive  when  we  compare  them  with  those  of  young  and  healthy 
lenses  when  examined  with  the  oplitbaImo3roj>e,  the  pupil  having  been 
dilated  and  a  lens  of  +  20  IX  placed  lieliind  tlie  mirror.  Thus  seen,  every 
crystalline  lens  bioks  more  or  less  granular,  and  in  some  are  seen  a  few  clear 
round  spaces  surrr>unded  by  a  hair-like  black  outline.  These  are  sometimes 
dose  to  the  intersectorial  lines  and  send  hair-like  pTOlougations  to  them, 
but  more  frequently  have  their  seat  in  some  other  part  of  the  leus,  usually 
close  to  the  anterior  capsule,  and  probably  correspond  with  the  pearl  dots 
as  seen  entoptically.  In  examining  numl>ers  of  presumably  healthy  young 
lenses  it  is  astonishing  how  often  slight  but  distinct  remnants  of  the  fcctal 
papillary  membrane  are  visible.  In  a  series  of  eleven  hundred  and  eighty- 
four  consecutive  cases  who  came  for  error  of  n?fi-action  in  my  hospital  ser- 
vices and  who  were  twefully  examined  for  lenticular  opaciiics  with  the 
ophthalmo^>l)e  armetl  with  a  20  D»  lens  behind  a  mirror,  seven  had  corner 
so  cloudy  that  the  state  of  the  lenses  could  not  be  definitely  ascertained. 
Of  the  remaining  eleven  hundred  and  seventy-seven,  nine  hundred  and 


sixty-Dme  had  clear  lenses,  one  hundred  and  sixty  presented  either  minute 
ring  s|>ot«3  or  black  dots,  one  had  central  anterior  polar  cataract^  eighteen 
showed  strife  of  cx)mraenciiig  cortical  cataract,  while  in  twentj-nine  there 
were  present  trac^  of  pei^istent  pupillary  membrane.  Am  regards  the  time 
of  life  of  individuals  examinedj  nine  hundreil  and  thirty-three  were  under 
thirty  years  of  age,  and  of  these  one  hundred  and  thirty  presented  either 
rings  or  black  spots  in  the  lens,  while  the  striee  of  incipient  cataract  were 
found  only  in  those  over  thirty  years  of  age,  and  eighteen  times  in  two 
hundred  and  ibrty-four  individuals.  Aceording  to  Pulvermacher,*  in  sixty 
children  under  ten  years  of  age  with  entirely  normal  eyes  the  magnifying- 
glass  behind  the  mirror  show^ed  in  twenty*six — Le.,  forty -three  per  cent* — ^ 
lens  opacities,  consisting  of  distinct  spots  and  vesicles* 

Besides  the  above-mentioned  cle^ir  dirts  and  granular  appearances  we 
oflen  find  irregularly-ronndtd  minute  and  [lartially  opaque  spots,  which 
presumably  also  are  indications  of  want  ijf  absolute  transparency  in  the 
lens  tissne,  probably  congenital  and  not  due  to  post-natal  pathological 
change.  When  the  lens  is  studied  by  a  strung  magni  ty ing-glass  and  oblique 
light,  we  obtain  a  grayish  reflex  from  its  suhstant^e,  while  the  intersectorial 
lines  appear  tlark,  and  some  of  the  large  riug-shaped  bodies  previously 
deseribed  appear  grayish  or  whitish.  Fig,  22^  from  Dondeis*  (reduced 
one-half  size)^  gives  a  good  view^  of  the  lens  spectrum  from  the  right  eye  of 
this  illustrious  observer  at  the  age  of  forty-five,  Darier^  has  lately  pub- 
lished instructive  eutoptic  pictures  of  his  own  lenses  and  tliose  of  some  of 
his  friends.    He  employs  to  produce  them  a  concave  lens  of  30  to  40 

through  w^hich  the  exjierimenter  looks  at  a  candle  distant 
five  metres.  After  adult  life  tbe  lens  gi-ows  but  slowly, 
The  accompanying  diagram,  Fig.  23,  from  Priestley  Smith/ 
shows  the  average  increase  of  size  between  the  ages  of 
twenty-five  and  sixty-five  in  lenses  which  have  remained 
healthy  and  transparent*  The  increase  in  size  with  advan- 
cing years  is  accorojianied  by  a  steady  gain  of  weight. 
Fig.  24,  taken  from  the  same  observer,  is  so  arranged  as 
to  show  the  size  and  weight  of  lenses  at  different  ages  bjr 
their  displacement  of  water.  The  figures  at  the  left-hand  sideofthe  diagram 
indicate  the  w^eight  as  shown  by  displacement  of  water,  while  the  ages  are 
indicated  in  the  line  on  the  top  of  the  figure.  One  hundred  and  fif\y*six 
lenses  taken  from  the  eyes  of  ninety-one  individuals  were  examined,  and  it 
appears  that  the  weight  of  the  lens  increases  4*5  milligrammes  in  each  decade 
of  life.  The  dots  in  the  figure  indicate  clear  lenses;  the  cirt^leSj  lenses 
which  were  found  to  be  more  or  less  cataractous.  The  same  author^  shows 
that  lenses  which  have  become  cataractous  are  smaller  and  w^eigh  less  than 
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*  Pijlv*?rmBcber,  Centmlblntt  fur  pmkt.  Atigenheilkunde^  1894  (Supplement)* 

*  Dondoi*,  Aninniilieft  of  Accommtxiation  and  Refrftctiorij  p.  200. 

*  Darierj  Ann.  d'Ootilistique^  Septemberi  18&5,  p, 

*  Priesitley  Smith,  Trans.  Ophth.  Soc.  U.  K,,  voh  Hi.  p.  88,         *  IMdem^  p.  8d* 


do  healthy  leuses  at  the  same  time  of  life.  These  statements  have  been 
confirmed  by  Colliui*/  who  telk  us  that  the  average  weight  of  ten  clear 
leiises  was  0.204  gramme,  while  tlie  average  of  six  with  l>eginiijiig  cataract 
was  0J13  gramrae,  When^  owing  to  failure  of  the  general  health  or  jxitho- 
logical  chaoges  in  the  vessels  of  the  interior  of  the  eyeball  and  the  gradual 
exhaiistioD  of  nntritive  force  in  the  cai>sular  cells,  the  lens  ceases  to  increase 
in  &i2€  and  density,  then  the  newly-formed  fibres  are  no  longer  pushed  tightly 
up  against  the  nncleus,  and  spaces  arise  between  the  lcns-fil>res  whicli  be- 
D>me  filled  with  scrum.  They  are  usually  first  formed  in  the  cortit-al  sul>, 
£tan<«^  either  just  outside  of  the  equator  of  the  nucleus  or  in  the  extreme 
periphery  of  the  lens,  in  the  position  where  growth  is  normally  most  active, 
The  fibres  of  the  cortical  masses  themselves  swell  slightly  from  imbibition 
of  this  endosmosed  fluid  aud  commence  to  undergo  molecular  degeneration, 
and  when  these  processes  manifest  tliemselvcs  in  tlic  part  of  the  lens  corre- 
sj>ou<Ung  to  tlie  pupillar>^  area,  they  deflect  and  imi>c<:le  the  pa^kmge  of  light 
to  the  retina,  and  we  have  a  diminution  in  the  acuity  of  vision.  At  this 
stage  patients  turn  to  the  doctor  for  relief,  and  examination  shows  them  to 
have  incipient  cataract.  The  subjective  i^ra plaints  which  lead  patients  to 
seek  relief  are  usually  those  of  early  fatigue  of  the  eye,  dim  vision,  motes 
or  sp€cks  before  the  eyeSj  and  the  fYceing  small  and  distant  but  brightly  il- 
luminated ol>jet*ts  irregular  in  outline  and  double.  The  patient  eomplaina 
perhaps  that  his  glasses  no  longer  suit  him,  and  that  the  moc^n  looks  unnat- 
urally horned  or  double.  Examiuation  with  the  testdetters  will  show  that 
in  strong  light  the  acuity  of  vision  is  still  not  far  from  normal,  and  that 
(tcrhaps  the  correction  of  some  small  astigmatif>m  produced  by  the  unequal 
ftwelling  of  the  lens  will  improve  it  The  defects  of  sight  are  more  tangi- 
ble in  near  work,  and  while  glasses  enable  the  patient  to  read  fluently  ordi- 
nal^" print,  still  Jaeger  1  is  not  deciphered  at  the  proper  distance  and  print 
of  any  size  soon  tires  the  eye.  When,  owing  to  swelling  of  the  anterior 
cortioil,  the  iris  is  pushed  forward  atid  the  anterior  chamber  reduocd  m 
size,  the  strong  light  of  the  sun  out-of-doors  becomes  very  disagreeable  to 
tlie  patient,  aud  he  usually  avoids  or  moderates  it  by  the  use  of  a  shade  and 
dark  glasses.  Day  by  day  and  month  by  month,  as  the  lens  becomes  hazier, 
the  dimness  augments  and  amount  of  usefid  vision  decreases  until,  as  the 
cataract  ripenSj  a  dense  fog  settles  down  on  all  objects  and  even  bright 
snnlight  has  a  moonlight  pallor,  Even  after  all  useful  form  vision  has 
disappeared,  patients  will  oficn  recognize  large  patches  of  bright  and  well- 
marked  colors,  altliough  in  many  the  great  yellowness  of  the  nucleus  di- 
miuishcs  their  power  of  distinguishing  the  lighter  shades  of  blue.  Even 
in  advanced  cases  the  patient  is  still  able  to  perceive  bright  points  of  light 
and  to  recognize  the  shadows  of  objet*ts  held  in  front  of  hinu  Besides  the 
slight  irritability  of  the  eye  above  mentioned  and  faint  sensations  of  un- 
easiness and  distx)mfort,  there  is  usually  no  pain  in  uncomplicated  cataract. 


1  Trencher  Collins,  Ophthalmic  Seview,  ISSQ,  p.  321. 


When  we  examine  ohjectively  eyes  affected  with  incipient  cataract  there 
is  usually  a  marke<i  diniinution  of  tlie  normal  blackness  of  the  pupil,  and 
often  a  small  pupil  with  a  narrow  anterior  chamber.  The  pupillary  re- 
actions are  promptj  but  the  diktation  of  the  pupil  iffider  influence  of  a 
mydriatic  h  almost  always  less  than  that  produced  in  healthy  eyes  of  per- 
sons of  the  same  age,  and  in  many  instances,  owing  apparently  to  fiome 
degw  of  atrophy  of  the  iris  tissue,  a  dilatation  of  four  to  five  millimetres 
is  all  that  (  an  be  obtained,  and  this  dilatation  is  often  accompanied  in  such 
oaaeB  by  marketl  pericorneal  flushing  of  the  eyel>all  and  of  the  bulbar  con- 
junctiva. When  we  look  into  the  pupil  thus  distended  we  obtain  a  ^ray 
or  grayish-yellow  reflex  most  marked  from  the  deeper  layej-s  of  the  lens, 
while  if  we  inspect  the  pupillary  area  minutely  with  a  raagnifying-glass  we 
ofien  obtain  a  mother-of-i)earl  glitter  from  the  fibres  of  the  anterior  cortical, 
irvhile  the  striation  of  the  lens -substance  is  so  arranged  that  the  individual 
sectors  show  distinctly*  Gray  spots  and  streaks  are  often  visible,  which 
may  he  rounded,  ovoid,  linear,  or  irregularly  pyramidal,  the  latter  l3eing 
usually  situate  in  the  periphery  of  the  lens.  They  lie  in  either  the  anterior 
or  the  posterior  cortical  or  in  b^Dth,  sometimes  next  the  capsule,  sometimes 
deeper,  usually  at  the  extreme  jieriphery  of  the  lens,  or  at  times  near  the 
equator  of  the  nucleus.  The  exact  shape  of  all  such  opacities  is  still  better 
seen  by  using  +  16  or  +  20  lenses  behind  the  ophthalmoscopic  mirror, 
and  we  can  thus  disix-rn  that  the  spots  and  streaks  are  irregularly  rounded, 
spindle-shaped,  or  pyriforraj  while  we  can  usually  see  throughout  the  lens 
InfiniteBimally  small  dotte<l  opacities,  more  marked  in  the  cortical  layers* 
The  opacities  which  appeared  gray  by  oblique  light  now  show  as  dark  spots 
on  a  yellow-red  field,  as  they  intercept  and  deflect  from  our  eyes  the  returned 
light  from  the  illuminated  eye-ground.  As  the  cataract  increases  in  density 
less  and  less  light  penetrates  the  fundus  and  is  returned  from  it,  so  that 
eventually  all  red  reflex  from  the  eye-ground  is  lost. 
The  accompanying  cut,*  Fig.  25,  shows  an  excep- 
tional ease  wliere  the  sectors  had  become  opaque, 
but  red  light  still  came  through  the  interscctorial  lines 
and  thrfjugh  the  periphery  of  the  pupiL  As  the  cata- 
ract rii>ens  the  lines  become  opaque  and  show  with 
reflected  light  as  dense  white  lines,  while  the  anterior 
cortical  becomes  more  and  more  opaque,  until  finally 
the  |K)stertor  pupillary  margin  of  the  iris  apjiears  to  rest 
absolutely  on  the  opacity  of  the  anterior  cortical  and  the 
clear  simce  separating  the  latter  from  the  uvea  has  dis-^ 
appeared.  At  this  stage  the  lens  has  generally  lost  its  swelling  and  the 
anterior  chamber  has  reacquired  its  normal  size  or  perhaps  become  a  little 
deeper,  and  the  cataract  is  said  to  have  become  ripe.  All  cataracts,  how- 
ever, do  not  reach  this  slage,  but  some  remain  always  limited  to  the  perinu- 
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Sec^tufs  i^f  lens  eloiidy 
wHh  tT«Ti8pftrent  iniet- 
tectOTlAl  Ufiet.  (Tweed  jr<) 
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clear  kvers,  so  that,  exammed  with  the  opbtlmlraosL-ope,  tlioy  show  a  gmyii?h- 
black  nia^  Iv  iii^  d«?|j  within  the  lens,  with  a  tortical  that  is  m  clear  that 
with  dihitixl  pupil  the  xvd  light  from  the  eve-ground  returns  freely  all 
around  the  periphtrry  of  the  lens*  The  above-flescrilied  changes  ai*e  so  im- 
|K»rtant  and  have  been  so  well  studied  an*!  pieturp*!  by  Jaeger  and  by 
Magnus  that  graphic  illuiitrationa  of  the  latter  author  are  here  reproduced. 
Fig,  26  (Taf  1 1 1,  of  ^tlagDus)  shows  a  case  of  oorameneing  cataract  where 
irregularlv  rouud,  ovoid,  or  pear-sliaped  figures  may  l)e  s<*en  in  the  equator 
uf  the  letis,  with  large  pjinted  shoots  advancing  ti>wards  the  pole.  Fig.  27 
(Magnuni  Taf.  IV,)  shows  a  still  more  advamed  form  of  equatorial  wrti- 
ral  cataract  where  the  iodivldual  spit'Csi  of  degeneration  are  larger,  anil 
where  there  are  also  round  and  ovoid  figures  in  the  cortical  nearer  the  ^x)le, 
while  some  of  the  sj^jaees  between  the  set*tors  show  as  strings  or  lines  of 
varying  diameter*  It  has  been  the  experience  of  the  author  that  cortit^al 
catantct  in  the  majority  of  instances  cuninieucei^  in  the  inner  lower  quadrant 


Tm.  27  Fro.  2S. 


th^  €quatonal  cortical ,  ami  mudi  more  marked  linear,  s|iindle,  and  irregidar 
mm  in  the  zone  snrnjunding  tbe  etiuator  of  the  nucleus,  while  irregidar 
duts  and  elongated  figures  occupy  the  mure  central  corticaL  Cataract  may 
iko  commence  in  the  anterior  or  posterior  pole  of  the  lens,  usually  either 
at  irregularly  shajjed  masses  of  opacity  or  as  linear  or  oval  figures.  Where 
«iich  maases  ans  at  the  posterior  pole  they  very  commouly  have  star-like 
pmlotigations  in  the  posterior  cortical,  extending  outwartl  towards  the 
*f|uator  of  tJie  lens*  When  this  is  the  case  the  eye-ground  should  be  care- 
fnily  examined  for  reiino-ehorioidal  changes^  if  this  is  still  praetit^able  with 
ililated  pupil,  and  if  not,  the  field  of  vision  carefully  tested.  According  to 
Magnus  the  finst  appearances  of  senile  cataract  arc  to  ix^  found  In  the  cortical 
''*>*bstance  close  to  the  ecjiiaior  in  82,69  jjer  cent  of  all  cases  ;  in  the  |K>les  of 
tile  lens  in  9.61  per  cent,  and  in  the  perinuclear  cortical  in  7*69  |>er  cent.,  and 
"Jaily  clinical  experience  bears  him  out  in  the  statement  that  the  first  indica- 
tions of  change  are  most  often  found  in  the  peripheral  posterior  cortimL 
l>Here  long,  broad  shoots  intrude  on  the  pupillary  space  oblique  light  and 
a  magnify ing'glass  will  at  times  show  a  folding  of  the  lens-capsule.  A  ripe 
^^taract  usually  presents  slight  clouding  of  the  thin  layer  of  pupillary  anterior 
Vol,  IV.-^19 


oortieal,  while  the  large,  yflluw,  waxy-looking  nnokus  rames  up  close  to  the 
surface,  ami  at  this  time  ur  a  little  later  white  0[»aque  spots  are  often  farmed 
immediately  under  the  capsule  and  in  the  su[>erficial  layer  of  let^s-fibres. 
These  are  caused  by  epithelial  prolifemtious  with  subritM^uent  degcaiemtion 
of  the  t^ells  and  are  known  as  capsular  cataract.  Aflcr  this  stage  h  jiassed 
t!ie  fibres  of  the  nucleus  undergo  a  little  further  granular  degenemtioD, 
while  the  cortical  softens  aud  either  remaius  slightly  yellowish  or  becomes 
in  some  instauces  entirely  opaque,  w*bitish,  and  milky.  Where  this  soften* 
ing  pro<tieds  to  any  considemble  extent  we  basx^  a  louse  nucleus  filiating 
about  in  the  capsular  sac,  hidden  usually  raore  or  less  e^mjpletely  by  the 
white  and  fluid  cortical  By  tilting  the  head  forw^aixl  we  may  uftcn  cause 
the  nucleus  to  appn>ach  the  anterior  capsule  sufficiently  to  permit  its  yel- 
lowish color  and  some  }>art  of  its  outlines  to  l>e  distingnishtd.  This  stage 
18  called  3fm\c/agnian  catanwi,  and  an  admirable  colored  tUustmtion  of  it  is 
given  by  Beer,^  Sometimes  cholesterine  crystak  form  in  the  degenerating 
leujs- matter,  and  we  have  the  carious  spectacle  of  a  shining,  glittering  mass 
of  crystals  within  the  leus-cap^nle.  Where  in  the  very  commencement  & 
cataract  becomes  whitish  and  milky,  we  have  good  gi*ouud  to  sus[)ect  not 
i>nly  that  the  exterior  layers  are  fluid  or  semi-fluid,  but  also  that  there  is 
accompanying  disease  of  the  interior  of  the  eye.  When  tlie  degenerative 
changes  in  the  lens  w*hirh  have  prothit^efi  cataract  go  on  and  the  patient 
lives  long  enough,  in  some  instam^s  further  changes  may  octrur  which  re- 
sult in  restoration  of  sight.  The  lens  may  so  far  liquefy  and  absorb  as  to 
leave  only  a  small  remnant  of  it  in  the  capsule,  or  the  capsule  may  burst 
and  the  semi -liquid  lens -matter  thus  rlischarged  into  the  aqueous  may  ab- 
sorb, or,  as  we  have  already  seen  in  s|jeaking  of  dislocation  of  the  lens,  there 
may  be  a  spontaneous  sinking  of  it  into  the  vitreous  humor.  The  two  former 
methods  of  termination  will  be  more  minutely  discussed  under  the  head  of 
"Becsond  Sight/'  It  must,  how%n*er,  by  no  means  be  supposed  that  tlie 
alx>ve'dcstTibcd  changes  in  the  lens  follow  each  other  without  halt  or  in  any 
given  period  of  time.  Nothing  can  be  more  uncertain  and  various  than  the 
rate  of  development  and  formation  of  catanit^t  It  is  often  for  long  periods 
marly  stationary,  and  then  once  more,  at  times  without  any  evident  caiise^ 
g<ie3  on  to  further  development  Of  course,  any  severe  sickness  or  any  in- 
tercurrent inflammation  of  the  eye  tends  to  hasten  its  development.  For 
prat^tiful  purposes,  however,  we  must  not  r^t  satisfied  witli  the  diagnosis 
of  catarac^t  aud  of  the  stage  of  its  devclojimcnt,  but  must  endeavor  to  find 
out  the  state  of  the  optic  ncrvCj  retina,  and  other  structures  in  the  iuteritir 
of  the  eye,  in  <jrder  to  as*'crtaiti  whether  its  removal  is  likely  to  he  of  advan- 
tage to  the  patient.  In  the  very  earliest  stages,  where  the  opacities  are 
mainly  sitnatetl  in  the  periphery  of  the  lens,  we  may  study  the  eye-ground 
with  tlie  ophthalmoscope,  and  any  one  who  conseientiously  looks  for  such 
lenticidar  changes  in  senile  eyes  will  be  surprised  to  see  how  very  fre- 
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qiicntly  they  occur,  even  iu  eyes  wliicb  have  given  lhL*if  pofises-ior  no  inoon- 
vetiientM.%  and  in  whidi  there  are  no  other  (Jtithologicail  ehiiugos  visible  with  the 
ophthalmoscope.  In  more  advanced  mtamet  the  view  of  the  fundus  oculi 
will  either  lie  iusufficient  or  entirely  shut  oWj  and  we  must  rely  ou  the  ex- 
temul  ap|>earanc^es  of  the  eyehall,  its  too^bn,  and  the  promptness  of  light 
|>erecptioii  and  extent  of  the  field  of  vision  for  further  information  as  to 
the  condition  of  the  interior  of  the  organ.  The  eornea  shouhl  have  its 
normal  i*olish  and  trau.«]>ai'eney.  In  many  inatanees  it  may  have  marked 
im:us  !?enilis  without  any  detriment  to  the  course^  of  healing  after  ojwration. 
Any  dii^eiise  of  the  conjunctiva  or  of  the  lachrymal  sac  is  a  most  unfavora- 
ble complieatiou.  The  iris  should  not  only  be  prompt  in  its  reaction  to 
t^ht,  but  the  pupil  should  dilate  ix^dily  and  to  a  fair  extent  under  the 
action  of  a  mydriatic.  A  suftieient  degree  of  atrophy  of  the  muscular  con- 
stttucnt^  of  the  iris  to  prevent  fair  dilatation  la  an  unfavomble  sign,  indi- 
ting often  otlier  changes  and  degenerations  in  the  uveal  traet.  Fulness  of  the 
nterior  scleml  veins  and  a  tension  either  much  Ijelovv  or  mueh  above  nor* 
mal  are  also  unlavorable  signs.  The  most  impr>rtant  tests  of  the  condition 
of  the  interior  of  the  eye  arc  the  promptness  of  light  pereej>tlon  and  the  ex- 
tent of  tlie  fiehl  of  vision-  In  most  ri]K^  cataracts,  iu  a  ]>erfeetiy  dark  room, 
a  glimmer  of  light  can  be  [jerceivcd  from  a  caudle-flame  held  at  a  distance 
of  fifteen  to  twenty  feet.  In  some  very  denst^  opacitiesj  such  as  the  early 
ge  of  Morgagnian  cataract,  we  may  have  to  appmach  the  light  to  a  dig- 
noe  of  ten  or  twcilve  feet  before  it  is  i^oognizcd,  and  the  eye  may,  never- 
theles!a,  have  a  fairly  healthy  retina  and  optic  nerve.  The  examination  of 
the  cstanietous  eve  by  the  use  of  Foerster*s  apparatus  to  deternnue  the 
amount  of  light  j>en>eption  would  probably  give  more  acctirate  results ;  and, 
according  to  Trom  pet ter,'  M^hen  the  eye  is  placed  iu  such  an  apparatus  at  a  dis- 
tance of  eighteen  inches  from  a  normal  caudle,  about  half  such  eyes  perceive 
the  light  of  an  eighteen -millimetre  square  opning  at  first,  but  after  scyonm 
in  the  dark  the  j>ereeptive  power  rises,  and  light  from  an  eight-millimetre 
square  open  i  ng  is  reeoguiztHl*  Where  t  he  ojten  i  ng  has  to  be  i  ncreased  to  th  i  rty- 
two  millimetres  scinare  to  obtain  light  perception,  the  cataract  Is  certainly 
complicate.  Under  any  circumstances,  however,  a  fairly  intelligent  patient 
will,  in  spite  of  the  great  dimness  and  blurring  of  the  image,  appreciate  that 
two  sources  of  light  exist  when  two  candles  or  wax  tajxTs  are  held  at  a  dis- 
fance  of  eighteen  inehes  iu  front  of  his  eye  and  then  are  se])a rated  from  each 
other.  Where  he  is  made  to  fix  one  of  these,  a  second  shine  or  glimmer  will 
tisnaUy  be  perceived  from  the  other  as  long  as  the  moving  candle  still  throws 
Q  sharp  and  distinct  image  ou  his  ct»mca-  When  any  difficulty  as  to  obtain- 
ing good  fixation  exists  the  patient  can  be  helped  by  making  him  point  with 
Im  finger  towartls  the  eentml  candle,  or,  if  necessary,  Ijc  can  be  made  to  hold 
it  himself*  In  this  M-ay  we  not  only  measure  the  field  of  vision,  but  by 
asking  which  is  the  brighter  light  mn  obtain  some  idea  of  the  state  of  cen- 
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tral  vision,  If  the  peripheral  light  be  the  more  (hstinctj  we  have  either  an 
iintisiml  deusity  uf  the  nucleus  with  eoinjiaratively  elear  i>eripheral  corti(^I, 
— a  state  of  affairs  which  we  otight  readily  to  recognize  by  the  use  of  oblique 
light, — or  else  we  have  some  diminution  of  central  vision  due  to  changes  in 
the  interior  of  the  eye*  Of  course,  such  information,  as  far  as  we  can  obtain 
it  J  is  most  valuable,  and  certainly  every  surgeon  of  experience  has  at  some 
time  been  disagreeably  surj^rised  by  finding  that  after  a  successful  operation 
for  the  remcjval  of  cataract  no  useful  vision  exists^  owing  to  extensive  macu- 
lar changes.  The  tHttiision  of  light  by  the  opaque  lens  is  so  great  that  we 
eanuot  even  with  the  greatest  care  map  out  minute  changes  in  the  interior 
of  the  eye  or  even  demonj^trate  the  blind-siK>t  j  but  we  can  at  times  recog- 
nise coarser  changes^  such  as  a  considerable  detachment  of  the  i^tina  or  t' 
total  abolition  of  central  vision. 

ON  THE  CATARACT  PRODUCED  BY  THE  INOBSTIOST  OF  POISOKOUS  DOSES 
OP  SUBSTANCES  INTO  THE  SYSTEM,  OR  BY  THE  DIRECT  INTRODUC- 
TION OF  NOXIOUS  MATERIALS  INTO  THE  ANTERIOR  CHAMBER. 

It  has  long  Ix^en  known  to  physiologists  'that  toxic  doses  of  varion 
substances  inti-oduced  into  the  general  ^^ystem  either  sul>cutaneously,  or  by 
direct  injection  into  the  blocKl,  or  by  ingestion  in  tlie  stomach,  will  at  times 
produce  cataract.  Thus,  Kunde/  in  lS57j  shows  that  either  common  salt 
or  nitmte  of  soda  introduced  into  the  large  intestine  or  under  the  skin  oi 
frogs  would  produce  cataract ^  and  that  the  same  substances  caused  similar 
effects  in  kittens  and  in  dog^^.  He  also  found  that  strong  solutions  of  sugar 
under  like  circumstances  pjxrtiuced  cataract,  ami  that  in  frogs  the  ojmcity 
of  the  lens  would  clear  up  when  the  animal  was  again  put  into  water. 
Anat<*mical  examiuatiou  showc^tl  him  that  fluid-filled  s[>aees  had  formed 
lx»tvveeu  the  lens-fibreSj  and  that  the  fluid  tn  them  had  a  different  index  of 
refraction  from  tlmt  of  the  Icns-fibres  themselves.  Kuehnhorn,^  in  1858, 
suljstantiatetl  these  experiments,  and  attributed  the  cataract  to  the  influence 
of  tliese  substs-Ucci^  in  extrarting  water  from  the  lens*  MitchelP  agreed  4is 
to  the  facts,  but  argued  that  it  cannot  be  the  abstraction  of  water  which 
causes  the  opacity,  inasmuch  as  he  had  found  that  the  exposed  lem  w  hen 
dried  does  not  become  0}>af|Ue,  The  anatomical  l^asis  for  the  early  stages 
of  the  clouding  of  the  lens  thus  artificially  produced  appears  to  be  an 
oedema,  raising  the  capsule  in  places  and  se{>arating  the  lens-fibres,  this 
Wing  act'onijianicd  in  a  lat<^r  stage  by  prolifcmtion  of  tlie  e|>ithc'lial  cell^ 
and  by  gninnlar  degcnemtion  of  the  lens- fibres.  All  exijcrimentei^s  have 
found  that  a  similar  suf>erfieial  clouding  of  the  lens  takc*^  place  when  it  is 
removed  from  the  eye  and  placwl  in  a  miliition  of  sugar,  and  that  an  im- 
mersion in  water  once  more  clears  it.    Deutsehniauu  *  maintains  that  under 


*  Kund*>|  ZeitfebriO,  fui^  wisst^nschftflhchc!  ZGologi*?,  Bd.  vnL  S,  466. 
'  Ki*f*bnlTorn,  De  Cat.  AquBD  inapia  (■fToclii,  Gryphine,  1858. 

*  Weir  Mitchell,  A  met-  Journ.  Med.  Pciencps,  1860,  pp  106^!  10. 
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these  clnniinstanees  the  lt*nses  only  cloud  when  the  solution  contains  at 
knu?t  two  and  oae^balf  per  t\mL  of  gait  or  five  per  cent,  of  migar.  Heiibel  * 
claiiD^  that  all  iiiatenals  whioh  have  a  stmng  aflinily  for  water  when  intro- 
duced into  the  circidation  produce  catanirt,  and  that  Gnttman  h  raistakeu 
io  suppcjesiiig  that  [jotaaaiuin  chloride  and  calelimi  ehloride  do  not.  The 
fiiriner  pa^^s  off  rapidly  by  the  kidneys,  and  lM>th  soon  prove  fatal  to  the 
animal  by  heart-paralysis;  hat  butbj  when  introduml  into  the  conjunctival 
mt*  or  into  the  anterior  chanil>er,  vnnm}  pnjnipt  clouding  of  the  lens, 
Heubel,  by  such  lot-al  application,  pru<lucetl  thirty  c^itai-aets  in  animals, 
and,  extracting  th€?se  lenses,  compared  them  with  the  sound  lenses  oti  the 
other  side.  He  found  that  in  all  ceases  the  cataraetous  lens  contained  less 
water  than  its  fellow  on  the  other  side,  and  that  the  more  extejisive  the 
o|mcity  the  greater  was  the  loss  of  water.  He  maintains  that  Biniilar 
prxieesses  take  place  in  all  anintals,  differing  slightly  in  form  amirding  to 
the  normal  build  of  their  letises  and  the  direction  of  the  sectors.  Similar 
0|jatitie5  to  those  productnl  by  the  artii'les  nienti<uied  residt  from  the  use  of 
oienthol  and  naphthaliiu  Bouchard,^  in  1887,  was  tlie  fir-st  to  call  atten- 
tion to  the  interesting  effects  on  tlie  eyes  caused  hy  the  ingestion  of  Naph- 
THALix.  Kolinsky,^  in  1889,  ^ivt^  ns  a  minute  study  of  its  effects.  He 
^  found  that  it  acjted  on  all  inward  parts,  the  smaller  the  animal  the  greater 
■  tlie  effect  of  any  given  quantity  of  the  drug.  Tlie  cataract  appears  always 
I  t»j  l>e  secondary,  and  dependent  upon  changes  in  t!ie  ciliary  l)ody,  the 
I  vitreous,  the  retina,  and  the  chori«>id.  The  fii-st  lesions  observed  are  hemor- 
B  rbages  into  the  ciliary  Ixxly  and  into  the  ehorioid.  These  are  accompanied 
Htfrjr  cedema  of  the  retina  and  lens,  and  later  by  separation  of  the  vitreous 
^^^»d  of  the  retina.  Wlien  lai-ge  dosf'?^  are  administered  the  lens  swells 
m  ^vi^My^  and  fluid  is  found  betv\  ci.'u  tlie  capsule  and  the  lens-fibres,  with 
I  di^neration  of  the  cortical  fibres,  Naphtbaliu  cataract,  when  once  started, 
imr  go  on  to  bei?onie  more  dense  without  any  further  administration  of 
tiif  Jrug.  Ontfe  (airly  developed,  it  never  entirtly  clears  up,  hut  always 
Ime^  some  ojsacity  Ijchind.  In  the  later  stages  crystals  of  (phosphate  of 
lime  are  deposited  in  the  lens.  There  is  cedema  of  the  retina  and  lens, 
^vith  marked  [jroUferation  of  capsular  epithelium  and  the  formation  of 
pmt  cells.  Magnus*  found  that  when  he  gave  mbbits  thrc«  to  four 
Hmmes  of  naphtlialin  for  eacli  kilogram  of  weight,  the  first  a|>i>ea ninths 
uitarai't  could  lie  E*t>metimes  seen  after  six  hours.  Tbc^^  apiK'anince*^ 
^^iusisted  of  transpaRHit  stripes  in  the  lens,  corresjjouding  to  deejvcr  grooves 
the  lens  substamu  A  little  later  jieripheral  cloudiness  sets  in  in  the 
^tit^Tior  a!id  posterior  cortical*  There  was  marked  proliferation  of  epi- 
tlidbm,  and  there  were  finsures  between  the  fil)rL"S  filleil  with  cloudy  fluid, 
AaDrding  to  Magnu%  the  lenticular  ofmcity  thus  produced  may  disappear 

*  Heuljei  Archiv  fur  di^  gt^mmtf?  Phyfiiologie,  1ST9,  iil.,  6, 
'  Bouchard,  Beeueil  d^Ophtalfnubgic,  1687i  p. 

*  Kolinsky,  Arcliiv  fur  Ophtbiihiiologie^  ixxv.,  2»  S.  29. 
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dl  mffitmm  4ftvsw  Tbe  mm^  author  found  that  the  use  of  ten  to  tweti 
gmmmm  ot  eommon  salt  pruclaced  doudiug  behiml  tlie  e4:]uator  in  four 
Inm^  while  m  a  dog  or  in  a  ctit  oue  hiiudiwl  gnuumea  of  gmpe  sugar 
yraittoeii  cataiaict,  tbe  opm-ities  showing  theiuselvca  at  the  equator.  He^^^ 
i^imi  in  the  main  with  t\w  foregoing  statement,  and  describe  the  first 
^tgm  of  oaphiliah'n  catanic*t  as  fine,  clear  shoots  in  the  equatorial  parts  of 
tb^  liflis,  which  soiju  iKwme  cloudy  and  coalesce  with  uetghboring  stripes, 
m  diat  in  ten  davs  the  entire  sulxupsular  i.^ortieal  may  become  evenly 
cloudy.  Magnus,  Kolinsky,  and  Hess  all  agree  that  in  the  early  stage  of 
aophthalin  aitarac^t  there  is  great  congestion  of  the  ciliary  Ixxly  and  pro- 
1966960,  and  it  is  possible  that  by  the  alteretl  secretions  of  these  part^i  thd 
jiabuhim  of  the  lens  becomes  abnormal  and  its  nutrition  impaired,  Kling- 
manu,*  also,  iosists  tliat  there  are  always  symptoms  of  iiidoc-yditls  befure 
the  elight^st  clouding  of  the  lens  takes  place.  It  should  be  also  stated  (hat 
iiaphthalin  usually  produces  a  violent  oifarrhal  diarrhipa  in  the  animal 
which  it  is  adiuinistered. 

Cataract  Caused  by  the  Ingestion  of  Ergot. — ^The  frecpiency  wi 
which  cataracts  are  met  in  some  local  areas  imnietliately  after  an  epidemic 
of  poisoning  by  ergot  would  seem  lo  indicate  tliat  this  drug  has  a  similar 
IKnver  of  disturbing  the  nutrition  of  the  lens.  Meyer ^  describes  an  epi- 
demic in  Siebi*nburgcn  ^vhere  the  sympkmis  were  violent  cramps  of  the 
niust^lest  with  consecutive  contraction,  antcstht^ia  of  the  feet,  and,  as  a  later 
i^ynjptom,  catamet.  The  catamcts  formed  slowly,  ahvays  in  both  eyes,  and 
a  large  proportion  occurred  in  young  people.  He  attributes  this  to  spas 
of  tlie  intra-otidar  muscles.  Longetsnikoff  reports  seventy-one  cases,  anct 
also  attributes  the  fornuition  of  tlie  opacity  of  the  lens  to  contraction  of 
the  intra-ocular  muscles.  Telpjaschin^  saw  in  one  locality,  one  year  aftc 
an  epidemic  of  ergot  iioi&oning,  twenty-seven  cases  of  cataract^  most  of 
them  in  individuals  under  thirty  years  of  age.  Kortneff,  after  an  epi- 
demic in  the  district  of  NoUnsk,  found  that  cataracts  thus  [>roduced  re- 
quired from  three  months  to  one  year  to  become  rij)e,  and  that  those 
occurring  in  individuals  over  thirty  yeiirs  of  age  had  the  apjieamnce  and 
consistence  of  senile  cataract.  The  eye-grounds  were  pallid  and  the  vessels 
contmcttnl  during  the  period  of  convulsions,  but  at  other  times  there  w 
often  hyperfemia. 

THE  PATHOLOt^Y  AND  PATHOLOGICAL  ANATOHY  OF 

CATARACT, 

A  short  study  of  some  of  the  facts  as  to  the  nutrition  of  the  healthy 
lens  will  enable  us  to  unden?tand  more  readily  the  phenomena  of  disease. 
In  jwmt-natal  existence  the  lens,  depriv€.*cl  of  the  blootl-vi^sels  which  have 

»  Klingminn,  Ueber  die  Pntkogoneae  dm  i^ftpblhtiliiiRtAt^,  Art  luv  fur  p«th.  Anat , 
cxiix.  !. 

'      Tgrnia  M«ycr,  Arehiv  mr  Opbihalmologi^i  ^i^"  .  '^^  ^20. 
•  Td^ifcliin,  Mi«di?,inbknop  Oborreuse,  at^t  xv,  G,  8.  525.    Qunlnl  by  Scbnen. 


Donrislied  it  in  the  foetal  state,  depeods  for  its  maiutenanee  and  gro\%'tb 
entirely  on  the  absorption  of  fltiid  from  the  surround iog  parts*  It  is  evi- 
dent that  the  lens,  owiug  to  its  anatomical  build,  with  prismoid  and  band- 
like  fibres  lying  m  close  juxtaposition,  would  mi  like  so  many  thin  gla* 
plates  in  sucking  up  a  capillary  layer  of  tin  id  fmra  any  surrounding  fluid 
ju^ium.  These  bc*ing  all  enclosed  by  an  animal  membrane,— the  capsule 
of  the  lens, — we  would  have  acting  the  ordinaiy  laws  of  osmosis,  and  the 
onion nt  of  fluid  taken  up  or  given  out  would  vary  with  the  density  of  tli© 
Huids  within  and  without  the  memLraue,  and  the  amount  and  kind  of 
matter  appropriated  would,  a-s  in  utlier  tissue,  deiK*nd  on  the  vital  ac?tivity 
of  the  cells  eomjKJsing  it.  The  experiments  of  Deutschmano  ^  have  shed 
much  light  on  this  process  and  the  channels  in  which  nutritive  materials  iu 
the  lens  are  most  readily  taken  up  and  tnmsmitted  through  its  structure. 
He  administered  fifteen  gmmmes  of  potassium  iodide  to  a  rabbit,  killed  it 
after  three  hours,  and  found  that  when  the  lens,  enclosed  in  its  capsule,  was 
laid  in  a  solution  of  platinum  chloride  the  ensuing  reaction  showed  that  tlie 
subcapsular  capillary  layer  of  fluid  beneath  the  |>osterior  ca|>sule  and  the 
adjoint ng  layers  of  the  posterior  cortical,  as  well  as  the  entire  ecjuator  of 
the  lens,  were  the  parts  most  strongly  impregnated  with  the  iodide.  The 
subcapfiular  layer  of  the  anterior  ca]>sule  showed  the  same  reaction  in  a 
le^s  degree,  while  the  anterior  cortical  and  the  nucleus  did  not  exhibit  any 
traces  of  it.  He  further  found  that  wheu  salt  was  placed  under  the  skin 
of  the  back  in  frogs  the  resulting  cataract  commenced  in  the  equator. 
Other  investigators  have  sinoe  attained  somewhat  diflerent  results,  but  all 
agree  that  the  p)ints  of  most  ready  absorption  are  in  the  equatorial  region 
of  the  lens.  Thus,  Ulrich,^  using  the  ferroeyauide  of  potash  and  tincture 
of  the  chloride  of  iron  as  his  staining  material,  could  only  find  proofa  of 
its  alisorptiiin  at  the  equator  of  the  lens*  Scholer  and  Uhthoffj*  using 
flnorescin,  insist  that  the  fluid  enters  only  by  the  route  of  the  zone  of  Zinn 
and  the  canal  of  Petit  through  the  erpiator,  and  that  fluid  never  passes 
directly  from  the  vitreous  to  the  lens  According  to  Maginis/  vesuvin 
injected  into  the  carotids  appc*ars  in  the  eye,  fiudiug  its  way  along  the 
mnah  and  entering  the  lens  at  the  erpiat^jr,  Samelsohn,*  afler  study  of 
the  distribution  of  fine  particles  of  iron  rust  in  lenses  in  which  splinters  of 
iron  had  for  some  time  W^en  em  bedded,  concludes  that  the  nutrient  strram 
enters  the  lens  at  the  etpiator,  curves  through  it  ceutriiX2tally,  cullecting 
again  near  the  anterior  pole  to  be  eliminated  in  the  region  where  the 
anterior  fibres  of  the  zonula  are  inserted  into  the  capsule.  The  exact 
method  of  ^ress  of  fluid  from  the  lens  is  less  well  made  out,  Scholer  and 
Uhthoff,  in  their  pajier  on  the  effect  of  fluorescin,  absolutely  deny  that  any 

i  D^ut«<-hniiiti(i»  Arctiv  fur  0^»btlmlmologie^  rxv,  2^  227* 
«  Ulrk'h.  lb  idem  1  xivi.,  3,  S.  33--82 

*  St'hijler  ftiid  Uhthoff,  Jahres!>ericbt  d^r  Sc-boleriacht-n  Klinik,  188 L 

*  Mftgna^t  Deutsche  med,  Wocbensclinft,  Nr  40, 


tx>Ioriiig  matter  ever  escapes  tlirougli  the  posterior  capsule  into  the  vitreous, 
Morano  claLtus  to  have  demonstmted  [xires  in  the  anterior  cajTSule,  hut 
their  occurrenee  has  not  l>een  confirmed  hy  other  observers,  Becker,  who 
worked  for  yeans  at  the  anatomy  of  the  lens  witti  indefatigable  industry, 
states  that  he  has  looked  for  tliem  in  great  numbers  of  thin  sections,  but 
lias  always  failed  to  find  them.  It  is  possible  that  further  investigation 
may  show  channels  of  esca}>e  along  the  insertion  of  the  zonular  fibres. 
H,  Benoe  Jones  ^  has  made  an  admirable  study  of  the  rate  of  absorption 
of  crystalloids  in  healthy  and  in  cataraetous  lenses.  He  found  that  where 
three  grains  of  lithium  chloride  were  introduced  into  the  stomach  of  a 
young  pig,  in  half  an  hour  lithium  could  be  demonstrated  lu  the  lens, 
while  in  an  old  pig,  after  the  lajjse  of  a  similar  interval,  none  was  to  be 
found  in  the  lens,  thus  demonstrating  the  more  rapid  absorption  in  the 
young.  He  further  showetl  that  absorption  took  place  in  old,  and  even  in 
catimictous  lenses,  although  more  slowly,  and  that  tlie  drug  was  after wai-ds 
slowly  eliminated.  Thus,  when  twenty  grains  of  lithium  eaibouate  were 
administered  to  a  cataract  patient  twenty-five  minutes  before  operation,  no 
tram  of  lithium  could  W  demonsl rated  in  the  lens,  while  in  other  c^ses 
where  the  same  quantity  was  ingested  two  and  a  half  hours  Ijefore  opera- 
tion lithium  eould  be  demonstrated  in  the  watery  extract  of  (he  lens*  If 
thriK?  and  a  half,  four,  five^  or  sm*cn  hours  were  allowed  to  ela)*8e  lietvveen 
ingestion  of  the  drug  and  ejttraelion  of  the  cataract,  lithium  could  be 
readily  demoustmted  in  every  jiarticle  of  the  lens,  while  if  a  jieriod  of 
"^ven  days  was  allowed  to  elapse,  it  had  been  cntrrely  eliminated,  and  not 
a  trace  was  deinonst ruble  in  tlie  caiamctous  lens  when  extracted. 

The  equatorial  region,  where  nutrition  in  the  lens  is  most  active,  is  also 
the  place  where  disturbances  in  the  nutritive  processes  first  manifest  them- 
sdves, 

MICROSCOPIC  CHANGES  IN  CATARACTOUS  LEKSES. 

Foerster^  w^as  the  first  to  give  an  aecumte  description  of  these  changes 
by  examining  wiUi  moderate  magnifying  ]x>wer  the  lenses  of  seventy- two 
eyeB  with  commencing  cataract  in  individuals  between  fifty-tbur  and  eiglity- 
seveo  years.  The  lenses  were  obtained  after  death  and  placed  in  hollowed 
glass  slides  and  watch -glasses^  ininicm^l  in  vitre^jus  humor,  and  closed  in 
with  a  thin  cover-glass.  He  found  the  opacities  forming  a  thin  layer  over 
the  L'omparatively  clear  and  yellow  nucleus  and  extending  as  a  narrow  zone 
around  and  on  both  sides  of  the  e*[Uat4»r  of  the  nucleus.  There  were  four 
priudpal  forms  of  opacity  :  first,  short  and  narrow  white  lines,  which 
formed  a  broken  circle  around  the  nucleus  ;  second,  thin  white  clouds,  w^hich 
either  extend  from  one  side  of  the  equator  to  the  other  or  appear  in  detached 
masses  on  each  side;  third,  white  stri|K*s  whicli  run  m  a  nieritlional  direc- 
tion close  to  the  nucleus,  and  are  broadest  and  thickest  at  the  e<[uator  of  the 

»  Jones,  ProeediinjECs  Bojal  Si>ciety  of  London,  vol.  iit.  pp.  400-4^4;  alto  Pfelimi- 
niry  Report,  1865,  p,  221. 

^  I'WrfliT,  Art'hiv  fiir  OplilhitlmQlogk%  liL,  2,      187,  198. 
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nucleus,  becomiDg  pointed  towards  the  pole  ;  fourth,  cluudvp  indeterminate 
funiis  which  eudrelt'  the  whok  nucleus.  The  concentric  floutis  incimse^ 
and  invade  the  entire  thickness  of  the  cortitral  us  well  as  the  superficial 
layeia  of  the  nucleus,  but  it  is  especially  thcstrii>ed  opacities  which  increase 
in  numljer  and  strength  until  tliey  destroy  tlie  entire  t^irtiLid/'  Out  of  the 
e;jtlre  number  of  lenses  thus  examined  there  was  but  one  with  a  purely 
pcrinncleax  oiiacity,  and  it  was  taken  from  a  myopic  eye  with  a  visual 
axis  of  twenty-nine  millimetres.  Foerster  calls  attention  to  the  similarity 
in  position  of  the  iierinnclear  opaeitit-s  of  commencing  senile  cataniet  to 
that  occupied  by  the  stationary  ont*s  of  zonular  cataract.  The  stage  of 
cataract  thus  accurately  pictured  by  him  Ls  a  considerably  later  one  than 
that  in  whieli  the  opbtbLdmo-^coj>e  shows  lis  the  first  signs  of  upaeity  in 
the  equator  of  the  lens,  and  the  fact  that  in  some  instanws  in  the  earliest 
stages  \Te  can  alternately  make  the  conical  opacities  there  found  appearj 
by  varying  the  tlireetion  of  the  liglit,  either  dark  or  translucent^  shows  that 
we  have  to  do  with  a  phenomenon  of  total  rcHection,  and  tljat  such  ap[x^ar- 
mve  may  therefore  be  due  to  spaee^i  fillet!  with  fluid  of  a  differeut  index  of 
refraction  from  tiie  lens-fibres.  Where  the  cloutHng  of  the  lens  is  spread- 
iiig  throughout  the  cortical  w^e  have  an  increase  in  the  size  o£  the  lens  and 
of  its  watery  contentSj  and  the  anterior  chaml>er  becomes  smaller.  This 
IS  clinically  recognized  as  the  stage  of  swelling,  and  the  increase  of  size 
15  supjwsed  by  Bet-ker  to  l>e  due  exclusively  to  shrinkiug  of  the  fibres 
and  accumulation  of  fluid  between  them*  I  am  inclined  to  believe  with 
Knies,  that  in  eommeneiiag  cataract  tliere  is  a  molecular  granulation  with 
iticrease  of  siise  in  eaeh  individual  .fihi-e,  but  my  patliological  material 
having  been  derived  largely  fn»ni  lenses  obtained  by  extract  ion  ^  most  of  my 
sections  exliibit  a  mon?  advanced  i>eriud  of  tmtaractous  degeneration,  and  I 
ha%'e  rarely  had  an  opjKiriunity  of  studying  the  prucess  at  its  very  ineipi- 
ency.  This  stage  of  swelling  is  followed  by  a  loss  of  fluid  and  a  return 
of  the  leas  to  its  normul  sisse,  kno\vn  clinically  as  the  stage  of  maturity  of 
tlie  cataract^  while  later  the  lens  shrinks  stiil  further,  and  whitish  dots  and 
streaks  form  in  and  under  the  c:aj>sule,due,  as  w^e  sliall  presently  sec,  to  the 
formation  of  ca|3sular  cataract.  In  cataractons  lenses  Foerster  descTibes 
cracks  between  the  conteutric  layers  of  fibres  which  are  filled  with  a  mo- 
lecular substance.  Becker  has  figured  the  same  ap[>earanees^  and  insists 
that  similar  one^,  less  in  size,  may  be  met  with  in  the  healthy  lenses  of  the 
young,  the  only  distinction  beiiig  that  the  molecular  contents  in  youth  stain 
vividly,  while  in  cataraetous  lenses  these  masses  are  less  stained  than  the 
surrouutling  lejis-fibres.  This  distinction  can  scarcely  be  relied  on  as  a 
criterioUj  as  in  many  settious  of  well-marked  cataract  such  molecular  ma- 
terial stains  much  more  intensely  than  the  surrounding  lens-fibiTs. 

Every  one,  I  imagine,  who  has  examined  many  catai-actous  lenses  has 
at  times  seen  such  appearances.  The  molecular  degeneration  of  the  lens- 
fibres  is  their  fii'st  niicrosctipic  evidence  of  cataractons  chantsje,  nnd  omtrs 
ia  i,*erv"  various  degrees  in  diffeiTnt  zciiies  fin  the  same  lens.    In  senile  cata- 
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mtt  (Fig,  29)  the  lens -fibres  near  the  capsule  are  tisually  the  last  tft  present 
any  eousidcraljle  degree  of  ehange,  while  those  lying  between  tbef4?  and  tlie 
niieleuB  exhibit  far  more  advanced  degeneration j  while  in  cataract  duiMi) 
intraocular  tumors  and  to  effnsion  of  [ilastic  lymph  on  the  anterior  capsale 
the  mulccolar  degeneration  is  apt  to  eommence  close  to  the  t*apsule  (tik 
Fig,  59,  p.  312),    The  formation  of  spindle-shaped  spaces  Ijetween  tk 
fibres  is  beautifully  shown  in  Fig.  ^K),  where  the  gmnular  contents  of  tlie 
spaces  have  stained  much  more  dec|*ly  than  the  stirroiinding  material^  have 
puf^hed  the  adjacent  lens-fibres  aside,  and  can.sed  them  to  ai^sunie  a  wavy 
and  undulating  course.   The  cavities  in  this  instance  are  most  numerous  i 
the  perinuclear  cortical.    The  fibres  themselves  are  every wli ere  granu 
(vide  Fig.  29),  and  the  edge  uf  the  fibre  seen  in  section  often  ai>|R*3irs 
if  made  up  of  minute  beatlsur  globules,  while  the  gi^nnlation  in  the  luterl 
of  the  fibre  is  usually  finer,  and  the  tumescent  and  degenerating  lens  in 
rial  caiLses  the  fibres  to  exhibit  in  i^ection  irregular  swellings.    In  pi 
these  api>ear  to  have  nuclei  arid  resemble  large  vesicular  cells  {vide  Figis^ 
32,  and  33),    The  internal  structure  of  the  fibre  is  often  fissun^  by  " 
which  run  across  it,  musing  it  to  apt>*^r  as  if  it  was  broken  ir|i  into  i 
ular-sized  segments.    Fig.  31  shows  this  as  seen  by  an  immersioiidc 
Fig,  32  represents  a  similar  state  of  affairs  seen  under  low  power. 

Much  less  advanced  changes  ai'c  shown  in  Fig,  33,    This  scctian 
hibits  model-ate  molctnilar  changes  iu  the  lens  near  the  vortex,  and  the 
shaped  extremities  of  the  fibres  liave  bc*en  pushetl  fnvm  their  insertion 
the  capsule  by  proliferating  epithelium.    The  deeper-lying  layers  are  m" 
more  opaque  and  granular,  and  in  some  of  the  dec|M:*r-lying  fibres  nnc 
may  Ijc  seen,    Ft>enitei*  claims  to  have  demonstratc^l  slight  changes  in 
nucleus  of  cataractous  lenses.    Becker  maintains  that  the  nucleus  is 
invidved  in  such  rasc^,  but  remains  clear*    My  own  sjw?cimens,  which 
thin  sections  made  with  micrtjtome  from  lenses  imbcddi\l  in  oelloidin,  sh 
elight  molecular  and  granular  degeneration  with  oocasional  dots  of  highly 
refracting  material,    Among  the  earlier  changes  in  tlic  conetMitric  cortirai 
lens-fibres  may  l>e  mcnti*med  a  state  of  hyaline  degeneration,  whicli  I  ba^ 
em*onntered  only  in  lensc»s  in  which  there  has  \mm  jwsterior  synechia,  or 
eyes  with  increased  presstire^  and  in  which  degeneration  is  most  marfa 
immediately  under  the  synec^ljia.    Fig.  34  represents  this  change  in  t 
eiEternal  layers  innntdiatcly  imdcr  the  capsule.    The  lens  is  partly  cataract- 
ous,  and  was  found  in  an  eye  which  was  iu  a  state  of  glaucoma  pixjduoed  by 
a  sarcomatous  tumor  of  the  chorioid.    In  this  instance  tlxe  hyaline  changes 
which  are  eon  fined  to  the  external  layers  may  possibly  have  bec^n  due  to^ 
pressure.    In  the  |>eripheral  layers  of  the  cx^ncentric  lens  fibres  we  oft^H 
find  large  spindle-shaped  swellings  of  the  lens-fibres,  (*ach  with  a  nurlens^ 
s*>metimes  elliptieal,  as  in  the  healthy  lens-fibre,  and  sometimes  roundecL^ 
Such  swellings,  when  large,  lofjk  like  vesicular  cells.    Besides  these  forml^j 
tions,  and  often  near  to  them,  we  find  large  intertibrillur  spaces  filled  with 
an  albuminous  material,  which  is  dividal  by  transverse  fissures,  and  whi" 
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t.mmctou«  det^eneraUati  or  lens-ti  tires.  (Photographed  by  Dr.  George  W.  Korri«.) 
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Cfttuactooa  dejjeueritiioii  of  teni-flbreii.   (PlioU]fi»piied  by  Dr.  Citui-,  w ,  N orris,) 
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ham  been  aptly  likened  by  B^ker  to  the  apj>earanoe  of  the  jointed  algse- 
In  hk  anatomy  i»f  the  liealtliy  and  disc^aml  Ivna  he  has  most  accurately 
dejitTibetl  and  beauti tally  figuml 
these  appearanc^^  a.s  is  seen  in 
Fig,  35 — a  reprcMhietion  of  one  of 
the  plateti  in  hh  work.  Fig.  3G, 
from  a  photomierogni[>h  of  one  of 
tny  u\yjx  pmpanitiiuts  (DtiUglierty ), 
exbibiti^  large  sjiindle  shai^efl  spaft-^ 
filled  with  a  granular  mass  whidi 
is  txiarsdy  titriatid  in  a  direeti*)u 
transverse  to  the  length  of  the 
cipindle. 

Where  the  changes  continue  we 
have  molecular  and  iatty  dt^geiiemtiftn  of  the  cortical  fibres,  whiefi  event- 
imlly  break  up  into  granular  detritui^j  ehole^^terine  crvstals,  oil  globules, 
calcareous  granules,  and  J\)n!ided  albuminoid  miisses  (the  soK*alled  Mor- 
gagnian balls).  The  molecular  and  fatty  degeneration  of  the  lens-flbres  is 
well  shown  in  Frg,  29. 

Fig,  37  shows  the  struetnre  of  one  of  the  little  white  dots  which  ibrra 
just  Wneatli  the  c-apsnle  in  over-ripe  mtarat'ts.  Tlie  Vi2]h  involved  in  it 
an*  evidently  pnxliictd  of  the  capsular  epithdiuuL  They  have,  however, 
hecome  gigantic  in  size,  their  conteuti^  are  granular,  and  examination  with 
a  higher  power  shows  that  in  some  the  nucleus  is  no  longer  demonstrable, 
while  in  others  it  ill  defined  and  breaking  down,  and  in  others  again  it 
is  irregularly  oval  or  irregularly  round,  liecker  hiis  seen  in  such  prolif- 
erating epithelial  masses  at  times  karyokiuetic  figures  and  division  of  tlie 
BUelei,^    Where  the  degeneration  of  the  lens  has  prmx^nled  so  far  tliat 

the  more  recently  fonntd 
fibres  at  the  vortex  degen- 
emte  and  give  way,  we 
frequently  fiiid  that  the 
[>roli  feratiiig  eaj)sular  efii- 
thelinni  gmdually  pushes 
its  way  to  the  et[uator  and 
Ixyond  it  on  to  tlie  jjfts- 
terior  capsule,  and  tliat 
this  portion  of  the  cap- 
sule is  covered  by  a  single 
or  even  a  double  layer  of 
epithelial  cells,  W'herc 
the  cortical  fibres  entirely  degenerate  they  brtiik  down  into  a  whitish  semi- 
fluid mass,  in  which  the  dense  and  undissolved  nucleus  floats  about  with 
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»  Be«k«r,  Atintomie  der  gesunden  und  krank^^n  hlmti,  Fig.  9,  10, 


the  motions  of  the  eye,  usually  from  its  greater  specific  gravity  lying  at 
th<?  bottoni  of  the  capsular  sac.  Fig,  38  (after  Becker^  hiB  Fig,  36, 
Tab,  viii.)  shows  a  succcisi^ful  set*tiou  of  a  Morgagnian  cataract  enveloj>ed 
in  its  capsule.  The  nucleus  itself  is  undergoing  degeu oration,  frayed 
and  splitting  into  layers  surroundctl  by  uiaisses  uf  broken-down  lens-tibreis 
and  detritus.  At  the  equator  uf  the  hm  are  large  niasse^s  of  proliferating 
capsular  epithelium. 

The  chemical  changes  in  cataractous  lenses  and  in  the  nutrient  fluids 
surrounding  them,  hich  corr^pond  with  the  loss  of  transjmrency  of  the 
HbrL'S,  ami  which  prtiet.'de  and  accompany  their  degeneration  and  bilking 
down,  have  been  but  little  studied*  E.  v.  Jaeger '  tap|>ed  the  anterior  cham- 
ber of  nonnal  and  of  cataractous  eyes  and  had  the  fluid  so  obtained  anal- 
yml  by  Kletzinsky,  and  found  that  the  aipieous  of  cataractous  eyes  was 
richer  in  albumin  than  that  of  normal  ones.  Leber  ^  reports  that  examina- 
tion of  the  atpieoiLs  in  a  diabetic  patient  not  only  demonstrated  the  preseuoe 
of  sugar,  but  also  a  large  quantity  of  albumin.  Deutscrhmann*  asserts  that 
during  the  maturation  of  cataract  the  aqueous  contains  moi'e  albumin  than 
do(»s  that  of  nonnal  eyes.  I  have  been  unable  to  find  any  analyBes  of  the 
human  vitreous,  Dcutst^hmaun  found  by  careful  drying  and  weighing  tliat 
the  non-ciataractons  senile  lens  becomes  steadily  heavier  with  age,  and  that 
the  alje^^lute  amount  of  water  dimiuisiics  while  that  of  the  mVids  increaB^^. 
Priestley  Smith*  has  proved  that  tlie  cataractous  senile  lenses  are  smaller 
and  weigh  less  than  do  healthy  lenses  at  the  same  time  of  liie,  while  Bec-ker  * 
claims  that  senile  cataractous  lens^es  contain  very  considerably  more  water 
than  do  unclouded  senile  lenses.  As  to  the  ctmi)K)sition  of  the  cataractous 
lens  itself,  Cahn®  found,  using  as  material  lenses  extracted  by  Laqncur,  that 
in  thera  the  quantity  of  albuminous  material  soluble  in  water  and  carbonic 
acid  was  diminished,  and  concludes  that  during  life  a  part  of  the  albu- 
minous material  lias  bminic  insoluble.  He  also  found  lecithin  in  such 
lenses  in  quantity  above  normal.  According  to  Jacobsen  (as  reported  by 
Zehcnder  and  Mattliiessen)^  eholcsteriu,  which  appears  to  exist  in  small 
quantities  in  young  and  normal  lenses,  was  much  more  abundant  in  senile 
lenses,  and  still  more  so  in  senile  c^ataractous  ones,  and  that  in  cataracts 
there  was  three  times  as  much  in  the  nucleus  as  existed  in  the  cortictil 
substani.^.  He  attributes  its  presence  to  the  breaking  down  of  albu- 
minous material  in  the  lens,  and  clinical  observation,  which  at  times 
shows  us  cholesterin  crystals  in  degenerating  lenses,  lends  strength  to  bis 
view, 

1  Von  Jne^,  K instil  hit! ^^'n  dea  dioptnaehen  Appnrats,  S.  139-148,  Wlen,  186L 
'  LHx'r,  Arehiv  fur  OphthalTtialugie,  xxj.,  3,  B.  S27. 

*  I>f!iit'^ehfnjiT5ii,  il>!d*;m>  xiv.,  2,  S,  214. 

*  pi-ifstlcy  tSmith.  loco  cU^to,  vide  p.  45. 

*  B*^«ker,  Anutomie  dvt  ^emndmi  und  kranken  Lnise^  S.  06* 
^  Calm*  SCur  pbyaioU  iind  piithol.  Ch^^mi*;  des  Auges,  Straaaburg,  188L 
'  ZeWnder  a^od  Matthieaien,  Klinisclie  Momitsblatter  Xut  Augenheilkunde,  atv,, 
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DISEASED  OF  THB  LENS. 


CAPSULAR  CATARACT. 

Beskles  tliose  forms  wliidi  liave  been  already  dissciissed  as  part 
developraeDt  of  senile  fatamet,  we  ha%*e  proliferation  of  the  capsular  ix'Ub 
to  a  gimt  extent  whenever  tiiere  is  an  extengive  in  flam  mat  ory  adhesion  of 
the  iris  In  the  anterior  capsule,  and  at  times  sufficient  ditsturbanee  of  the 
nutrition  of  the  underlying  lens-fihres  to  cause  either  partial  or  total  eata- 
ract-  These  changes  may  be  congenital,  and  caused  either  from  i>ersistei 
pupillary  membrane  remaining  adherent  to  the  anterior  <mpsnle  or  by 
flaramatory  exudation  during  tlie  fVetal  state.  Capsular  catanict  may  also 
occur  from  similar  inflammatory atlhesions of  the  iris, occurring  at  anytime 
after  birtli.    The  accomjjanyiug  figures  (Figs,  39  and  40)  show  a  partial 


Fig,  39. 


in- 


FuUjU  cftfwulttT  Atid  ktitlealtr  cat&rmet  eftUi^  tif  reUincd  iiuffillarf  membrane. 

capsular  and  lenticular  cataract  caused  by  retained  pupillary  membrane 
which  was  adherent  to  the  anterior  capsule*  The  patient  was  a  young  girl, 
aged  sixteen^  who  thought  that  her  sight  was  weak  and  c^me  for  glasses. 
Visioa  in  the  right  eye  was  normal,  in  the  left  5/1 5^  and  with  this  eye  she 
could  read  0,oO  tyjie  fivmi  twelve  to  twenty-eight  centimetres  f>nly,  while 
with  the  normal  fellow-eye  tlie  range  for  the  same  type  was  from  ten  to 
fifty-eiglit  centimetres.  Bt^tli  eyes  were  hyiK^rmetropie,  and  there  were  no 
oosrsc  changf^s  in  the  eye-grtnuul  Fig*  40  shows  the  pupillary  membrane 
and  oi>acity  as  seen  by  the  mirror,  and  Fig*  39  as  seen  by  oblique  liglit. 
Careful  examination  showt-tl  that  the  opacity  extende<l  (or  mime  distance 
into  the  lens-fibres.  Although  there  was  a  strong  reflex  frotn  the  lens,  there 
were  no  other  opacities.  Fig.  41  {mpy  of  Fig,  1,  Taf.  xi.,  Beiiker's  Atlas) 
shows  a  i^artial  cataract  caused  by  a  granuloma  of  tlie  iris  and  consetpient 
adhesions  between  the  iris  and  eapBule.  There  is  new- formed  fibrous  tissue 
between  the  iris  and  anterior  cajMule.  The  latter  is  raist^d  in  folds,  and  at 
the  efpiator  them  is  a  mass  of  large  vesicular  lens-cells.  Fig.  42  (Bet*kcr, 
Tat  xir^f  Fig.  6*3)  shows  the  appearance  of  the  lens  in  a  complicate  eata  - 
ract  from  the  bnphthalmie  eye  of  a  seven-year-old  child.  A  false  mem- 
brane fills  the  pupil  and  binds  the  iris  to  the  capsule  of  the  lens*    The  an* 
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CKpvaHr  cutftrfwil  c«ii«Jd  t*]?  pressure  of  *  gratjulotua  of  the  Lrlj.  (Becker.) 
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tenor  raiJgulc  is  ft>Idi:^l  and  runs  in  ridges  across  the  pupillary  space.  Be- 
neath it  is  a  very  large  cajisukr  cutaract  which  is  covered  by  a  thin  layer  of 
capsule  with  epithelial  cells  Behind  tlie  cajjsular  catamct  lie  tli^  Icns-fibrea, 
pressed  and  pushefl  away  from  it  by  an  amorphous  mass  of  extidatton  and 
degenerative  proihicts,  wliile  the  posterior  capsule  is  covered  with  a  layer 
rif  epitbclium,  Stdviipsular  cpiLhelial  proliferation  h  usiialiy  marked 
whefiever  there  is  a  separation  of  the  mjisule  from  the  lens -fib  res.  The 
;imim]>a living  photngrftph  gives  a  good  picture  of  such  pn^liferation  in  a 
]mB  with  absoluU^y  intact  capsule,  which  esca[xJ  i^ponlaneou.sly  into  the 
conjaactival  mc  through  an  uk-er  of  the  cornea,  caused  by  purulent  opb- 
th:ilmia  in  an  iiifaut.  Fig,  43  shows  a  portion  of  the  catisule  everywhere 
wvered  with  a  niauy-layeml  epithelinin.  From  one  corner  of  the  jtrepa- 
ration  an  irregular  mound  of  epithelium  proje<;ts  itiward,  one  side  of  it 
ri-ing  almost  perpendicularly  from  the  capsule  to  a  rounded  summit  and 
ilienee  eloping  dow^n  gradually  ou  the  other  side  to  tlie  cajjsular  level.  The 
elb  in  the  centre  of  the  mass  ore  smaller  aud  exhibit  an  irregularly  mn- 
centric  arrangement,  while  those  of  the  outer  layer  are  lat^  atid  vesictilar. 
The  outer  bturder  of  the  lens  is  sejiarated  fmm  the  capsule  by  fluid,  and  the 
|M*ripheml  lens- fibres  are  irregularly  swollen  and  are  scparatid  iu  plai.'cs  by 
8[)indle-shaped  sjmecs  filled  m  ith  granular  detritus^  w^hilc  along  their  outer 
border  stretches  a  t^niml  mass  of  vesicular  nudeated  t^ells,  many  layei*ed 
near  the  capsule,  and  dwindling  in  thickness  to  a  single  layer  as  it  rectM^les 
from  i!«  Fig,  44  shows  the  same  mound  of  epithelium  more  highly  mag- 
nified^ and  in  it  we  can  see  that  the  older  cells  at  the  cai>aular  level  have 
become  spindte-shat>ed  and  fibroid  in  character. 


ACQUIRED  AKTEBIOR  CENTRAL  CAPSOLAR  CATARACT. 

The  form  and  appearance  of  this  variety  of  cataract  liave  already  been 
described  under  the  head  of  elininil  ap|>earanees^  and  refereuce  hm  been 
made  to  tlie  classic  observation  of  Arlt  demonstrating  its  origin.  In  fai^t, 
the  aiibsecjuent  observations  of  Knies^  have  show^n  that  tNuitact  for  a  few 
days  between  ibe  capsule  and  the  edges  of  a  perforating  c<3rneal  ulcer  may 
Biiffioe  to  give  rise  to  it.  The  lenses  exammcd  by  this  author  which  had 
e?w:^{>ed  from  the  uhrrated  cornete  were  apparently  jterff^ctly  dear^bnt  after 
banieningj  an  o|>aque  sjKjt  was  visible  beneath  the  capsule  at  the  anterior 
pole,  consisting  of  spindle-shaped  t^ells  which  gradually  pass<^<l  into  the 
fiurrouudiug  normal  mpsular  epithelium,  E,  Treacher  Collins^  has  given 
a  considerable  utunlx^r  of  admrnible  representations  of  this  form  uf  cata- 
ract, two  of  which  are  herewith  reproduce.  One  shows  a  flat  form  with 
the  anterior  capsule  fulded  over  it,  the  ca|tsule  s]>littiug  at  the  edge  of  the 
growth,  and  part  of  it  with  the  epithelium  Ijcing  i^ntinued  over  its  pfis- 
terior  surface,  which  is  in  ctuitact  with  the  lens-fibres.    The  other  shows  a 


J  Knles,  Klini^ohe  Mont^tti  tiir  AufferiheiJkiindi.%  lS-181. 
'  Coilins,  Tram.  OplitliaK  Boc,  U,  K*,  vol  liL  pp.  89-102. 


more  pyraniiclal  opacity  with  a  bluut  pri>cefts  of  newly  formetl  tissue  pro- 
jtjctiug  iiitu  the  lons-siiiijstanee.  This  s^ilitting  of  the  c^i:teiiile  is  at  times 
Bern  in  capsular  t*ataracts  nft  of  the  anterior  central  variety.  In  sueh 
inetanees  it  looks  as  if  the  jK^sterior  newly  tbrmetl  layer  of  capsule  must 


Acquired  Aniierior  centnU  CKjufuiu-  cataract.  (E.  Trc&flher  Collitii.) 

h  a V  e  heen  seciieted  by  t  he  ep  i  tliel  i  ii  m  *  Beck  er,  \vb  i  le  gra  n  1 1  ng  th  is  possi  bl  e , 
believes  that  the  epitheliul  cc?tls  exercise  a  soilcuiiig  influence  ou  the  cap- 
sules, and  by  sending  their  prm -esses  farther  and  fatther  into  it  gnulually 
split  it  into  layers,  and  considers  it  a  real  split.    He  ealls  attention  to  tlie 

Fio.  46. 
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A cqiJ ired  a niertor  oeiilral  c*P8wUt  ciLtaract.  { E.  Tri?A«her  Coll Ini>) 


fact  that  the  inner  and  outer  eajisule  layers  together  make  juKt  the  thick- 
ness of  the  eapssiile  at  a  short  distance  iKTipherally  from  the  capsular  cata- 
ract, and  the  first  of  Treacher  Collins'  drawings  shows  also  that  the  two 
layers  about  equal  the  main  capsule  iu  thickness.  On  the  other  hand,  Col- 
linses cases  would  seem  to  show  that  a  mpsule-Iike  membrane  may  be 
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I  by  the  eapsiilar  epIthelinriL  In  the  two  (^ses  represcntcdj  the 
ed  cai38ult?s  mver  in  the  growth  in  front,  while  the  layer  of  epithelial 
ftisbcapsiilar  cells  smUA  on  a  firm  nipsule-like  sub&tance  cover  it  posteriorly 
and  fsfparate  it  fr^)m  the  lens-fibres.  In  both  these  eases  the  cataract  was 
of  several  years*  standings  but  in  others  which  he  also  pictures^  taken  from 
~ses  ^Kuminf-xl  soon  after  the  formation  of  the  capsular  cataract,  there  was 
m  metnbmue  hc4iind  the  ma,ss  and  between  it  and  the  lens-fibres,  although 
the  layer  of  epithelial  cells  leaves  the  capsnlc  at  the  border  of  the  new 
growth  and  extends  some  distance  behind  it  This  would  look  as  though 
the  iK>&terior  layer  of  the  capaule  was  developed  after  a  time  by  the  epithe- 
ium  which  had  pushed  in  l>ohind  the  growth.  In  some  cases  the  capsular 
taract  consisted  of  a  laminated  material^  interspersed  with  degenerating  epi- 
theliai  cells*  The  studies  of  Wagenmann  and  the  experiments  of  Sehloesser 
further  cimfirm  this  view  and  make  it  probable  that  wounds  in  delicate  vit- 
reous membranes,  such  as  the  lons-eapstile  and  the  membrane  of  Descemet, 
are  usually  repaired  eventually  by  a  new  vitreous  membrane  formed  by  the 
epithelial  cells  beneath  a  tenii>omry  layer  of  effused  and  organized  fibrin, 

THE  FORMATION  OP  SPINDLE-CELIJS  IS  CAPSULAR  CATARACT, 

Fig,  47  (aftipr  Becker)  shows  tliat  some  of  the  capsular  rataracts  aUo 
consist  of  spimlle-celb  and  resemble  fibrous  tissue.  This  is  often  the  case, 
but  the  resemblance  is  probably  a  sui>erfie!al  one,  because,  as  already  pointed 
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out  by  Becker,  they  develop  from  epithelial  cells,  and  Schirmer*  has  since 
demonstrated  that  a  solution  of  trypsin,  which  docs  not  at  all  affect  con- 
nective tissue,  promptly  eitlier  in  acid  or  alkaline  solution  dissolves  all 
epithelial  productions,  and  among  them  the  IensH?apsule  in  capsular  cataract. 

1  Schjrra<»r,  Arcbiv  fur  Opbtholraologie,  xxkv.,  S,  3.  278. 
V<*L.  IT, -20 


SEPARATION  AND  FOLDINQ  OF  THE  CAPSULE. 

Sliglit  separatioD  of  the  capsule  at  the  e<]iiator  of  the  lens  and  folds  in 
the  ant*^rior  capsule  may  o<x;ur  from  many  causes  Ixssides  that  just  ileaeribed 
under  the  head  of  capsular  cataract.  Topolauskt '  has  called  our  attctition 
to  the  feet  that  in  some  oises  of  congenital  oolobomaof  the  lens  the  capsule 
passes  over  the  notch  in  the  same  circular  line  as  tiie  caipsiile  elsewhere, 
leaving  a  considerable  clear  and  fluid-filled  space  between  itself  and  the 
lena  The  same  fact  has  been  noted  by  Cliristen.  Topolauski  and  alsaj 
Magnus  tell  us  that  at  times  tent-like  elevations  of  the  capsule  can  l>e  seen 
in  perfectly  healthy  young  lenses,  due  to  the  drag  of  the  zonula.  Ac* 
cording  to  Schoen  all  simple  or  senile  cataracts  commence  as  a  peripheral 
capsulitis"  and  have  their  starting- jioint  hi  the  separation  of  the  lens-fibres 
from  the  capsule  at  the  points  where  the  zone  of  Zinn  is  inserted  into  them. 
He  considers  that  this  state  of  affairs  is  caused  by  strain  of  the  accommo- 
dation after  the  lens  has  become  hard  and  unyielding,  aud  thinks  that 
similar  small  detachments  of  the  capsule  are  caused  in  the  young  by  the 
effort  to  overcome  hypermetropia  and  astigmatism.  The  initial  lesions  of 
cataract  according  to  this  author  are  the  separation  of  the  leng-fibres  from^ 
the  capsule  and  the  proliferation  of  the  epithelial  cells,  which  is  often 
followcxl  hy  a  hyaline  degeneration  and  a  coagulation  necrosis  of  the  cells. 
Toptilanski  considers  seimrations  of  the  equatorial  capsule  (demou3tmte<l 
through  the  cololwma  of  a  preliminary  iridectomy)  to  lie  frequent  in  all 
senile  cataracts.  This  author  and  also  Sattlcr  and  Inouye  consider  such 
separations  common  in  cases  of  over-ripe  cataract  with  capsular  degener* 
ation.  Folds  in  the  pupillary  space  may  be  seen  occasionally  after  wounds 
of  the  eye  both  penetrating  and  n on -penetrating.  Topolanski  has  observed 
them  mused  by  the  contraction  of  effused  lymph  under  a  posterior  synechia 
after  iridectomy,  in  which  case  the  pull  of  the  cicatrix  also  made  a  slight 
indentation  in  the  periphery  of  the  lens.  The  folds  were  few  in  number 
when  first  obscr%^a1  with  tlie  ophthalmoscoi>e,  but  became  more  numerous 
from  day  to  day  till  fourteen  were  counted.  When  the  eye  was  examined 
with  a  weak'light  mirror  slight  rotations  of  the  latter  caused  remarkable 
changes  in  the  appearance  of  the  more  or  loss  spindle-shaped  elevations  of 
the  (^psnle.  With  a  (^rtatn  projection  of  the  light  they  looked  dark,  an^ 
then  by  slight  motion  of  the  mirror  lighted  up  hrilliantly  like  illuminated 
glass  splinters,  Inouye"  also  gives  an  interesting  instance  of  cn|)sular  folds 
in  the  pupillary  space  in  a  case  of  double  traumatic  iridodialysis.  In  this 
case  the  folds  ran  across  the  pupillary  space  in  a  direction  at  right  angles  to 
the  direction  of  the  blow  producing  the  iniury  ;  while  in  the  spaces  above 
and  below,  between  the  periphery  of  the  detachetl  iris  and  the  cornea,  the 
edge  of  the  lens  could  be  seen  and  was  found  to  be  markedly  serrated.  No 
trace  of  cnp^ule  or  zonula  was  visible  at  these  jioints.    Larger  detachments 


*  Tofniknskit  Klio.  Mfjniit?l>l,,  5ffter^,  1807;  al^o  Archiv  fur  OpHthal  ,  lU.,  S.  198. 
•T.  lnQuy«,  CentralbUtt  Mr  Augenheilkundo,  Mul,  1807,  S.  147. 
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arc?  seen  in  many  cases  where  tlie  fluid  i-apklly  accumulates  umler  the  cap* 
eule^  ai  ia  the  case  of  diabetic  cataract  figiire^l  by  Becker  and  in  the  case 
of  the  lens  of  a  suppurating  eye  shown  in  Frg,  43  and  dtjscribed  on  page 
303.  In  both  these  cases  there  were  remarkable  ingrow-ths  of  the  capsular 
epithelium.  In  many  other  instances  in  over-rii>e  and  Morgagnian  cata- 
racts there  are  consiJerable  spaces  l>etween  the  cap^iule  and  the  lens,  but 
these,  although  also  separations,  are  due  mainly  to  shrinking  and  degener- 
ation of  the  lens  substa nt^  with  snbscf|nent  dissolving  and  osmosis  of  the 
degenerated  material  rather  than  to  any  pull  or  raisiug  of  the  capsule^ 

TRAUHATre  CATARACT, 

1,  Without  Rupture  of  the  Capsule. — Berlin  has  aupceeded  in  pro* 
ducmg  cataract  by  rei>eated  blows  on  tfie  cornea  with  an  elastic  rod, 
Voelckcrs'  lias  siuf-e  confirmed  these  results  by  producing  catamct  by 
tapping  an  eye  with  a  percussion-hararaer  or  shooting  it  with  projectiles 
from  a  toy  pistol,  Schirmer  has  shown  that  contusions  of  the  lens-capsule 
either  cause  more  active  absorption  of  fluid  by  the  lens  or  interfere  with  the 
excretion  of  its  nutrient  fluid,  producing  an  accumulation  of  liquid  l>etween 
the  lens-fibres  which  pushes  tliem  apart  It,  moreover^  causes  granular  de* 
generation  of  all  the  fibres  with  a  proliferation  of  the  epithelial  cells  form* 
ing  ingrrnving  masses  of  tissue,  which  Sch inner  Ijclicves  to  remain  trans- 
jtarent  and  not  to  give  rise  to  opacities.  Clinically,  also,  we  are  iamiliar 
irith  <!ataraets  coming  on  at  vaiying  perimls  after  blows  on  the  eye  and  its 
vicinity  where  we  are  unable  to  deun>n^5trate  any  rupture  of  the  capgtile. 

2,  With  Rupture  of  the  Capsule.^ — As  will  l>e  shown  in  the  next  sec- 
tion, ibere  is  good  clinical  evidence  of  the  healing  of  small  capsular  wounds 
so  m  to  lf*avc  no  trace  of  their  previous  existence.  Accortling  to  Schirmer* 
in  mich  insfanc^^  a  fibrous  mp  is  forniefl  by  exudation,  and  this  Ibrniation 
is  followed  by  a  prrlifcration  of  the  aipsular  epithelium,  the  cells  thua  pro- 
duced secreting  a  vitreous  membrane,  which  shoves  forwaixl  between  the 
old  capsule  aud  tfie  epithelial  layer  to  cover  in  ihe  defect,  Hoering,^  who 
exjK?rinicntcd  on  wouutis  in  the  anttTior  capsule  in  animals,  says  that  such 
wounds  always  tend  to  unite  by  sini|ile  aflhesion,  and  that  failure  to  do  so 
m  usually  dtic  t>  swelling  of  the  lens-fil>res.  He  maintains  that  the  wonnd 
always  unites  if  it  l)e  made  by  a  sliarp  i nst rumen t^  and  if  it  l>e  confined  to 
the  capsule  without  injury  to  the  lens-fibres.  The  small,  irregular  masses 
of  lens-matter  which  protnide  through  wounds  in  the  capsule  soon  become 
opaque  from  the  action  of  the  aqnecKis  and  disintegrate,  and  are  dissolved 
by  the  further  action  of  the  same  fluid.  Fig,  48  shows  a  section  of  a  trau- 
matic cataract  where  the  wound  has  been  large  and  has  eventuated  in  the 
absorption  of  the  bulk  of  the  lens  in  the  equatorial  region,  Wc  sec  broken 
leuS'fibres,  fra^^ed  at  the  edges,  and  between  them  quantities  of  irregularly 


»  Voctcker*,  quol^?d  by  Scbirpier,  Arehiv  fur  Ophthfllmologie,  xxxiv,,  1,  S  IZZ. 

*  S^-birmei-,  ibidem,  xxxv.,  3,  S.  220. 

*  Hoenngi  Ueber  den  Siu  und  die  Nntur  dea  ^muen  SUtarS;  Heilbronn,  1844, 


iMvi^  ^iMmaMtti  maaes  without  nuclei, — the  so-ealled  Morgaguiau  balls, 
wkmkmtiimftw  iSm  degeuemtiiig  protoplasm  of  the  Hhves.  The  ma8>sea 
gflim  HMilii  whiili  lie  Dearest  iliG  equator  and  fartlier  from  the  wound  are 

pmefwdf  while  those  nearer  the  eentre  of  the  photogmpli,  wliich  are 
«lMr  i»  ike  wound  and  have  been  more  thorougfilv  exposed  to  t  lie  aet  ion 
mt tim  u^'immBi  mre  in  a  more  advanced  stage  of  degeDei-atiou,  tlie  leiis-librcs 
esMbitinfT  niinierous  fine  transveiw  strife  and  molecular  defeneration.  Bc^ 
tUes  tbs  ebmngefi  above  described  and  pietni-ed,  one  often  find^,  as  in  Fig. 

whtdi  represents  another  field  and  a  more  highly  magnified  jjortion  of 
tbe  swie  lens,  curious  forms  of  degeneration,  which  are  seen  in  the  interior 
of  kti^fibre3  and  which  themselves  still  are  com  pain  tively  intact  and  pre- 
swe  their  band-like  ontline.  These  consist  in  the  formation  of  large  round 
or  avoid  excavations  in  the  fibres,  the  edges  of  which  are  usually  sliarp  cut 
uikI  wliich  are  filled  with  protoplasmic  masses,  which  are  at  times  mn^cutcd, 
and  which  miinctimes  entii'ely  fill  the  cavity,  or  at  other  times  have  shrunken 
ftvmy  frtiin  its  walls.  These  rc»nnde<l  masses  often  conimutiieiite,  by  pro- 
loi^lions  uf  granular  niaterlal  in  the  rents  in  the  fibres  and  in  the  intets 
fibnltar  spacer,  with  similar  masses  lying  in  adjacent  cavities.  In  other 
instnniv<i  uo  appearances  resembling  nuclei  or  cells  are  to  1^  found,  but 
simply  clumps  of  degenerating  material.  Fig.  50  gives  a  view  of  a  large 
jMirt  of  the  fihnii»Uen  capsular  sac  in  a  case  of  tranraalic  cataract.  Part  of 
the  iris  issliown  in  tlie  upi>er  right-hand  corner  of  the  picture;  between  if 
and  the  rent  in  the  anterior  eaj>sule  is  seen  a  mass  of  infliimniatory  exudate, 
jvirtlv  pigmented.  In  the  interior  of  the  capsular  sac  lie-^  a  small  piece  of 
lens-nuitttn'  bmken  into  fibrils  with  frayed  ends,  which  are  snrnjimded  by 
a  mass  (Hjusisting  of  lencocytes,  Morgagnian  balls,  and  lens-detritus.  It  h 
been  fmpjcutly  olwrved  ihat  in  traumatic  cataract  giaut  cells  are  found  eon 
tainiitg  mvelin  drops  and  broken-down  lens-rnatter.  Lately  Wagenmaun^ 
lias  calkHl  fijwial  attention  to  them,  ascribing  to  them  marketl  histolytie 
action,  nnd  in  one  t^ise  of  Sixvntaneous  luxation  of  the  lens  consc<|ueut  on 
iridwvcHtis  he  imputes  io  these  cells  an  ability  to  cause  ab&or|)tion  of  the 
vitn?*>i»s  ca|>stilar  material  and  usure  of  the  ca]isule.  At  times  w^e  have  also 
n  fiirm  oi"  dcgcnenition  of  the  lens  filws,  in  which  they  bi^k  up  into  narrow' 
tntn^^vct^'  liantls,  the  lines  of  division  lieing  so  close  as  to  recall  the  striation 
nf  niUf^^ulur  tissue.  As  tlie  narrow  bands  hiosen  and  fall  oft'  they  become 
rounded  and  break  up  into  sraaller  ronuded  masses,  {uide  Pig,  51).  Wonuds 
of  the  lens-snlii^ance  through  the  anterior  capsule  make  a  gniy  tnick^  by 
which  we  ciui  Ibllaw  their  course,  ami  oflen  the  only  other  opacity  in  ad- 
dition Io  this  may  be  radiating  opacities  in  the  posterior  mrticab  Leber 
inforu»s  ns  that  wlien  he  removed  a  pitw  of  t!ic  anterior  capsnle  of  the  rabbit 
he  obtuint^!  a  unclear  cataract.  When  the  entire  lens  is  al>sorbed,  the  antc*rior 
and  |Htrttcrior  cai)sule  may  fold  t4>gether,  stretching  across  the  eye  behind  the 
pupil  in  tlie  level  of  the  insertion  of  the  zone  of  Zino  and  resembling  the 


dsLTY  cataract  resulting  from  cataract  operations.  In  most  instances 
ucli  complete  absorption  di^s  not  t>ccur^  and  we  have  a  slinmkcn  lens  of 
irregular  shape  sUling  just  l>ehind  the  pupillary  sjmce  anil  often  lw:)und  by 
inflammatory  adhesions  to  the  cornea  or  the  iris  and  ciliary  body.  Violent 
iridwyclitis,  often  full+jwed  by  df^ta^ihmeut  of  the  retina  and  viti-cous,  or 
by  symiiathctio  afTectious  of  the  felly w*eyej  only  tof> frequently  results* 

Of  late  years  a  considerable  number  of  cases  of  traumatic  cataract 
mused  by  lightning  liave  been  recorded,  and  consequently  the  expiriments 
of  Hess,  who  pnxluc^xl  it  by  discharges  from  a  Leyden  jar^  become  inter- 
et*ting.  The  discbarges  produce  contraction  of  the  pupil,  eliemosis  of  the 
conjunctiva  of  the  eyeball,  circnmsiTipt  cloudiness  of  the  cornea,  intense 
hypcrfcnna  of  the  ciliary  body,  and  clouding  of  the  lens.  The  opacity  of 
tlie  lens  eommeoced  near  the  ejiiator,  then  followed  clouding  of  the  epi- 
thelial cells  of  the  anterior  capsule  and  anterior  cortical  catanict.  Hess  * 
likens  it  to  the  effect  of  raa^^age  on  the  lens,  and  states  that  in  both  there  is 
death  of  the  epithelial  cells.  Si  lex  has  rcporttd  tbe  case  of  a  child  three 
and  a  half  years  old,  who  was  struck  by  Irglitniog  and  who  remained  in- 
sensible for  five  hours.  There  was  no  visible  wound  of  the  eyes,  but  both 
eyes  presented  pericorneal  haze  and  injection,  with  corneal  and  lenticnlar 
haze.  Eleven  nKmtbs  later  these  conditions  had  very  much  dimiuislied  but 
had  not  entirely  disapi>eared.  Lel>cr  hm  collected  eighteen  cases  of  injuries 
of  the  eyes  by  lightning.  In  nine  of  these  cataract  formed  (exclusive  of  a 
tenth  rase^  that  of  Vossius,  whem  the  cataract  was  due  to  chorioiditis)*  The 
remaining  cas<.'S  displayed  the  most  varied  pathological  couditions,  such  aB 
optic  neuritis^  hemorrhages  at  the  niacubj  ruptui'e  of  the  chorioid,  detach- 
ment of  the  retina,  pai'alysis  of  the  external  ranscles,  opacities  of  the 
coroca,  and  intolerauce  of  light 

In  some  instances  of  traumatic  cataract  acoompanietl  with  partial  dis- 
placement of  the  lens,  the  iris  is*  either  puslied  back  or  retmtlectcxl  at  the 
junction  of  the  circular  and  radiating  fibres  and  partially  or  entirely  disap- 
pears from  view.  The  well-known  case  of  von  Amnionj'  where  a  concus- 
sion of  the  eye  was  produc^Kl  by  the  discharge  of  a  musket  loaded  with 
water  against  the  irof  of  tbe  mouth,  is  an  example  of  this ;  while  Treacher 
Collins  rejHJits  two  cases  of  ]>artijilly-disp]aced  cataract  which  were  accom- 
panletl  with  rupture  of  the  fibres  of  the  ligamentum  pectinatum  going  to 
the  iris,  and  by  a  split  in  the  ciliary  body  wliich  separated  its  circular  from 
liA  longitudinal  fibres. 

TRAITIIATIC  CATARACT   PRODUCED   BY  THE  OPEHATIOK   OF  DISCISSION. 

The  follow  ing  photographs  show  the  effect  of  a  careful  tentative  diseis- 
sion  of  the  lens  in  an  adult  of  thirty  years  of  age,  wherCj  owing  to  the 
email  amount  of  resulting  absorptitmj  the  lens  was  snbsecpiently  extracted. 

'  H<?«»,  Eiperim entente  ueber  Blitz  Katar^t,  Berichl  der  VII,  iateraat.  optb*  Kon* 
t  nddeltxjrg,  1888. 

■  Yqu  Amriiun,  ApLhiv  fur  Ophthtilmcjlcigie,  i  ,  2,  S.  119. 
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¥}g.  52  shows  how  tbe  lens-tissue  ha^  Ix^n  cut  and  torn  by  the  lever-Uke 
motion  of  the  di^scission  needle,  breaking  up  the  lens-fibres  into  in-egular 
baud-like  portions  with  serrated  edges  at  the  fractm-e^  aud  seimrating  groups 
of  fibres,  leaving  between  them  sfiact^s  filled  with  granular  debris  and  irreg- 
ular globules  of  breaking-down  lenB-subatanoe*  On  each  side  of  the  eap- 
eular  rent  caused  by  t!ie  entering  neetlle  there  are  evideuces  of  aetive  ellbrts 
at  repair  in  the  epithelial  cells,  which  have  become  much  enlarged  with  dis- 
tinct nuclei  and  granular  contents  and  are  in  aetive  prolifej-ation-  Fig.  53 
ehows  in  a  field  a  short  distance  from  the  fii^t  how  Wtween  some  of  the 
fibr^  there  ar«  spiudle'sha]>ed  interstices^  in  which  lie  masses  of  degener- 
ating lens- material,  each  mass  broken  up  into  cylindroid  cliuups  %vith  well- 
marked  lines  of  division  at  right  angles  to  the  geneial  direction  of  the 
spindles.  In  this  instance  (Fig,  54)  two  perforations  of  the  capsule  have 
been  made  by  ihe  needle,  lying  near  to  each  other.  In  one  of  these  a  baud- 
like  mass  of  lens-fibres  fills  the  opening  and  protrudes  from  it.  It  is 
frayed  and  expanded  at  its  outer  end,  from  the  action  of  the  aqueous,  and  is 
commencing  to  be  covered  by  a  fine  layer  of  fibrinous  material.  Tbe  adja- 
cent opening,  whic^h  is  smaller,  has  been  moi-e  completely  closed  by  a  heavier 
layer  of  similar  fibrinous  material,  as  is  well  sliown  in  Fig.  55,  where  the 
nature  and  exteut  of  the  fibrinous  exudation  which  cxjvers  the  torn  ends  of 
the  capsule,  the  breaking-down  of  tlie  lens  tissue,  and  the  large  nucleated 
cells  formed  by  ttie  epithelium  are  plainly  visible.  Examination  of  the 
fibrinous  cap  with  an  immersion-lens  shbws  still  more  distinctly  that  its 
outer  side  is  composetl  of  a  very  delicate  layer  of  minute  spindle*sha|>ed 
cells  with  small  botlies  and  long  fibre-like  processes,  all  closely  felted  to- 
getherp  Tbe  hetding  of  wounds  of  the  capsule,  as  might  be  expected,  is  I 
closely  analogous  to  the  healing  of  wounds  in  the  membrane  of  Deseemet, 
where  Wagenniann '  and  snl^equcntly  Gepner^  have  shown  that  the  cut 
ends  never  reunite,  but  are  ccjvei^l  in  by  fibrous  mateilal  beneath  which  a 
new  vitreous  membrane  is  formeil  by  the  endothelial  c^ells.  Implantation 
cysts  of  the  iris  and  ciliary  body  are  sometimes  found  aller  traumatic  cata- 
rati  and  at  times  after  operation  for  cati:inict»  The  cyst  is  lined  by  a  lami- 
nated epitliel  in  m,  probably  derived  from  some  of  the  corneal  or  conjunc- 
tival epithelium  which  has  beeu  carried  into  the  wound-  In  some  cases  of 
traumatic  tmtaraet  we  find  cilia  in  tlie  anterior  chamber  which  have  been 
carried  in  by  the  instrument  causing  the  wound. 

SE(X>NDARV  CAPSULAR  CATARACT. 

Those  forms  of  capsular  thickening  and  proliferation  whieh  occur  after 
the  extraction  of  cataract  are  gotxl  examples  of  traumatic  swmdary  mtaract 
produced  in  spite  of  our  endeavors  to  secure  aud  maintain  a  clear  pupiL 
Where  t!ie  lens  is  not  extracted  in  its  capsule,  the  latter  organ  is  cut  or  rup- 
tured, and  remains  Ijchind  in  the  eye.    There  is  always  some  cataractous 

^  WftgenmnTiTi.  Arc'hiv  fiir  Opblhalmologie,  ixxv.j  I,  8>  172, 
'  tiepner,  ibidem ,  xi^xvL,  2,  S.  256, 
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EfTeois  of  a  <lip*ciRsion  oj.tmiioti.  ^PboUjgriiplied  hj  Dr.  <ieorire!  NojtIs/i 
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Etfccto  of  a  illseJsMton  opemtion.  (PliotoRrapheil  by  Dr.  Oetirge  W,  Norrli*.) 
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leiiS'inatter  which  sticks  in  the  equatorial  rogiou.  The  anterior  capsule 
i>etrai!ta  io  fokI«,  and  aiiplies  itself  against  the  posterior  capsule,  and^  adhe- 
siao  taking  place,  tlie  lens  matter  left  behind  in  the  ijenphery  of  the  capsu- 
lar sac  is  shielded  from  the  abstjrbing  action  of  the  aqueous.  The  capsular 
epitheltum  pmltferates  and  pn>ducc9  a  transparent  ma.'^sof  vesicular  epithe- 
lial eelb  aud  of  abortive  leas- fibres  which  [lUsh  their  way  into  and  around 
the  more  or  less  oi>aque  cortical  remnant.  The  general  apjK^aranc^  of  such 
a  mass  is  well  sliown  in  Fi*^,  56.  In  the  young  this  repi-od action  of  lens- 
fibres  is  cuufiideinble,  and  distends  the  equatorial  part  of  the  capsular  sac, 
'.making  a  thick  nog  around  the  pupil,  Its  position  corresponding  nearly 
with  the  insertion  of  the  zone  of  Zinn.  In  y;ouag  animals  where  the  lens 
has  bmi  reninved  experi  men  tally,  the  uia^  of  clear  fibres  reproduced  is  so 
great  as  to  cauac  Milliot  and  others  to  speak  of  I'egeneration  of  the  crys- 
talline  leus,  V.  Colhicci/  Wolffj*  and  later  E.  Mueller  '  have  shown  that 
after  extraction  of  a  lens  in  triton  larvm  there  occurs  a  seemingly  com- 
plete regeoeration  of  it,  not  by  means  of  any  proliferation  of  capsular  epi- 
tlielium,  nor  from  any  ingrowth  from  the  horny  layer  of  ecUjdernij  but  by 
a  growth  on  the  [losterior  layer  of  the  double  layer  of  epithelium  on  the 
iris  (pars  iridica  retinre),  the  cells  of  whichj  after  losiug  their  coloring  ma- 
teriali  proliferate  and  form  concentric  layers,  eventuating  in  a  closed  sac  with 
traDS[}arent  fibres  resembling  in  siase  and  apjiearance  those  of  the  original 
leoB* 

Where  proliferation  fills  tbe  periphery  of  the  capsular  sac  and  stops  at 
this  poiutj  while  the  pupillary  capsule  remains  clear,  we  have  the  normal 
state  of  affairs^  but  in  the  vast  majority  of  in- 
stanoes  w*e  have  at  various  periods  after  the 
operation  of  extraction  a  clouding  of  the  pupil- 
lary capsule,  whicli,  when  viewed  by  oblique 
light,  varies  in  apjKaraats^  from  the  finest  spider- 
web  to  a  decided  wbitisb  ojiacity.  Fig.  57 
gives  the  normal  appearance  of  the  capsule  and 
peripherally  enclosed  mass  after  a  successful  flap- 
operat'on  for  cataract.  Tlie  exact  shape  and 
size  of  the  rent  in  the  capsule  are  very  various, 
even  where  an  attempt  is  made  to  cause  a  linear 
cut  io  It  with  a  sharp  instrumeut.  It  is  readily 
torn  by  the  instrumcDt,  and  once  ojjened,  the  escaping  lens  often  rips  and 
tears  it  in  various  directions,  so  as  to  present  very  different  apjwaramvs  in 
different  cases.  Fig.  58  shows  the  appearance  of  the  <tipsular  sac  and  tho 
position  of  tbe  rents  of  the  anterior  capsule  after  a  simple  extraction.  The 
rents  in  tbis  instance  extend  fairly  ont  to  the  zonula.    The  prejmration  is 
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represented  as  seen  from  behind,  the  eye  Iiaving  been  removed  from  a 
patient  who  dm]  of  endocarditis  fourteen  days  after  tbe  oiK^ration,  TLict- 
eniDg  often  takes  place  in  the  pupillary  capsule  without  aov  definite 
assignable  roason,  but  its  oecurrence  is  much  favored  by  any  healing  of 
the  capsule  in  the  extraction  wound  or  by  any  ever  so  slight  adhesion  to 
the  uveal  coat  of  the  iris.  The  inciirceration  of  a  flap  of  ca|>sule  appears 
to  act  as  an  irritant,  because  it  resists  the  normal  ooutmction  of  tlie  gonial 
which  even  in  lensless  (aphakic)  eyes  takes  place  in  the  nurmal  eonvergen 
for  near  work.  lleaUng  of  the  iris  or  of  the  hyaloid  in  the  wound  often  a 
in  a  gimilar  manner  and  gives  rise  to  recurrent  attacks  of  iuflam matter ^> 
Such  impalcmeots  also  form  an  inclineil  plane  for  infectious  luaterial  or  L^- 
flammatory  products  to  pass  to  the  pupillary  region.  Where  blood  settl-*^ 
on  the  capsule  it  leaves  a  fibroua  coating  after  its  absorjition,  while  attae 
of  iritis  by  plastic  effusion  add  to  its  density  and  toughness.  The  dr^^g 
of  the  coutraoting  plastic  effusion  and  the  effects  of  ciliary  inflaoimati 
spix^adiog  to  the  retina  and  chorioid  cause  cliains  of  pathological  effW^U 
w^hich  give  rise  on  the  one  hand  to  detachment  iff  the  retina,  to  chorioidiL  3s, 
and  to  those  furms  of  di.«ease  which  lead  to  tlie  shrinking  of  the  eyeball  ic^  ^ 
sightless  stumpjandj  on  the  other  hand,  where  tliey  pull  forward  the  rctot  -^f 
the  iris  and  the  ciliary  processes  s<i  as  to  close  the  angle  of  tlie  aiUerlio^ 
chamber,  to  iucrease  of  pressure  and  glaucoma. 

Secondary  Cataract. — Where  the  opacities  of  the  lens  follow  and 
(vidcutly  due  to  other  preoediug  disea^ies  of  tlie  eye,  we  have  a  variet)^ 
cataract  which  is  apt  to  form  rapidly.    Tlie  frequent  occurrence  of  catar 
after  adhesions  of  the  iris  to  tlie  k-ns  lias  been  already  discussed^  but  c»^»ta- 
ract  often  follows  iritis^  with  clouding  of  the  aqueous  and  effusion  into  —  tk 

anterior  chamber  when  no  adhesions  have  taken  place.    The  nutritive  i  ^'"^^ 

glaucomatous  changes  produced  in  eyes  by  the  growth  of  intra-ocnlar  tntu^**^^ 
often  also  cause  cataract,    Tlie  accompanying  illustration  (Fig.  59)  rep^e^r^ 

sents  a  cataractons  lens  taken  from  an  eye  which  during  life  showed  a  dcta  J^J*" 

raent  of  the  retina  in  the  lower  outer  equatorial  region^  followed  by  a  r^'^p- 
idiy-forming  cataract  w^hich  was  whitish-gray  in  appearance.    The  secti 
sboweti  a  sarcomatous  growth  under  the  detached  i^etina.    There  were 
Byiie<;hiie  or  effusions  of  plastic  material  into  the  anterior  chamber 
opacity  of  the  lens  was  greatest  iu  the  sulx*apsular  and  superficial  lav^«?^s 
of  til e  cortical,  and  consisted,  as  shown  in  the  figure,  of  various  forms  of  di 
generation  of  epithelial  cells,  granular  clouding  of  the  lens-fibres,  with 
many  chinks  between  the  fibres,  the  larger  ones  being  spindle  shai>ed  and 
filled  with  clumps  of  degenerative  material  and  large  vesicular  veils.  Cat- 
aract is  common  also  after  disease  of  the  chorioid  and  of  the  pigment  epi* 
thelium  of  ihe  retinaj  in  the  latter  cases  usually  commencing  as  a  jKJSteriot 
cortical  cataract  (e.^.,  in  typical   pigment  degeaeration  of  the  retina), 
When  suppuration  of  the  chorioid  occurs,  and  the  vitreous  is  infiltrated 
with  pus,  the  lens  oflen  becomes  softened  and  opaque.    The  earlier  writers 
describe  the  appeai*anec  of  pus  w^itliin  the  capsular  sac,  mostly  between  the 
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lens-fibres.  Thus  \Yeber^  rt^marks  that  he  Iuib  sten  pus-formation  witliia 
the  capsule  in  cases  of  artificially  proiluced  abscess  of  the  vitreou^a,  due  ta 
prQliferEtion  of  the  capsular  epitheliiim,  while  Moers  *  is  of  the  same  opin- 
ion, ami  deacriiics  and  pictures  the  eiulo^enous  formation  of  nuclei  in  tlio 
lens  epithelium  aud  fibres,  Knapp,^^  in  a  case  of  metastatic  chonoiditk, 
found  pue  in  a  lens  with  intact  capsule.  The  anterior  epithelium  was 
Hngle-lajered  and  intact^  the  equaturial  epithelium  prolifiLTatingj  and  many 
of  the  lens-fibree  swollen  Into  a  spindle  form.  In  some,  several  sueli  swell- 
ings  were  close  to  each  other,  each  witli  a  nucleus  and  nuck*olus.  Gold- 
richer  and  Becker  al?^o  saw  pus  within  the  capsule,  but  attribute  its  presence 
to  an  in-wandering  of  leucocytes,  made  possible  by  thinning  and  usure  of 
the  (^psule,  as  was  proved  by  the  actual  measurements  made  by  Ec</ker.  In 
all  probability  raost  of  the  earlier  observation  of  leucocytes  within  the  cajj- 
sule  when  there  was  no  perforation  or  usnre  of  this  menibmne  were  cases 
in  which  proliferaling  masses  of  epithelial  cells  Iiad  been  mistaken  for  them* 
Figs.  60  and  61  show  quantities  of  leucocytes  in  lines  pushing  their  way  in 
the  cracks  in  the  fibre- lavcr  in  a  case  of  traumatic  eatamet.  The  leucocytea 
have  evidently  entered  from  the  anterior  chamber  tliiough  the  ruptured 
aipsule  and  He  in  interstices  between  the  fibre  bundles,  which  themselves 
show  granular  dn^neratioa.  On  the  other  hand,  Figs,  43  and  44  show 
masses  of  proliferating  epithelial  cells  in  a  cuse  of  unbroken  capsule^  where 
the  lenSj  freed  from  its  zonular  attacliment  by  tfie  inflammatory  procesws 
of  purulent  opiithalmia,  floated  out  into  the  conjunctival  sac  tlirough  a  jier- 
furating  ulcer  of  the  cornea.  The  lens-fibres  have  been  freetl  from  their 
attachment  to  the  eaj^sule,  ami  bttweeu  the  two  rs  a  fluid-filled  space,  into 
which  project  irregular  rounded  maases  of  epithelial  eellSj  which,  where 
they  are  small  aud  round,  could  readily  be  mistaken  for  leucocvtrs.  Most 
of  the  more  recent  writers  deny  any  considerable  ])rolifcmt:on  of  either  tlie 
lens-fibres  or  of  tlie  capsular  epitlieliura.  Thus  IwanofF never  saw  nuclear 
division  in  a  fully  develoiied  lens-fibre,  but  could  always  convince  himself 
that  where  there  were  apparently  two  nuclei  in  one  lens  fibiie  tliere  were 
really  two  fibr^  mattetl  together."  Deutschmaun  *  found  usui*e  of  the  ante- 
rior and  posterior  capsules  with  leucocytes  sticking  in  the  capsule. 

CAliClFlCATION  AND  OSSIFICATION  OF  THE  LENS. 

In  lenses  which  have  long  beeu  cBtaraetous,  espeL^ially  in  those  where 
the  o|mcity  has  developed  as  a  sequence  of  chorioidal  disease^  we  often  have 
gniouUr  deposits  of  phosphate  and  carbonate  of  lime  within  the  capsule, 
wliich  at  times,  especially  in  yonng  subjects,  goes  on  to  complete  calcifitm- 
tion  of  the  lens.    Aecx3rding  to  Stellwag*  such  deposits  of  lime  salts  are 


1  C.  0.  Wetwn  YirchoWj  Archiv,  xix.  S.  367. 

*  Moen,  ibidem,  xxk.  S.  45. 

■  Knspp^  Arcjbiv  fur  Uphthalinologie,  1S67,  xiil,  1^  S.  127. 

*  S  tell  wag  J  Lehrbuvh  der  Augenheilkunde,  S.  668. 
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hm  was  protiiiibly  that  of  Adam  Scbmidtj*  who  found  it  in  the  diseased  eye 
of  a  peasant  girl^  aged  twenty-five,  whiclt,  on  pressure,  felt  as  soft  as  **aii 
over-ripe  fig."  In  the  anteriur  part  of  the  cataract  tliere  was  a  '^glittering 
red,  silvery,  and  golden  powder/*  with  a  deposit  one  line  deep  of  the  same 
matenal  at  the  lx)tt<>m  of  the  anterior  chamljer,  which  would  dispei-se  it^lf 
througli  the  af[ueoos  with  every  sudJcn  motion  of  the  head.  On  extract- 
ing the  cataract  tliere  was  an  escape  of  aqueous,  filled  with  glittering  cryg- 
tak,  as  well  as  of  some  fluid  vitreous.  Crystals  of  cholesterine  may  also 
occur  in  lenses  in  healthier  eyes  which  are  still  sufficiently  transparent  to 
allow  of  some  useful  vision.  Kmiit^schneider^  found  them  in  the  deeper 
layers  of  a  lens  in  an  eye  w  hh  V.  =  6/60,  Such  crystals  may  remain  in  the 
lens  a  long  time  without  apparent  change.  Thus,  Tweedy  ^  saw  them  re- 
main unchanged  for  mouths  antl  Lang  for  ten  years.  Usually,  however, 
the  Itus  in  which  they  arc  depasitetl  undergoes  further  degeneration,  and 
they  float  in  the  dihrin  within  the  cap'^ular  saa  Von  Graefe  records  an  in- 
teresting case  in  which  the  crystals  were  deposited  in  the  anterior  and  pos- 
terior cortical  of  a  still  jiartially  transpamit  lens^and  in  which  he  could  fol- 
low the  breaking  down  of  these  layers  until  the  nucleus  floated  freely  in  the 
liquefied  and  crystal-charged  material  witliin  the  capsule.  The  author  has 
encountered  two  marked  cases  of  cholesterine  deposit  in  the  lens,  one  io  a 
soft  and  partially  atrophic  eye,  where  the  anterior  cortical  was  filled  with  it, 
and  in  which  there  were  also  masses  of  crygtals  lying  at  the  bottom  of  the 
anterior  chamber*  In  the  othen  in  a  partially  formed  oitaract  of  a  ncgress 
of  fifty  years  of  age,  who  still  had  a  vision  of  5/40,  there  were  quantities  of 
cholesterine  platis  iu  and  Ixtween  the  lens  fibres  of  the  anterior  and  poste- 
ritif  cortic^K  The  plates  were  arranged  ut  various  auglcs,and  when  lighted 
up  by  oblique  light  mauy  of  them  were  struck  at  the  piikriscing  angle  and 
presented  a  most  gorgeous  display  of  prismatic  red  and  green,  such  as  one 
iees  ID  similar  crystals  when  laid  on  a  slide  and  viewed  witli  the  prlarizlug 
microfloLjpe,  while  the  cry  stills  stan<iing  at  other  angles  ap{>eared  grayish 
white.  In  the  lens  of  the  fellow-eye  there  were  minute  angular  gray  spotj?, 
probiibly  cholcsteriiie  crystals  in  the  prmms  of  formation.  It  is  stated  that 
where  we  have  within  the  C5a]>sule  of  a  degcnemted  and  semifluid  lens  such 
a  rumulations  of  phosphate  of  lime  or  of  cholesterine,  if  an  o|>eration  is 
attempted  the  lens  should  be  extracted  in  its  cai>sule,  as  the  cryst^ils  do  not 
all  eaca|)e,  and  those  lying  in  the  iris  in  either  the  anterior  or  posterior 
chamber  ar«  said  to  prove  verj-  irritating  to  the  eye. 

INFLUENCE  OF  SyPHITJS. 

The  eflecta  of  syphilis  on  the  lens  are  usually  indirect,  by  affecting  the 
bh>od- vessels  of  the  eyeball  or  (acconling  to  Michel)  tlie  carotids  without 

'  iSchmidt,  Die  CiitAxactA  (au*  den  binterlas^ncri  Pupieren)  von  J*  A.  Scbmvdt  in 
Wien  nik^eiheilt  von  Herm  Dr.  Eble  in  Wkn,  Von  Ammon*i  Zeitgchrifl  fiir  Opbthil^ 

«  Knftnt^chneSder,  Beitra^  zm  Augenheilkunde,  Heft  jcxtL  S,  84. 
*Twwdj,  Lancet,  1874,  ii*  p.  GIU 
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disease  of  the  intermediate  vessels.  It  nmv,  however,  be  infiltrated  !)V  ad- 
jacent  gummatous  growths^  as  in  the  case  reportetl  by  Scliert*  A  gumma 
of  the  iris  and  ciliary  body  destroyed  part  of  the  anterior  leaflet  of  the  zotie 
of  ZiQrij  and  a  small-celled  infiltration  extended  through  Petit*s  eaiial  and 
inserted  itself  in  many  places  to  vaiying  distanei^  between  the  fibres  of  the 
lens.  In  a  similar  manner  gliomatons  growths  may  after  jierfomtion  of  the 
ca|)anle  push  their  way  between  the  fibres  and  thus  infiltrate  the  lena* 

BLACK  CATARACT. 

Caiaraiia  nigra  is  a  name  under  which  are  ineluded  two  varieties  of 
cataract*  In  the  one  the  lens  is  blood-infiltrated  and  blood -stained.  In 
the  other  we  have  a  lens  where  the  cortical  has  been  slow  ly  and  completely 
converted  into  nuclear  tissue  which  has  itself  snbse<|uently  undergone  slight 
degeneration.  Of  llie  first  variety  von  Graefe^  gives  us  an  instructive 
historv.  It  occurred  in  the  eye  of  a  youth  wlio  had  received  a  severe 
contusion  of  the  globe.  The  cataract  in  situ  appeared  yellow-brown  ;  the 
lens-fii>res  were  infiltrated  with  brown  coloring-matter,  which  chemical  ex- 
amination showed  to  l>e  identical  with  blood-coloring  matter.  Gillet  de 
Grandmont*  also  reports  a  aise  of  black  catamct  where  the  presence  of 
blmxl-coloring  material  was  proved  by  speetroscopic  examination,  although 
he  failed  to  find  tlie  characteristic  appcamnces  of  hfematin,  obtaining  only 
what  he  characterizes  as  the  s}>ectrnm  of  altered  or  pigmentary  haematiup 
The  recent  exiseriments  of  Lindc  *  are  interesting  as  sliowing  the  effect  of  ex- 
tensive hemorrhages  into  the  anterior  and  jiostcrior  chambers  on  tlie  entrance 
of  blood-cokmng  matt^^r  into  the  lens.  After  such  hemorrhages  in  a  rabbit 
there  was  a  deposit  of  fibrin  on  the  anterior  eiijisule  with  enclosed  blackish- 
brown  blood-crystals.  The  layers  of  the  anterior  and  posterior  cortiail 
were  stained  rctldish  brown  by  the  dissolved  coloring-matter  of  the  blood, 
the  nucleus  remaining  nearly  free  from  it.  McHardy*  reports  a  carefully- 
examined  and  interesting  ease  which  hardly  ajiix^ars  to  belong  to  either 
variety*  The  lens  a|»peiire<l  as  "  black  as  charcoal"  in  a  very  thick  capsule. 
Spectroscopic  analysis  by  MacMunn  showed  that  it  contained  no  trace  of 
htemoglobin,  of  metha?moglobin,or  ha^matin,  and  that  thei^efore  tlie  C4)loring- 
matter  was  nut  derived  fr<jra  the  blood,  but  appeared  to  belong  to  the  same 
class  of  pigments  as  melanin.  Moauro  ^  has  examined  ten  black  cataracts,  and 
believes  that  the  coloring- matter  is  always  derived  from  the  blocnl.  In  his 
cases  it  consisted  either  of  ha^matin,  htBmatoidin,  or  melanin.  The  few  cases 
which  hiive  come  under  the  author's  observation  have  all  f>ceu  examples  of 
the  second  variety  ;  the  color  has  not  been  chare* lal* black,  but  by  transmittetl 

>  Scherh  Arcliiv  fur  Augenheilkunde,  1S02,  S  287  (Gertiian  edit.). 
'  Von  Gmere.  Arch  I  v  fur  OphtbMlmnlo£j!o,  i.,  1,  S  1.13. 
»  niUet     Gmndmont,  Archives  d'Ophth  ,  Mtiy,  189.^,  p  279. 

*  Lindp,  Ct^ntmJbliiU  fiiir  prakt.  Augenheilkunde,  Juli,  1890,  S.  196. 

*  MeHai^,  Tmai.  Ophihol.  Soc.      K.,  ii.  10. 

*  Minium,  i|uoted  in  Centralblott  fur  prakt.  Augonheilkunde,  1896,  S*  691;  Riforro* 
Med,,  1896,  iL  p.  818, 
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light  of  a  rich  mahogany-browa.  In  these  oises,  as  In  those  studied  by 
Becker^  the  growth  of  the  lens  liad  gone  on  oiiiiitemiptedly  until  advanced 
age,  when  the  germ  or  formative  force  of  the  anterior  epithelitim  had  liceome 
exhausted  and  no  new  fibres  were  formed;  then  those*  last  formetl,  instead 
of  s<'>nening  and  breaking  down,  applial  tliemselves  to  tlip  noeleus^  and 
tinderweDt  the  same  hardening  process  as  the  eaflier- formed  imelear  fibres. 

OF  THE  EFFECT  OP  HEAT  AND  COLD  ON  THE  TRAKSPABENCV  OF  THE 

LEXS. 

It  has  been  repeatedly  demonstrated  that  the  lens  of  vertebmte  embryos 
and  of  young  animals  bcs^omes  cloudy  after  death.  Kunde  (1857)  showed 
that  frogs  acposed  to  severe  oold  became  eataractous,  and  that  the  lens 
cleared  when  by  exposnre  to  heat  the  animal  resumed  its  natural  condition. 
Michel  has  shown  that  this  opacity  is  due  to  the  fomaation  of  vast  nnmljera 
of  smallf  round  drops  with  a  high  index  of  refraction  in  the  nuclear  fibres 
of  the  lens^  and  that  the  opacity  clears  up  and  disappears  at  a  temperature 
of  from  15^  to  20°  Centigrade.  On  cooling,  the  opacity  again  develops^ 
but  It  can  again  he  cleared  up  by  raising  the  temperature.  The  same 
author  has  demonstrated  that  a  great  reduction  of  temperature  in  living 
animals  is  acojmpauied  by  the  formation  of  cataract.  Wernek  showed 
that  eoneentratiou  of  the  suu*s  rays  by  a  buruing-glass  caused  the  lens  to 
split  in  the  direction  of  its  meridians  and  to  become  opaque,  while  more 
recently  Widmark  has  shown  that  probably  other  influences  in  concentrated 
light  eomi^  into  play,  and  tliat  the  ultra- violet  ray^  cause  a  splitting  of  the 
lens,  accom|ianied  by  marked  fluore^^nce ;  and  Beer^  Walthcr»  Mackenzie, 
Arlt,  and  Hasncr,  from  iLeir  clinical  experience,  all  adduL-o  radiant  heat  as 
a  pretltsposing  cause  of  lenticular  opacity*  Meyboefer/  after  an  examina* 
tion  of  five  huudi-ed  glass- hi owers^  found  in  fifty-nine  cataract  in  various 
stages,  mostly  on  the  side  exposed  to  the  heat  (left  side),  and  accompanied 
by  a  eharacfcristic  discoloration  of  the  skin  of  the  face  on  the  same  side. 
He  attributes  these  appearanfxjs  to  the  enormous  sweating  and  local  ab- 
straction of  water  from  tliis  side  of  the  body*  His  statisticsj  lu^weverj  do 
not  sliow  a  very  high  percentage  of  cataract.  Taking  four  hundre*!  and 
forty-two  of  the  above  cases  under  forty-two  years  of  age,  only  foi-ty-two — 
that  is,  9Jy  per  cent. — showed  lens  ojmcities,  a  ratio  whicli  would  apjiear  to 
be  rather  btlow  the  normal,  since  SchoeDj  out  of  four  thousand  four  bun- 
dreil  and  eighty-three  ceases  under  forty  years  of  age,  taken  as  they  came 
to  the  Leipzig  clinic,  found  11  per  cent*  with  traces  of  cataract  Hii-sch- 
berg^  reports  tfmt  out  of  thirty  glass-blowers  in  one  factory  five  were 
affected  with  rataract  and  had  the  characteristie  discoloration  of  the  skin 
of  the  face.  He  holds  that  when  an  individual  is  long  exjKisciI  to  high 
heat,  so  much  is  absorbed  by  the  lens  as  to  cause  fine  internal  changes  and 
snhsequently  loss  of  transparency.     The  examination  of  a  considerable 

*  MeyTi^^efer,  KUniache  Monatsbliitter  fiir  Augetiheilkunde.  1886,  S.  49, 
«  Hii^hbeng,  Centralblatt  fUr  Augetiheilkutide,  April,  ]808j  S.  113. 
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number  of  cases  of  mm  who  were  oonstantly  expoml  to  intense  radiant 
heat  ([niddlcrs^  atokers,  glass- blowers,  etc.)  !ias  convinceil  the  author  that 
such  exposure,  if  long  continued,  does  result  in  a  distnrhance  of  the  Dutri- 
tion  of  tlie  eye.  The  ophthalmoscojic  shows  that  in  men  long  pursuing 
sudi  tmdvB  the  head  of  the  uptic  nerve  is  markedly  over-capilhiry,  and  that 
the  reflex  from  the  clioritiid  is  of  a  far  more  intense  than  UHuah  The 
retinal  epithelium  is  disturl)ed^  and  appears  woolly  and  granular,  and  in  a 
lat^e  proiK>rtion  of  such  cases  we  fiud  greater  or  less  opat*ities  in  tlie  lens, 
Vou  Ammon  *  has  sttidied  the  effects  of  heat  on  the  eyes  of  |iersons  who 
had  been  burned  to  death  in  an  accident  on  the  Versailles  R*iiiway,  One- 
half  of  the  bofly  examined  was  almost  entirely  carlx>niml  j  on  the  other 
side,  which  was  less  bui*nt,  the  eye  was  remo%'eil  from  the  socket.  Tliere 
was  slight  wrinkling  of  the  selerotie  and  of  tlie  upper  part  of  the  <x)rnea. 
The  retina  was  detacheil,  the  vitreous  shrunken,  resembling  in  parts  coagu- 
lated albtimiu  ;  the  capsule  of  the  lens  was  white  and  tliickened,  and  the 
lens-substance  itself  was  wliite,  opaque,  and  in  places  closely  adherent  to 
the  capsule, 

EFFECTS  OF  MASSAGE  ON  THE  LEm 

Foerster,  who  fii-st  mlletl  our  attention  to  maivsage  as  a  means  of  ripen- 
ing cataract,  appears  to  have  thought  at  ^vst  that  it  only  hastened  the 
degeneration  of  lens-fibres  in  cases  where  the  cataract  had  alrr^ady  cijm- 
menced.  Both  Hess  and  Sehirmer  have  shown  us,  by  means  of  experi- 
ments  on  animals,  its  effect  on  normal  lenses.  The  latter  opened  the 
anterior  chamber,  and^  without  making  any  iridect4)myj  rubbed  the  lens 
through  the  cornea  with  a  strabismus-hook.  By  this  procedure  out  of 
fifty4wo  trials  he  prrxluced  more  or  less  opacity  Ibrty-six  times,  while  in 
BIX  cases  he  was  unable  to  detect  any  lenticular  change.  Slight  rubbing 
produced  a  fine  radial  striation  of  the  suj)erficial  fibres^  which  lEcreased  in 
sii&e  and  intensity  for  a  few  hours  until  it  0€cupie<l  a  space  corn?sponding 
to  the  dilated  pupil  This  cleared  up  to  a  certain  extent,  but  nev^r  com- 
pletely, and  three  months  afterwards  presented  the  same  ap|>earance  it  had 
in  the  set*ond  week.  There  wei-e  also  deeper-lying  ojmcities,  which  caused 
the  anterior  sectors  of  the  leos  to  become  unduly  visible.  In  ten  cases  total 
catamct  followctl,  and  he  found  tliat  this  could  always  be  produced  by 
prolonged  rubbiu;;  (from  three  to  four  minutes)*  Sections  of  the  lens 
examined  by  the  microsa>pe  showed  swelling  of  the  c^lls  of  the  anterior 
capsular  epithelium  with  vacuoles  in  their  protoplasm  an  J  nuciens,  with 
gradual  death  and  disintegration  of  the  latter.  The  lens-fibres  themselves 
became  granular  and  slightly  swollen,  with  sei>aration  of  their  club*shapcd 
extremities  from  the  capsule,  the  rcsidting  space  lieing  filled  with  granular 
material  There  were  also  deeper-lying  3piiidle-shai>ed  spaces  between  the 
fibres  filled  with  a  similar  material.  Fig*  62  gives  a  reproduction  of  a 
photomicrograph  in  a  case  of  unripe  catani(*t  where,  after  iridectomy,  the 


^  Von  Ammon  I  An  Dales  d'Oculistique,  ixviL  p.  4\, 
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Eiithor  made  gentle  pressure  with  a  tortcjise-sholl  spaoa  on  the  lens-t^psnle. 
The  capsule  rcmaineil  intact,  and,  while  the  partially  opaque  Imis  clQUik'd 
mpiilly,  there  was  no  inflammatory  reaction.  Six  weeks  later  the  cataract 
wajs  extracted,  and  the  caiisule,  after  k  was  gently  divided  by  a  cystifcjme, 
was  left  behind  in  the  eye.  The  figure  represents  a  portion  of  ihe  lens 
adjoining  the  anterior  capsule,  and  shows  that  such  treatment  is  suiEcient  to 
make  rents  in  the  softened  cortical  of  incipient  cataract,  while  the  amount 
of  ^niifar  degeneration  along  the  fissures  sliows  that  it  could  not  be  due 
to  tlie  cut  of  the  cystitome.  The  rent  here  represented  runs  off  obliquely 
throogh  the  lens-fibres,  and  on  each  side,  more  markedly  at  t!ie  upper 
margin,  the  fibres  are  pulled  out  of  place  and  their  frayed  and  l>roken  ends 
tumtJ  inward^  while  irregular  cavities  have  formed  between  them,  and  the 
fibres  themselves  are  undergoing  a  granular  degeneration  much  greater 
than  those  in  tlieir  vicinity  which  have  not  been  disturbed  by  the  pressure. 
From  this  fissure  in  the  lens  spaces  lead  off,  running  between  the  fibres^ 
filled  (as  in  many  other  cataractous  lenses)  with  a  gnmular  albuminoid 
materiaL 

RATE  OP  FORMATION  OF  CATARACT, 

In  simple  senile  cataract  the  rate  of  progression  is  very  slow,  and  months 
and  oftien  years  elajjse  between  the  period  t>f  commencement  and  that  of 
maturity.  This  is  not  only  true  of  the  form  which  begins  in  the  (leriph- 
eral  cortical  layers,  but  also  of  that  which  commences  with  perinuclear 
opacity ;  indeed,  this  latter  form,  wliich  often  occurs  in  myopic  eyes,  is 
generally  held  to  be  unusually  long  in  riiK^uing.  On  the  other  hand, 
traumatic  and  complicate  cataracts  often  form  with  great  mpidity,  TIhb, 
Ritter*  reports  a  case  where  normal  vision  was  lost  and  an  almost  f'omplete 
cataract  was  formed  in  the  course  of  a  week,  while  HirschU  rg^  rec^i^ds  the 
niatumtion  of  cataract  in  twenty -five  days.  iSeely  dcsiTiljes  a  cataract 
where  there  was  goM  vision  iu  March,  followed  by  a  rijie  cataract  in  May, 
According  U}  Just,"  a  mother  observed  a  clouding  of  the  lens  coming  on  iu 
her  young  child  during  a  convulsioUj  and  in  another  ease  the  eight-weeks- 
old  child  of  a  woman  whose  two  previous  children  had  congenital  cata- 
ract had  its  lenses  cloud  in  a  few  minutes.  Two  hours  later  Just  J^aw  the 
child,  whose  eyes  he  had  previously  examined  and  found  to  have  clear 
media^  and  saw  that  in  one  of  them  was  a  mature  cataract  and  in  the  other 
commencing  opacity  of  the  len?.  Carter*  reports  a  case  of  a  girl  seventeen 
years  of  age  in  whom  catarant  developed  in  fourteen  days,  and  another 
where  in  an  anaemic  and  araenorrhceic  patient  it  i>ccanie  aimplcte  in  three 
weeks.  The  rapid  maturation  of  cataract  iu  eyes  where  it  has  previously 
existed  is  more  common,  Ncttlcship  relates  an  instance  where  marked 
ititaract  had  existed  iu  the  fellow-eye  for  sixteen  years,  while  in  the  useful 

*  BHUt,  KUnm-he  Motiftlsbl Alter  fiir  Augenheilkunde,  1870,  viii,  66, 

•  Hipscbherg,  Nflijet,  JahpefibeHcht,  1874^  S.  255. 
'  Ju5l,  Centmlblutt  filr  prakl.  Augenheilkunde^  Januar,  1880,  S«  8-11. 
•Carter,  Lartcet,  1881.  p.  419. 
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eye  a  compamtively  clear  space  in  the  luwer  outer  portion  of  the  lens 
alio  wed  the  pat  rent  to  remi  his  letters  aad  the  newspapers,  but  the  ability 
tliiia  to  use  liis  eye  was  lost  witliin  thr^  weeks. 

DISEASE  OF  THE  KIBNEY  AlTD  ALBUMINURIA  AS  A  CAUSE  OF  CATAHACT, 
(CATARACTA  NEPHRITICA.) 

Diminution  of  Renal  PermeabilUi/  in  Ociiaract  Oases, — Frenkel  has  re- 
cently expertmenktl  on  this  subject  by  iujecting  racthyl  blue  into  the  muscles 
of  the  thigh  of  cataract  patients,  and  claims  that  the  elimination  by  the 
kidneys  is  slower  in  tliem  than  in  persona  of  equal  ag^  not  so  aflfected.  If 
elimination  wa;9  normal  in  promptness  the  eataractous  patient  was  found 
to  have  diabetes  or  a  cataract  due  to  local  eye  disease  such  as  iridochorioiditis. 

Deutj?climann  has  directed  our  attention  to  the  raiio  of  ike  oceiu  rence 
of  aibuiiumtria  m  cases  of  seniie  cufarad,  and  has  classifieil  certain  cases 
as  nephritic  cataract  He  found  albnraia  in  thirty-three  per  cent,  of  his 
cataract  cases.  His  conchisions,  however,  as  to  a  s|>ecial  variety  of  cata- 
ract which  can  he  so  classifiefl  do  not  seern  to  be  supported  by  more  ex- 
tended investigations,  aud  there  is  probaldy  no  distinctive  nephritic  cataract 
except  in  so  far  as  extensive  and  loug-con tinned  kidney  disease  impairs  the 
general  Dutrition  ond  thus  favors  the  formation  of  cataract.  Ewetsky  *  has 
added  largely  to  our  knowledge  of  this  sid»jeet  by  his  careful  examinations 
conducted  at  the  Moscow  eye  clinic  and  almshouses.  Out  of  two  hundred 
cases  at  the  eye  clinic  thirty-eight,  or  nineteen  jier  cent,  had  at  times  small 
qnantities  of  albumin  in  their  urine,  while  casts  were  found  in  fourteen 
cases,  S€%'eii  per  cent  On  the  other  liand,  an  examination  of  ninety  cases 
of  n?nal  disease  shon-cd  retinitis  in  fifteen  per  cent*  and  traces  of  cataract 
in  7,1  i>er  cent.  In  the  poorhouse,  out  of  five  hnndrtxi  and  eighty -four 
imikates  l»ctween  fifty  and  ninety  years  of  age  two  hundretl  and  sixty-four, 
ferty-five  per  cent,  had  tmeea  of  oitaract  Of  these  the  urine  of  five 
litd  and  sixty -one  cases  was  examined,  and  in  fifty-nine,  10,5  percent, 
lin  was  found,  while  in  nine^  or  1.6  per  cent*,  casts  were  present 
would  look  as  if  in  a  large  proportion  of  cases  the  albumin  present 
dot  to  prostatitis,  cystitis,  aud  other  common  maladies  of  old  jieople, 
r*  in  was  tells  us  that  of  the  cataract  patients  at  the  Heidelberg 
per  cent,  had  albumin  iu  the  urine.  Some  years  since  I  examined 
!  hundreil  cases  of  Bright's  disease  in  geneml  hospitals,  the  better  to 
le  forms  and  frequency  of  albuminuric  retinitis^  finding  twenty*five 
,  mffccted  with  it,  while  in  many  of  the  advanced  cases  of  the  disease 
of  the  lens  were  present,  mastly  as  periphiTal  striae. 

DIAEKTIC  CATARACT, 

10  his  valuable  essay  on  the  relation  between  eye-diseases  and 
,  has  told  m  that,  while  in  many  instances  diaWtic  cataract 


qfnoted  in  Nji^d,  Juhmberinbt.  1887,  S.  586. 

V  Die  Univenitaeti5  Augenklmik  hi  Heidelberg,  1888,  S.  58. 
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develops  like  senile  catamct,  in  the  young  it  rvften  a^^iimeH  a  tliffctrnt  iy[^, 
distinguished  by  a  milkina^  immediately  nm\ev  the  eapanle,  witli  marked 
differentiation  between  the  sectors  of  the  lens,  Beeker,  however,  has  ehown 
that  in  many  case^  the  incipient  opacity  lies  deejierj  with  a  clear  layer  in 
front  of  it,  while  Horner  speaks  of  the  fre^pient  occnrrence  of  punctate 
and  pisterior  cortieal  ciifaract  in  diabetics.  Becker,  however,  in  outlining 
the  ap[>earance  of  dialjetie  mtaraet,  says  that  clondine^^  commences  in  the 
ef|natunat  zone,  sj^wtls  thent*e  ti.>  the  iXMterior  cortical,  and  afterwaitls  in 
viilves  the  anterior  etiriictd.  The  opa4:"ity  usually  forms  firj^t  in  the  suikt- 
tieial  cortical  tihrcs,  thus  differing  from  the  cloudiness  of  the  cortitml  whirh 
oeeiin^  in  senile  avfaruct  with  nuclear  sclerosis.  Tliis  is  soon  followed  by  a 
rapid  and  amsideralile  swelling  of  the  lens  aiused  by  the  endosmoHis  of 
watery  fluid  into  the  capsular  sac.  The  latter  author  has  given  us  one  of 
the  most  iui^truetive  investigations  a^  to  the  exact  nature  of  diabetic  cata met 
in  the  young.  The  lens  was  taken  from  a  ]tatieut  uineteeu  years  old,  who 
died  of  dialx^tic  coma  two  days  alter  the  |jerformanee  of  a  preparatory 
iridectomy*  The  epithelium  of  the  anterior  eaj>sale  is  well  preserved,  and 
the  equat«>rial  lens-fibres  are  less  affected  than  those  bet  wet  n  them  and  tfie 
nucleus,  where  tlierc  are  numerous  more  or  less  spiudle-shupt^  spaces  be- 
tween the  fibres,  vidiile  smaller  ones  are  visible  in  the  nnclens.  Between 
the  anterior  capsule  aud  tlje  anterior  surfac^e  of  the  lens  is  a  large  Bpsim 
filled  with  eoagulatal  albuminous  fluid,  aud  a  similar  one  between  the  pos- 
terior surface  of  the  lens  and  the  jwsterior  ca|>sule.  Becker  sums  it  up  by 
calling  it  an  tedcma  of  the  lens*  As  to  the  frerjuency  with  wliich  cataract 
oeoirs  in  diabetics^  the  same  author  tells  us  that  out  of  eleven  hundred  cat- 
Bmdt  <mm  operated  at  Heiden>erg,  one  per  oent.  had  sugar  in  the  urine* 
Chemical  analysis  shows  that  in  many  instances  there  is  sugar  in  the  lens 
as  well  as  in  the  Ofjueous  luimc^r.  Deutschmaun  h  is  objectrd  to  this  lieing 
considered  tlie  cause  of  cataract,  liccause  in  experiments  ou  animals  a  much 
larger  peiwutage  seems  to  be  na"R.ssary  to  pmluce  opacity  ;  hut  the  experi- 
ments  usually  spread  over  only  a  short  tiim%  an<l  there  dfM?s  not  apjK^ar  to 
be  any  reascm  why  extremely  minute  quantities  acting  over  a  long  jx-riod 
of  time  should  not  also  pn:>ditce  it.  In  factj  the  catai-act  of  ex j>eri mental 
diabetes  is  always  prtxluml  rapidly^  while  cliuinil  observation  shows  that 
<liabctic  catnrjct  usually  tonus  slowly.  It  is  doubtful,  therefore^  wliethcr 
the  anatomical  changes  even  in  the  early  stages  of  diabetic  cataract  are 
exactly  those  found  in  that  artificially  pr<j<hjceiL 

Secgen  has  reported  two  cases  of  s|K>ntaneous  absorj)tion  of  dialietic 
cataract,  while  Tannahill  has  rfjjx)rte<l  a  simitar  one*  Kocnig'  has  also 
observed  a  ch^aring  up  of  diabetic  <-atanict  wliei-e  in  one  eye  in  the  course 
of  two  years  vision  improved  fn>m  counting  fingers  to  V.  —  l/3<  In  the 
fdlow-eye  dense  o^mcity  still  n>mained,  hut  it  was  less  than  at  the  previous 
ejcamination.    The  same  author  has  alsca  seen  a  clearing  up  of  cataractous 

^  Kocnig,  Bocilte  Uphthil.      FurU^  Annales  d  OcaUfttlque,  Mmi,  iS^Tt  p<  ^^8- 


gfHi'ffir'S  io  &  ease  of  uric  add  diathesis,  aud  Despagnet  mentioned  a  raiimp- 
liM  of  tnLiiS|jarent:y  in  an  artlii  itie  cataract  uader  the  iufluence  of  Con- 
tn^sevdk  waters  (observation  of  Debout  d*Es tries).  Appeuzeller  i-ecords  a 
iittrp  £tttack  of  diabetes  lasting  fifteen  days,  vihen  there  was  an  aajinred 
myopia  of  1  I),  which  disappeared  with  tlie  diabetes,  while  Risley  has 
n-'iitirtt?!!  two  cases  of  sudden  transient  increase  in  the  refraction  of  the  eye, 
iiirrtsponding  with  marked  increa^  of  sugar  in  the  ininej  with  subsidence 
to  normal  refraction  wiieu  the  sugar  diminished, 

ATHEROMA  OF  THE  BLOOD* AS  A  CAUSE  OF  CATARACT. 

While  it  has  long  been  taken  for  granted  tliat  atheroma  and  degeneration 
of  the  bI<>od'Vcssel3  of  the  eye  would,  by  impairfKl  niitntion  of  the  lens, 
lead  to  the  formation  of  cataract,  Michel  *  has  ehdnied  tlmt  atheroma  of  the 
carotids  stands  in  close  relation  to  the  occurrence  of  senile  cataract,  and  that 
one-sided  cataract,  where  the  cause  is  unkuown,  finds  in  this  omdition  s 
satisfactory  explanation,  Karwat,^  following  up  this  suggestion,  gives 
twenty  cases,  in  only  three  of  which  was  thei'e  no  degeneration  of  the 
carotids.  Van  BrommcP  maintains  similar  views,  and  Nickelsbnrg* 
stiites,  where  atheroma  aifccts  the  carotid  of  one  side  only,  that  cataract 
usually  develops  first  in  the  corresponding  eye,  while,  when  it  affects 
etpially  both  camtidi?,  l>oth  eyes  are  siniultaneously  affected*  AVeil/  how- 
ever, al\er  aireful  examination  of  fifty-three  individuals  with  cataract, 
found  only  sixteen  affected  with  atheroma  of  the  carotids,  while  in  thirty- 
seven  no  such  affection  could  be  demonstrated.  In  six  of  tlie  sixteen 
mm.*s  in  which  athei'oma  was  demonstrated,  the  diseaj?e  of  the  artery  was  on 
the  same  side  as  the  fii^t  develo|>cd  t^taract,  ^vhile  in  the  other  ten  the 
reverse  was  the  mse,  Weil  calls  attention  to  the  imjKJssibility,  even  in 
emaciated  |>eople,  of  dctermiuing  the  state  of  the  internal  carotid  by  iiaU 
pation,  and  to  the  diflieulty  of  doing  so  in  the  common  and  external 
carotid.  Knies  also  maintains  the  contrary  view,  and  has  often  by  careful 
paljifition  demonstrated  that  the  greater  development  of  the  atheroma  of 
the  carotids  was  on  the  side  on  which  cataract  had  not  develo|)ed.  My 
own  ex|>crience  would  indicate  that  atheronmtons  arteries  are  quite  com- 
mon ill  patients  with  eatanict,  l)ut  that  while  atheroma  of  the  radials  is 
fretpient  in  patients  with  cataract,  and  a  similar  state  of  the  temporal 
artery  not  iirjwmmon,  atheroma  of  the  carotid  of  sufficient  extent  to  be 
detectetl  by  palpation  is  rare,  and  it  aeenis  doubtful  whether  its  presence  is 

1  HlcH<?h  lha  Verhflltcn  des  Ausjea  bci  Stoi^rungen  im  Cireulationfl  gebiek*  der  Caroti*, 

'  KnrwHt,  Ikitriige  mr  Erkrarikuiig  des  AugfeJ  M  Cftfutia  Atliemm,  Iiuiug,  Diss., 
War/burg,  1888. 

»  Vrtrt  Bn*iinnd,  Eur  Etiobti^ic  *3er  Cut.  SenilU,  Imu^.  ITm  ,  Wiirssburg, 

*  Nk'kiOeburg,  Wettefe  Beitrftgfs  zur  £tb1og1«  der  CitturnoUi  Senilb,  Inaug.  Dim,, 
Wtimbur^,  m± 

*  Weil>  liii^iled  by  B(?<;ken  Anat.  der  gesufiden  und  krmnken  Lime,  188S|  S,  128. 


irf  ioy  value  in  the  j)rL>giie>si9  of  cataract  except  &s  £i  posBiblc  mdicatba 
of  diseased  couditioiis  of  the  walls  of  the  intra-CK*ular  vem*k. 

FREQUENCy  OF  CATARACT, 

The  more  oneexamineis  the  eyes  of  eklerly  pef;>ple  the  more  fine  h  atriie 
with  the  extreme  frequency  witli  which  some  degree  of  opaehy  of  tlie  lens 
is  fuuDd, — so  much  so  that  one  is  almost  iueliiied  to  agree  wttli  the  famous 
dictum  of  Wahher,  *'  that  every  one  becujme^s  mtaraf  trnis  who  does  nnt  die 
preniatnrely.^'  On  tlie  other  hand,  in  only  a  very  small  jjercentage  of  these 
<:a^  does  the  eatiiraet  ever  advance  far  enough  to  prevent  useful  eniploy- 
nieot  of  the  eves.  Of  those  who  have  the  lens  ojjaelty  sufficiently  develojjed 
to  cause  their  complmnt  to  h?  entert^  in  the  books  of  an  eye  hospital  as 
cases  of  incipient  cataract,  we  find  in  various  clinics  a  i>ercentage  varying 
from  0  per  cent  to  10  i>er  cent.  Thus^  Dor*  out  of  8O08  cases  gives  8|  }ier 
cent*  of  lenticular  opacity*  KnapjN  out  of  10^004  caises  in  Eur(i[>c,  gives 
7-6  per  cent*,  while  iu  New  York,  out  of  6379  aum,  he  finds  but  5»5  per 
cent,  Wecker*  gives  12  per  cent,  as  the  number  occurring  at  his  clinic. 
RydeL^  in  Ci-ncow,  reports  7,65  as  the  proportion,  while  Cohans  statistics 
give  d  i>er  cent*  Schoen*  out  of  6689  eyes  of  all  ages  examiued  for  len- 
ticular oijacity  gives  18*4  per  cent,  m  having  gi'eater  or  less  d^rees  of  cata- 
mct*  Of  these  cases  a  very  small  pn:)ix>rtion  are  mature  cataract.  Thus, 
if  the  number  of  extractions  repi'esenls,  as  it  nearly  ikm^  the  uumlx^r  of 
ri|*e  cataracts  at  the  Wills  Hospital^  we  have  in  twenty  years*  from  1872  to 
lit91  inclusive,  129,806  cases  of  eye-disease  and  1428  extractions,  making 
^-1  per  cent,  of  mature  cataract ;  while  if  the  later  years,  where  the  num- 
r  of  patients  is  much  larger,  are  taken,  we  have  a  still  smaller  {lercentage. 
Thus,  in  the  five  years  from  1886  to  1891  inclusive,  we  have  53,45S  eases 
of  diseases  of  the  eye  and  488  extractions,  a  jierf^ntage  of  0,9.  To  make 
tbis  absolutely  fair  the  congenital  and  infantile  cataracts  which  were  dis- 
einded  should  be  added,  and  in  the  twenty  years  there  were  20d  of  these, 
giving  the  percentage  of  congenital  and  infantile  cataract  as  0,01, 

THE  AGE  AT  WHICH  UNCOMPLICATED  CATARACT  IB  MOST  COMMON, 

While,  as  previously  stated,  cataract  often  comes  on  without  demomtm- 
hit  cause,  either  kK?al  or  general,  nevertheless  it  is  certiiinly  inflncmxKl  by 
tiie  general  health,  coming  on  earlier  when  the  nutrition  is  impairetl,  f?si>e- 
cially  in  those  cases  where  the  lowered  vitality  has  produced  local  clianges 
and  degenerations  in  the  hlood-vtsisels  of  the  uveal  tract.  Accurtling  to 
Arlt,  out  of  882  cataract  patients  between  the  ages  of  twenty-six  and  eighty- 
two,  626  were  between  forty-five  and  seventy  years  of  age.  It  is,  I  think, 
the  general  experience  that  it  is  more  frequent  and  develops  earlier  in  farni- 

^  Di>r,  Nttge],  Jahrf^berii'bt,  1837.  319- 

'  Wecker  tind  LHnd«»ll,  Tmile  CnrnpM  d'Ophtttlinologie^  vol.  L  p.  847. 
»  Rydel,  KUtjJ.%c1io  MotiHtablaltor  far  Augetibeiikunde,  1879,  90-^14. 
*Schoen^  Punkttons  Krnnkhc-Lten  dea  Autoes,  T8f^3,  S.  158. 
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eoro^  ulcers.  Nuel  *  was  the  first  to  prove  that  the  mleiTjscopic  appear* 
aaces  are  due  to  the  production  of  ridges  In  the  inembraue  of  DesL'eniet  and 
in  the  immediate  underlying  layei's  of  corneal  tissue.  He  found  that  this 
variety  of  cornea)  opacity  is  due  to  a  folding  of  the  cornea  (which  he  attrib- 
utes  to  too  tight  bandaging),  which  produces  cracks  in  the  posterior  corneal 
epithelium  (membrane  of  Descemet)  and  a  sulrjsequcnt  oedema  of  the  corneal 
tissue  The  diffuse  opacities  of  the  cornea  which  come  on  in  from  two  to 
five  days  after  oi>eration  he  attributes  to  the  use  of  solutions  of  sublimate, 
which,  according  to  his  view,  do  not  need  to  be  injet*ted  into  the  anterior 
chamber  to  produce  them.  More  receutly  Hess  *  has  given  additional  evidence 
Id  lavor  of  this  view*  by  a  cai^ful  examination  of  a  human  eye  which  had 
befnj  operated  on  for  cataract,  as  well  as  by  a  study  of  experimental  .striated 
keratitis  in  rabbits.  Schirmer  has  since  publisheil  a  paper  on  the  subject, 
jn  w  hich  he  pictures  the  folds  of  the  membmne  of  Descemet  and  the  imme- 
diately underlying  corneal  layers  as  t>anirring  in  experimental  cataract  op- 
erations oo  rabbits  aud  in  artificially  producctl  hypopyon  keratitis,  and 
A\m  a  similar  state  of  affairs  which  he  found  in  a  wounded  human  eyeball 
wliich  went  on  to  suppuration  in 
a  case  of  hy]K*pyon  kenititis.  He 
further  mentions  appcaranct»s  iu 
the  corner  of  shrinking  eyeballs 
which  were  clinically  similar  to 

tlie  usual  appeai-aUi^  of  striated     FoMi  of  OescemeVs  memt^rfine  in  rttlftted  kemtrtJ*. 

kenititis,  but  which  lay  near  the  ^""^  ^ 

anterior  surface  of  the  mrnca,  and  were  due  lo  somewhat  similar  fold- 
ings* of  the  membmne  of  Bowman.  Fig.  63  (after  Hess)  shows  a  magnified 
view  of  the  foldings  of  Desocraet's  membrane,  wliile  the  other  (Fig.  64) 


Fio.  61. 


Fiilda  of  Descemet  s  membmne  In  stHiitfid  kemtllb.  (Huas.) 


drawing  on  the  same  plate  represents  the  situation  of  the  incision  in  the 
cumea  and  a  acn^  of  folds  extending  frrjm  it,  as  seen  under  a  lower  mag- 
nify ing  power. 


Nuel^  Congr^fl  de  la  Society  Fmn^tiisp  d  t)pblh.,  Maj^  1892. 
*  Hem,  Archiv  fiir  Ophthnlmokigje,  1892,  XKXviii.  S.  4. 
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ON  THE   NORMAL  HEALtXG  OF  WOUNDS   HAI>£  IN  CATARACT 

OPERATIONS. 

Id  Dormal  oatarm-t  operattons  wherc^  the  incision  is  in  the  corneal  tissue 
the  lip©  of  the  wound  lie  more  or  less  accurately  in  apjx)sitit>ti,  and  there 
occurs  a  felting  of  the  swollen  ends  of  tlie  corneal  fibres  of  one  Up  with 
those  of  the  other.  This  is  usually  most  niarkeil  in  the  centnil  layers  of 
the  cornea,  the  anterior  and  posterior  layers  ret  meting  to  a  giTater  extent. 
This  felting  of  the  corneal  fibres  is  assisted  by  a  fibrinous  exudation,  and 
coustitntes  the  first  stage  of  repair,  Ix'Uig  usually  snfficicntly  eouiplete  in 
from  twenty-four  to  forty-eight  hours  t<j  retain  the  aqueous  humor  and  tlius 
permit  its  accumulation  ond  the  re-establishment  of  the  anterior  chamber. 
Within  a  few  hours  the  anterior  epithelium  cfjmmenccs  to  proliferate  ami 
grows  down  into  the  wedge  sbapetl  space  between  the  Ups  of  the  wound, 
and  by  the  fourth  day  has  usually  filled  out  th*s  sjjace  and  united  with  the 
epithelium  on  the  other  edge  of  the  wound.  By  tins  time  a  plug  of  fibrin 
has  also  forme*!  on  the  posterior  edge  of  the  wound,  and  rhc  union  has  thus 
become  fairly  firm,  although  still  readily  burst  open  by  any  undue  pressure 
of  the  lids,  by  coughiug,  or  by  any  other  violence.  Later  fibrous  tissue 
and  blood-vessels,  shooting  in  from  tlie  periphery,  form  in  the  wound^  and 
some  time  between  the  second  and  tlie  sixth  week  cause  a  fiim  and  ji>ernia* 
nent  union.  Even  at  this  latter  stage,  however,  it  has  by  no  means  attaintii 
its  eventual  consistence  and  strength,  and  I  have  known  a  severe  accidental 
blow  at  this  (leriod  to  buret  open  the  woinid  and  evacuate  a  large  portion 
of  the  contents  of  the  eyebalL  As  is  well  known  by  every  clinician,  the 
l>eriod  of  repair  varies  greatly  in  different  eases.  Figs.  65  and  66  give  a 
photographic  representation  of  a  set^tion  through  the  extraction  wound  nine 
weeks  after  the  ojieration*  They  show  respectively  the  upper  and  lower 
halves  of  the  incision.  In  the  upper  half  there  is  a  double  epithelial  ping 
extending  inwanl  frtun  the  corneal  epitiielinni,  that  in  tlie  pertpiienil  lip 
of  the  wound  mching  much  farther  down  into  the  wound.  Tins  plujr  is 
in  the  proeesss  of  absorption,  and  is  l>eing  replaced  by  fibrous  tissue.  In 
the  lower  half  of  the  wound  the  fmyed  and  l)ent  edges  of  tlie  corneal 
lamella?  are  nnitetl  to  those  on  the  other  side  of  the  incision  liy  a  newly- 
formed  mass  of  fibrous  tissue.  The  wound  in  the  membrane  of  Descemet 
is  covered  by  a  fibrous  cap  which  at  it^  centre  is  adherent  to  the  hyaloid 
membrane  of  the  vitreiais.  It  was  long  believed  that  the  cut  edges  of  the 
membrane  of  r>eseemet  never  reunited,  and  tliey  probably  never  do  sfj 
directly,  but  Gcpncr'  and  Wagenmann'  have  lately  shown  that  the  en- 
dothelial cells  of  the  membmne  prolitemte,  and  form  a  tliiu  vitriHJUS  mem- 
brane which  often  in  time  glues  together  securely  the  cut  edges.  Where 
the  wound  is  in  the  sclerotic  and  there  is  no  conjunct iv*al  flap  the  process  of 
healing  is  very  much  like  that  of  a  corneal  wound,  but  wliere  a  considerable 

'  G^pn^r,  Archiv  ftlr  Ophthalmologie,  1890,  xxxvi.^  2,  S.  265* 


Fio,  66. 


rpper  baLf  6f  eitrafilon  ciciiirix  nine  viotks  old.   (rhi>tt>gri.pbed  by  Dr,  Geoife  W.  Norrii.) 

FlO. 


Lowtr  b&ir  of  extracHon  cicatrix  nine  weekf  oJci.  (PliotDgmpheci  by  iJr.  George  W.  Korrti.J 


flap  exists  an  epithelial  plug  forms  only  at  tiie  \m\ut  where  the  divided  ooii- 
jundlva  unites,  and  t!ie  closure  of  the  wound  is  mainly  due  to  efliision  of 
lymph  and  felting  of  the  ends  of  the  cut  m^eral  fibreii.  Where  there  18 
any  considerahie  gaping  of  scleral  wounds  Luhiiisky*  has  4iown  that 
the  healing  is  mainly  due  to  the  subot^ujunctival  and  cliorioidal  tissue**, 
whirh  form  an  joterctilated  plug.  Where  any  foreigu  suh8taut"e  comes 
to  lie  between  the  edges  of  a  cataract  incision,  such  as  remnants  of  lens- 
matter,  a  |iortion  of  the  iris,  a  tongne  of  capsule,  or  a  loop  of  vitreous,  the 
firm  and  permanent  liealing  is  always  delayed,  and  on  any  pressure  on  the 
eyeball  or  rise  of  intra-ocular  tension  there  is  a  slight  leakage  of  aqueous, 
^parating  the  sut*erficial  fibres^  and  often  laying  the  foundation  either  for 
a  filtration  cicatrix  or  for  a  staphylomatons  projection, 

RELATIVE  POSITIONS  OF  THE  LIPS  OF  THE  WOUND  IS  THE  CICATRIX. 

This  varies  very  much  in  different  ca.^  even  where  the  healing  is  clin- 
ically a  normal  one.  In  some  few  instances  the  lips  of  the  wound  after 
complete  cicatrir^ation  are  almost  in  their  original  position,  Bcjmmtcd  only  by 
a  thin  layer  of  cicatricial  tissue,  but  in  most  iastances  tlic  distal  lip  over- 
rides the  proximal  to  a  greater  or  less  extent,  and  this  with  pull  of  Bubse- 
qncnt  cicatrisation  produces  a  flattening  of  the  cornea  in  a  meridian  at  right 
aiigl^  to  the  incision.  The  intru-ot^ular  prt^ure  has  also  a  tendency  to 
cause  an  increase  in  the  curvature  of  the  horiKontal  meridian. 

DISPLACEMENT  OF  LtPS  OF  THE  WOUND  AFfER  CATARACT  EXTRACTION, 

Fig*  57,  at  page  311,  from  Becker,  shows  a  wound  in  the  cornea  from 

Fio,  07. 


ClcitHx  ^ner  catAreet  cip«T*tioii ;  ridlnK  up  of  peripheral  Hp  of  the  wound.  (Becker,) 

flap  extraction  which  has  healed  in  a  nearly  normal  position,  while  Pig. 
67 J  from  the  same  author,  shows  an  npriding  of  the  lower  lip  of  the 

»  Luhmtky,  Archiv  fur  OphthnlmolngJe,  1867,  xVilj  %  S77. 


wouucl.  Fig.  68,  takeu  from  out?  of  my  cases  of  glaucoma,  exhibits  a 
Blight  displacement  of  the  flap  aud  a  projeetiou  of  the  pi-oximal  end  intt^ 
ttie  anterior  chamber.  It  is  also  a  good  example  of  cystoid  cit-atrix.  The 
iris  has  prolapstxl  into  the  wound ,  and  lius  prevented  almost  entii-ely  any 
union  of  the  corneal  tissue,  tlie  closure  liavS ng  been  eifected  mainly  by 
the  epitlielial  plug,  with  sliglit  amount  of  fibrous  tissue  uniting  the  sub- 
epithelial layers  of  the  cornea.  In  contrast  with  these  methtxJs  of  healing, 
Fig,  61)  shows  the  dense  cicatrix  of  a  s<^lerotomy  in  the  corneo-scleral 
junction,  but  at  the  same  time  its  great  eflR^t  in  loosening  up  the  adjacent 
fibres  of  s(4eral  tissue.  Fig-  70,  which  gives  a  less  magnified  view  of 
the  section  previously  shown  in  Figs.  65  and  66,  aflbnls  an  entii-e  view 
of  the  line  of  incisiuu,  and  shows  well  the  characteristic  displacement 
of  the  distal  lip  of  the  wound. 

250NULAB  CATARACT. 

Since  Jaeger,  in  1868,  first  demonstrated  the  true  nature  of  zonular 
catamct  it  has  been  a  favorite  subject  of  study  by  ophthalmologists,  and 
large  numbers  of  cases  have  been  rei>orted,  with  a  careful  description  of 
tlie  api>earances  as  seen  by  the  use  of  the  ophthalraoscoj^e  and  oblique  light* 
It  hj  however,  only  within  tlie  last  few  years  that,  by  the  careful  study  of 
thin  eections  of  such  lenses,  our  knowledge  of  the  ])atbological  changes  has 
advanced  beyond  the  statements  given  us  by  Jaeger,  To  Dentschmann, 
Beselin,  Law  ford,  St^hirmcr,  Hcsg,  Petci^s,  and  E,  Treacher  Collins  we  are 
mdeUted  for  careful  microswpic  examinations  of  this  tbrm  of  cataract. 
Dcutschnman  ^  tound  a  double  layer  of  ojiaoity  enveloping  an  intact 
nucleus,  and  Ci)vercd  in  turn  by  clear  cortical,  the  clouding  being  ap- 
parently due  to  finely  gmnular  detritus  CiJleeted  in  fissures  between  the 
fibres.  Bcm^in^  and  LtiwfonP  obtained  similar  results,  except  that  they 
both  observed  more  or  less  deginieration  of  the  nucleus.  Schirmer,*  who 
had  an  op|.K>rtunity  of  investigating  six  ceases,  thought  that  the  main  cause 
of  the  opacity  was  innumerable  small  dots  and  vacuoles  which  existed 
everywhere  around  the  |M?riphery  of  the  nucleus.  Both  the  nucleus  and 
the  cortical  contained  also  opacities  of  less  extent  and  not  sufficient  to 
make  them  ap^K?ar  dondy  either  with  oblique  light  or  the  ophthalmoscoj>e. 
There  w^as  but  little  s<.^paratiou  of  the  layers  of  the  lens- fibres  from  each 
other*  In  one  of  these*  cas*^^  there  was  also  well-marked  anterior  capsular 
cataract*  Hess*  considers  the  true  jierinuclear  opacity  as  caused  by  small^ 
irregularly  round  vacuoles,  whose  equatorial  diameter  varied  from  0.002 
to  0.01  millimetre,  and  thinks  that  the  angular  or  ratler-like  opacities  at 
the  equator  of  the  nucleus  are  caused  also  by  vacnioles.    In  a  ease  where 


<  Oeutsehnmtin,  Arehiv  far  Ophthalmolo^ie,  %tiL\L,  2,  S>  295. 

*  BoM'Un^  Arcbiv  f.  Auirt'nUt:'jlkurnle,  xvUi.,  71-66. 

*  Liiwff*rd,  R.  L  O  IL  Rep.,  vol.  xii..  2,  p,  184. 

*  Scliirmer*  Arehiv  fur  Ophthnlmologi**,  xixv.,  3^  S.  147. 


Fig.  70 


Cicatrix  nine  weoka  old.  (Kitrncllnn  ApHl  10,         eniwleation  Jutie  ft.) 

(PboiQgraphed  by  Dr.  George  W.  Korrii^) 
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putiotate  cataract  was  eo^xisUnit  with  zomilar,  Iio  fciind  cliih-sliapt><:l  and 
irrei^iilarlv-ovoid  opacities  Ijetweeii  tlie  kur^-fibn^,  atid  to  tlieni  ho  attriljutes 
the  punctate  dots.  The  arrangement  of  the  minute  dots  in  this  instance 
c*<:*rr^spoiided  with  the  distribiuion  of  the  lens-fibres,  and  not  with  the 
iutt.Tsectorial  spaces.  Peters  gives  drawings  uf  a  ciise  whei^  in  one  eye 
the  central  part  of  the  nnclens  has  fallen  out  in  the  prepimtion,  and  where 
in  boih  there  is  enormous  separation  of  the  nucleus  from  the  t^^rtical  layers 
by  large,  irregularly-shaj>ed  cavities  tilled  with  timd.  According  to  Col- 
lins, who  has  examined  niicroscopically  seven  zonular  cataracts^  the  j*atlio- 
logical  changes  are  of  three  sorts;  first,  fissnres  between  the  lens- fibres 
M'iiich  run  i^nci^ntrieally  with  the  inicleus,  and  which  may  or  may  not  l>e 
lilleii  witli  granular  material  j  second,  small  vacnoles,  of  an  average  size 
of  0-006  millimetre,  filled  with  hyaline  material ;  third,  larger  spaces, 
avci'agiug  0.02  millimetre  in  diameter,  filhd  with  gi^nuhir  materiaL 
Thc^e^  he  oonsidei^s,  correspond  to  the  racliatiiig  s[K)kes,  In  one  of  the 
seven  the  nucleus  was  entirely  clean    In  the  Remaining  six  there 

were  vacuoles  in  it.  In  two  tljese  were  distributed  pretty  evenly  through- 
out the  nucleus. 

Fig.  71  was  taken  from  a  case  in  my  own  practice.  The  lens  waa 
extracted  irom  a  man,  aged  thiriy-five,  witli  zonular  caiaraet,  in  whose 
tamily  cataract  was  hereditar)%  and  wfjose  twehe -year-old  niece  was  at 
the  same  time  under  my  care  ibr  zonular  cataracts  on  which  I  had  per- 
formed discijssians.  Tiie  plate  is  a  reproduction  of  a  photomierograph,  and 
shows  that  the  nucleus  of  the  lens  exhibits  small,  irregularly-rounded  dots 
of  degeneration,  sc:ime  of  the.=se  tlots  being  filled  with  granular  material, 
while  others  have  bright,  highly-refmcting  contents;  that  minute  s])ots, 
filled  with  granular  material,  are  the  cause  of  the  perinuclear  opacity  ;  that 
tlie  cortical  fibres  adjacent  to  the  nucleus  are  fairly  clear,  although  they 
exhibit  slight,  irregidarly-rounded  spots  of  degeneration,  and  that  the 
whole  mass  is  moderately  coherent,  with  but  little  formation  of  cracks  or 
mvitiefi  between  the  lens-fibres,  those  near  the  [Kjsterior  surface  being  evi- 
dently artificial  and  due  to  the  drag  of  the  cutting  microtome.  Between 
the  peripheral  fibr^  may  also  be  seen  in  many  plac?es  elongated  masses  of 
gnauular  materiaL  These  are  sufficiently  numerous  to  form  an  outer, 
altliough  incciraplete,  zone  of  opacity.  Tfie  miclcus  itself  is  irregular  in 
^hape^  and,  instead  of  being  ovoid^  is  irreguhirly  prominent  at  Its  jiosterior 
surface,  while  the  adjoining  lens^fibres  show  a  j^imilar  angular  curve.  At 
the  suraniit  of  this  curve,  as  well  as  at  the  e<juator  of  the  nucleus,  both 
al>ovc  and  below,  there  is  a  mass  of  gmnular  opji^jue  material.  Tlie  layers 
of  lens-fibres  immediately  surrounding  the  nucleus  are  comparatively 
healthy,  while  both  in  the  anterior  and  posterior  <x>rtical  they  are  more 
gratndar,  and  are  separated  in  many  places  by  granular  albuminous 
inateriah  A  somewhat  higher  magnification  shows  in  the  nucleus  of 
tlie  lens  evidences  of  a  similar  lait  less  marked  degeneration,  —  viz., 
minute,  irregularly -rounded  areas  of  disintegration,  some  of  wluch  are 
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filled  with  granular  materfatj  while  others  have  contents  of  a  high  re* 
fracting  power.  Figs.  72  and  73  show^  t^lightly  more  magnified,  the 
appc^ramH's  of  the  opaque  band  <if  a  ssoniilar  catamtt  extracted  from 
another  i>atlent.  There  is  much  fes  i^raniilar  material  in  it  than  in  the 
first  <!fJL^.\  and  many  more  drops  of  a  highly-refraeting  clear  material  of 
various  sizes,  We  ihns  have  the  op}x*rtnnity  of  examining  %vhat  is  prolv 
ably  the  same  prot^s  in  different  stages.  In  the  earlier  stage  the  material 
in  the  affected  ssone,  viewed  with  a  h>w  power,  liKjks  gminilar^  but,  ex- 
amined Witii  an  immerj^ion-lens,  it  proves^  to  be  romposetl  of  round  masses^ 
of  which  the  material  is  cloudy  and  finely  granular,  while  towards  the 
outer  edge  and  scattered  thmugh  it  are  nucleated  cells  in  process  of  degen- 
eration, possibly  remnauts  of  imjierlectly- formed  epithelial  cells  tiirown  off 
by  the  capsular  epithelium  at  the  time  at  which  it  was  in  eouta/et  with  the 
diseaineti  zone  and  l>efore  the  ccmiimra lively  healthy  external  layer  had 
formed.  In  tlie  sec*:)nd  j^pecinieii  we  have  a  mom  advanced  stage  of  the 
prooesjs.  No  distinct  cells  with  c^ll  nucleus  are  to  be  seen,  but  we  have 
rounded  spaces  filled  w^iih  &ome  lifghly  refractive  oily  matcriaL    Tlie  fact 

that  tliere  may  be  in  the  same  lens  a 
double,  or  even  a  triple  zone  of  oj>acity, 
sepamJed  each  from  the  other  and  from 
^  the  iiurleus  and  anterior  capstde  by  a 

\  ^  JK^  ^    layer  of  clear  or  almost  clear  Icns-niatter, 

is  within  the  experience  of  almost  every 

^  ,       ,      ^    ,  ,       nnictitioner,   and    has    been  repeatedly 

Triple  ronyUrciUiract.  (StJhJfwer,^        *  •  ^  '  ,    .  ' 

demoDst rated  clinically  and  anatijmicalJy. 
Fig.  74  ie  a  rt^production  of  a  section  of  triple  zonular  cataract  given 
by  Schirmer.'  In  mses  where  there  is  a  single  zone.  Dub/  who  has 
measnre<l  ten  cases  in  tlie  living  subject  by  an  ingenious  application  of  the 
method  of  double  view,  gives  the  equatorial  diameter  of  the  opacity  as 
varying  from  4,4  to  5.6  millimetres.  Direct  measurements  have  been 
made,  either  after  extraction  of  the  lens  or  poi^t  mortem,  by  several  authors, 
who!?e  results  are  herewith  tabulated, 

Bmlln  gives  tlie  diameter  i»f  tlie  opaque  torn  as   .  .  .  ,  ,   tJ 

Lawford,  one  eiiso  &.25 

LRwford  tWttcHst'-^    .  4.5 

&cbimiL*r,  one  case  ^  *  •  6 

Schirmer,  one  cwsi;    *  *  ,  ,  6 

Sehirmer^  one  cuie  ,  ,  *   .  ,  *  ,   .  .  .  3.25 

CoMin*,  two  e«4?e*  ,  i  ,   3.5 

Conini,  one  cas©  .  .  .  ,  ,  *  •  .  5.6 

Where  there  is  a  second  or  a  tliiiil  ring  the  diameter  has  at  times  been 
found  to     as  much  as  eight  millimetres,  while  according  to  Dub  the  ecjua- 

»  ?^chirmef,  ArHiiv  lYir  Oiihthfltmologie,  x%%w*  I, 


secUim  ur  A  20[)ui&r  c&tfirftct  allowing  equi^tur  or  ilie  isuinjlu. 

fPhntographed  hy  Dr.  George  W,  Nania^) 

Flo.  78. 


siwU*!!!  fit  a,  lotiuUr  ciitBraci  nhovrin*;  equntor  of  the  *orjule.--Mowi  btehly  mvi^Uifet^. 


DISEASES  OF  THE  LEK8. 


331 


toria!  diam^t^r  of  the  lens  of  a  fhild  of  ten  to  eleven  montlis  is  7.46  railli- 
metrics,  which  Jac^gor  gives  ns  the  tneiisiiremetjt  of  the  lens  of  the  lunvly* 
born.  If,  as  seems  fair  to  a&^ume,  we  suppose  that  some  dbtiirlmnce  of 
lenticular  nutrition  ocx'urs  at  an  early  stage  f)f  fcetiil  life  while  the  direction 
of  the  len!5-fihres  is  axial  ;  that  we  may  have  eloiidiness  of  them  and  some 
form  of  axial  cataract;  tliat  when  eont^ntrie  fibres  are  added  to  the  lens  a 
like  disturbance  might  give  us  a  nucktii'  cataract,  while  a  little  later  after  ai 
clear  nucleus  had  once  iwen  formed  similar  nutritive  disturbance  wouhl  give 
us  the  usual  one<zone<l  ])aud  of  opacity  ;  similar  diaturlianceH  of  nutrition 
occurring  even  after  birth  in  the  superficial  layers  of  the  lens  where  the^ 
epithelinm  is  con^^tantly  producing  new  fibres  would  i>nKhJce  the  larger 
zones  of  seven  to  eight  millimeu^s,  and  there  might  still  lie  vital  force 
enough  in  the  epithelium  under  better  conditions  of  nutrition  to  wrap  them 
in  a  layer  of  healthy  and  transparent  fibres.  Foerster  has  long  ago  called 
our  attention  to  thej^imilarity  of  the  pnx*ess  of  the  formation  of  perinuclear 
cataract  to  that  of  zouular,  and  I  myself  had  an  opjKirtunity  of  seeing  a 
finely  granular  doulfle  5^one  of  opacity  form  in  the  lens  uf  a  patient  sixty 
years  of  age,  where  the  acMi^omjianying  swelling  of  tlie  lens  produ(X'd  con- 
siderable myopia,  a^  is  detailed  in  a  subsecpient  sei'tion  under  the  head  of 
Second  Sight  Tlie  only  essential  difference  between  the  formation  of  such 
layens  in  ftetal  life  and  early  childhowl  and  those  t>ccurring  later  seems  to 
be  that  in  the  one  case  tlie  epithelium  po&s<:^eses  enough  vital  force  to  form, 
under  improved  nutrition ,  an  overlying  layer  of  healthy  fibres,  while  in  the 
other  the  germ  force  is  nc^t  sufficient  to  do  so^  and  we  soon  have  the  forma- 
tiou  of  other  varieties  of  opacity  in  other  parts  of  the  lens.  Tlie  theorv 
that  convulsions  would  cause  gnch  violent  cramp  of  the  ciliary  and  lid 
muscles  as  to  prtxlnc^*  a  ^irt  of  mas^ge  of  the  soft,  newly-forme<l  lens- 
fibres  against  the  com[>arativcly  hard  nucleus,  as  held  by  Arlt,  Horner, 
Schoen^and  others,  looks  plausible,  and  the  inter  mi  ttenee  of  the  convulsions 
might  on  tliis  theory  be  held  to  correspond  to  multiple  layers  of  opacity 
in  the  lens  ;  but  while  the  frequent  occurrence  of  eouvulsirms  in  rhachitic 
children  is  everywhere  admitted,  their  considerable  number  ought  to  pro- 
duce either  more  frerjueut  layers  of  ojiacity  or  total  cataract.  According  to 
T*  Arx,  out  of  one  hundretl  and  eighty-nine  cases  of  zonular  eatamct,  <ine 
hundred  and  seven,  or  56. (>1  per  cent.,  had  been  subje*  t  to  t^t>nvulsions, 
and  5,9  |ier  cent,  had  zonular  cataract  in  both  eyes.  Certain  it  is  that  the 
most  careful  inquiry  into  the  history  of  patients  in  the  large  prt^portiou  of 
cases  tails  to  elicit  any  evidence  of  previous  convidsions  or  spitsms,  and  a 
more  extendetl  examination  shows  that  a  very  large  projK>rtion  of  the 
'cases  of  zonular  cataract  are  certainly  cougeiiitah 


AXfAL  CATARACT. 

Axiul  catamct  may  he  either  congenital  or  acqnirtHl  by  pathologiml 
pmcesa^  stfliied  by  uh^ration  of  the  cornea  or  injury  to  the  csipsule  (Knies, 
Leber).   As  was  mentioned  in  discusijirjg  the  fnroiation  of  zonular  calaiw^t, 
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it  fe  |injhable  ibat  a  disturbance  of  tfie  nutritioti  of  the  lens  m  early  fcetal  life  , 
while  tbe  lens-fibres  ma  in  an  axial  dirHi'tiun,  may  cau!?e  iL   Wheo  there  is 
a  eombination  n(  anterior  polar  and  zonular  cataract  Kniesand  Ltber  tliintc 
tbal  the  iiewly-forraed  transparent  fibres  are  hindei^  fruni  joiiiiog  by  tli^ 
oilbeeioii  in  tbeajEial  line  between  the  twocataractous  zones,  and  ci>Tisequeiitly 
tbe  anterior  p*>br  ojiacities  will  gradually  dimtnish  in  siisej  and  there  will 
be  ooly  a  thread  running  liaek  to  tiie  zounlar  opacity.    Hess,  owing  to  ex- 
a0iii]«tton  of  tbe  elitcken  embr>'o,  is  of  the  opinion  that  axial  cataract  is 
due  to  delayed  union  of  the  month  of  the  lenticular  mt%  and  that  all  the 
tben  Ibrm^  fibres  Ijecome  more  or  less  opaque,  espe(*ially  the  8ti*and<$  run- 

ning  from  the  nucleus  to  the 
pviint  where  tlie  mu  has  finally 
closed.  Bach  reports  an  axial 
cataract  occurring  in  the  lens  of 
a  inetl  in  m -sized  and  apparently 
healthy  rabbit.  The  ojiaque 
baud  ran  from  an  anterior  cap- 
sular cataract  to  a  thicker  jiart 
in  the  nucleus,  aud  was  thence 
continued  by  a  thread  to  the 
IHJsterior  pole  of  the  lens^  where 
it  again  broadened  ont»  The 
opaque  band  c^onsisted  of  degen- 
cmted  lens-fibres  with  fine  black 
pigineiil  in  plmi^,  anti  at  the  sides  quantities  of  small  vacuoles  and  myelin 
iniJWiwn  Fig.  75  s^Ijows  a  nuek^ir  cataract  of  a  mbbit  with  ojjaque  band^^ 
nmaii^C  to  the  anterior  and  [waterior  poles  (after  Bach), 


THE  VARIOUS  FORMS  OF  CATARACT  C0N5?IDERED  FROM 
CLINICAL  STAND-POINT. 

|»  OWtf^nital  Cataract  and  the  Cataract  of  Infancy. — There  is  nat- 
ImJI^  wne  ditlicntty  iu  drawing  the  line  between  congenital  catamets  aud 
■ll^  (Miin^  during  adolescence,  as  it  is  comparatively  rarely  that  newly- 
IliM  <WMieii  an-  examiniHl  with  the  ophthalmoscoi>e,  aud  exctqit  where  I  he 
marki^  us  to  attract  immediate  attention  the  eyes  are  not  ex- 
i  iBiil  it  bmune*  evident  during  adolescence  that  tlie  acuity  of  vision 
^irmahand  at  t\m  jwriod  it  is  difiicutt  to  prove  that  the  opacity 
km  ttot  dvvelojwJ  after  birth.  Enough  c^scfi  have,  however,  been 
■J  Ae  ^Wrvation  in  some  iustauce?^  snbstantiatetl  by  auto|>sitii, 
^  ^  \^mHi««<i  of  leus  ojwicities  enumerated  under  this  head  are 
laiftlWir  incipicncy,  and  due  to  disease  of  tbe  foetus  or  to 


— In  this  furm  we  have  an  opacity  extending  iu  the 
y-A^Wi^r  axis  of  the  lens  which  may  go  completel 
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through  it  or  may  Dccupy  only  a  portion  of  the  axis.  A  cataract  of  ihis 
variety  is  often  irregulurlj  i?pindle-shapcd,  and  may  exist  alone  or  be 
atx-ompanied  by  o|mnties  in  other  part.-*  of  the  lens.  If  the  opacity  be 
dense  and  tlie  rest  of  the  lens  clear  there  may  be  tolerable  vision,  although 
Knics*  has  shown  bow  nuich  it  interferes  witli  tlie  t'haage  of  shafie  of  the 
lens  under  the  influence  of  the  ciliary  miii>cle,  atjd  diminishes  the  range 
of  aci*omm<xlat!on-  A  somewhat  similar  form  of  opacity  may  at  tim^  l>e 
develo^iefl  atVer  birth,  and  it  h  then  usually  atx-ompauied  by  c^entral 
snlar  <.^taract.  Axial  cataracts  probably  flute  from  that  early  period  of 
development  of  the  lens  at  which,  the  lens  vehicle  having  closeil,  long 
straight  cells  push  tbrwaixl  from  the  [x»sterior  capsule  to  mec^t  the  growing 
eyiindrical  epithelium  from  the  inner  snrface  of  tfie  anterior  f.'apsule,  or,  as 
Heas  snggej^ts,  and  as  has  been  stattn]  with  more  detail  in  the  section  on 
pathology,  may  be  due  to  abnurmal  delay  in  the  closure  of  the  lens  sac* 
In  rases  undonbteflly  congenital  it  has  been  fonnd  associated  with  ^onular^ 
with  anterior  iwlar^  with  pristerior  polar,  and  with  ceutnil  mtaract* 

II L  Congenital  Anterior  and  Posterior  Polar  Cataract* — (hngmir- 
ial  anlcrior  pohr  mtarad  is  probal>ly  t>f  two  varieties,  one  due  to  an  adlie- 
fence  between  the  pupillary  membrane  and  capsule, 
the  other  due  to  fcetal  inflammation,  a  plug  of  lymph 
having  been  deposited  on  the  latter.  Figs,  39  and  40, 
at  page  301,  give  a  good  example  of  the  tbrmer  vanetVj 
while  Fig*  76  (after  Wilde)  is  a  characteristic  picture 
of  the  latter.  In  either  t^ase  the  tissue  adherent  to  the 
otiter  surface  of  the  anterior  capsule  goes  on  to  bei'<inie 
atrophic  and  tliinner,  but  it  intcrtcres  with  the  nutrition 
of  llie  capsular  epithelium  so  as  to  cause  a  proliferation 
of  its  cells,  and  a  cone  of  opatjue  tissue  develoji^,  pro- 
jecting from  the  inner  surfa<.*e  of  the  cjipsule  into  the 
lens-substance.  In  the  latter  method  of  prochiction  we  liave  in  fact  the 
same  priwss  which  wc  are  able  to  trace  in  later  life  as  causing  aec(uired 
anterior  {-enti-al  capsular  irutaract. 

The  mngmUitl  poderior  polar  mtamet  is  small,  white,  and  glittering, 
and  we  can  at  times  see  witli  the  mirror  that  a  thin  conical  process  runs 
out  back  wan!  from  the  lens  into  the  vitreous.  In  Arlt's  clinic,  in  attempt- 
iog  to  discind  such  a  cataract,  the  little,  hard  mass  was  pushed  into  the 
vitreous,  and  then  for  the  first  time  the  retained  hyaloid  artery  could  l>e 
seen  running  to  it.  These  opacities  liave  been  proved  by  BerthokP  to  he 
dne  to  disease  and  retention  of  the  hyaloid  artery  and  its  limnchei?  on  the 
posterior  capsule*  He  found  that  the  tissue  of  the  little  pyramidal  mass 
was  finely  striated,  with  bloml-ve^sels  ramifying  in  it*  When  it  was  de- 
tached from  its  position  it  carried  with  it  a  piece  of  the  iK)sterior  cai>sule 


Conpeiiitftl  rtnlerlor  po- 
lar muract  In  a  wise  irf 
conical  cornea.  (WIMc.) 


^  Knies,  Archiv  fur  Opiitbalmologie,  %%u\  ,  1,  B,  211. 
*  ^mhold,  ibidom,  xviL  H.  174. 
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Li<?bre[chp  Id  the  first  drawing  we  have  a  section  of  an  ordinary  singUv 
lavercfl  zonular  mtaract^  in  the  i?econd  a  complete  zone  of  tijmdiy  with  axial 
cataract  and  a  [lartially  formed  second  zone,  in  the  third  tliere  are  double 
Eooes,  and  in  the  fourth  a  poorly  developed  small  lens  with  a  single  zone. 
Fig.  78  (after  Spif^r^)  gives  a  careful  drawing  of  a  zonular  cataract  with 
&ome  axial  oimcitVj  as  seen  w^ith  dilated  pupil  and  oblique  light;  the  sjjace 
between  the  inner  edge  of  the  pupil  and  the  outer  eilge  of  the  diseased  por- 
tion of  the  lens  consists  of  clear  fi I )res,  except  where  tlie  radiating  white 
lines  intrude  upon  it  from  the  periphery  of  the  t^taractous  zone.    In  Fig.  79 


Tin.  7a  Fig-  7fl. 


ZuDuliLr  i^immct.   iSpic«r)  Triple  and  double  xonaliLr  cst^racCs.  (Hess.) 


(arter  Hess  ^)  are  reproduced  the  mixed  zonular  and  axial  caturacts  of  a 
woman  both  of  M^hose  children  also  had  congenital  catoract.  In  the  right 
eye  we  have  the  representation  of  a  triple  zonular  cataract  and  in  the  left  a 
double  on€p  In  each  eye  the  opaque  radiating  strife  are  narrow^  and  pointed 
towards  the  pole  and  broad  at  their  ijeripheml  ends.  In  each  ^me  also  the 
lUct  that  the  ]x»sition  of  the  nmrgin  of  the  lens  can  be  distinctly  seen 
through  the  iridectomy  eoloboma  shows  that  it  was  smaller  than  normal. 


ZoimltJ-  ciUmiH  wUK  purred  Zonular  c*lar*et  wllU  dear  eeati*!  UltJiiiztfl.) 

pidjectlotii  inio  ihe  clw  leuMtjb* 


At  i\mmj  instead  of  these  peripheral  radiating  fine  striaSj  we  have  curved 
conical  projections  into  the  clear  lens-ifubstancej  the  apex  of  the  cone  poiot- 
ing  to  the  centre  of  the  cataract,  those  in  the  anterior  cortical  havin^r  the 

»  Splc^r,  TniMs.  Ophtb.  S=h>o.  IT.  K.,  1692,  vol,  iii.  p.  108. 
Hetif  Arch IV  fur  Opliiljuliuolugie,  xjtxix.,  1,  S.  1 82-2*^0. 
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<^iivexitY  forward,  whil<^  those  bc^iind  the  opaline  zone  have  their  coiS- 
cavily  forward,  as  is  well  shown  in  Fig.  80  (ailer  Jessop^).  Such  are 
tJie  more  usual  appearances  of  zonular  cataract,  but  recently  Heinzel^  has 
described  and  pietiirecl  a  <^se  from  Fiichs's  clinic  where  there  is  a  zonular 
cataimi:  with  a  dear  centnil  axiB,  as  is  represented  in  Fig,  8L  According 
to  Purtficiier,*  zonular  cataract  existed  in  the  upper  half  of  each  lens  only 
in  a  case  where  there  were  anterior  polar  cataract  and  retained  pupillary 
membrane;  there  was  also  interstitial  keratitis. 

Zonular  cataract  is  often  hereditary,  but  it  is  the  tendency  to  the  ftir- 
matiou  of  cataract  rather  than  the  speirial  form  of  it  which  is  transmitted, 
and  we  find  at  times  other  forms  of  cataract  develop  in  other  members 
of  the  same  family.  In  the  vast  majority  of  t'ases  zonular  cataract  is 
developetl  in  both  eyea  and  the  opaque  zone  in  each  eye  is  of  the  satnc 
diameter,  E.  Jaeger  noticed  a  case  where  it  was  mouocular,  and  accord* 
ing  to  D.  E.  Mueller^  we  may  have  in  the  same  individual  well-developed 
zonular  cataract  on  one  side  with  a  shrunken  cataract  (C  arida-siliquata)  or 
even  posterior  polar  cataract  on  the  other*  In  most  instances  there  is  no 
com|>lication  in  the  shape  of  atrophy  of  tbe  optic  nerve  or  disease  of  the 
retina  or  chorioid.  and  in  ca.ses  where  these  are  excluded  the  acuity  of  vision 
will  vary  with  the  density  of  the  cataract  and  with  the  extent  to  which  it 
covers  the  pupillary  spacCi  In  many  instances  it  is  sufficient  to  enable 
those  aflected  by  it,  after  correction  of  their  astigmatism,  to  read  coarse 
print  with  a  magnifying  glass,  and  to  perform  various  kinds  of  manual 
labor  which  do  not  call  for  accurate  eye-sight.  When  dilatation  of  the 
pupil  maferially  betters  the  acuity  of  vision,  the  patient  is  often  much 
bcuefitHl  by  the  performance  of  a  small  iridectomy.  I  have  known 
zonular  cataracts  to  remain  unaltered  many  years,  but  often  as  the  patients 
grow  older  tliere  is  an  increase  in  the  0[>acity  of  the  lens  and  at  times  a 
development  of  senile  c*ataract,  as  is  well  sliown  in  the  case  of  Leber,^  %vhere 
in  t]t'pical  zonular  cataract,  six  years  after  the  first  examination,  there  w^as 
clouding  of  the  entire  lens.  In  other  instances  the  progress  of  the  opacity 
is  very  slow,  as  is  well  shown  in  the  following  case*  B.  T.  was  first  seen 
by  me  in  1871  in  his  twenty-sixth  year.  He  had  in  each  eye  a  single-lay ercti 
zomdar  cataract  measuring  as  well  as  could  be  determined  by  the  ophthal- 
mosccjpe  five  millimetres,  and  stated  that  he  had  had  defective  vision  all  his 
life.  The  eyes  were  slightly  my  opic,  V.  in  each  without  a  glass  =  20/CC, 
With  — 1/360— 1/24  Cy,  axiJ  135^,  V.  =  20/L  in  O.  D. ;  and  in  O.  a, 
with  the  same  glass,  axis  of  Cy.  at  45**  V,  ==20/LXX,  lie  wore  tliesc 
ghsees  for  distance,  but  preferred  to  read  without  a  glass.  Twenty-six  years 
later  the  patient  had  become  more  myopic,  and  even  with  a  suitable  oorrec- 

»  W  H,  Jesiop,  Ophth.  Soc.  L\  K,,  vol  viL  171, 

*  Hdnjcet.  PeuUchmAtiri,  BeUriige  ^ur  Au^enbtfUkunde,  Heft  v.  S.  27, 

*  Puru<ber,  Ceritrftlhlult  fiir  pmkt,  Aug*mheitkutjde^  Februiiry,  IBM,  S.  3^-40, 

*  l>.  E  yiwUi^Tf  Arcbiv  tut  Uphihalmoliigie,  ii.,  2,  S,  166^178. 
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tJoD  Vision  had  become  miicb  impaireJ.  The  patient  stated  tliat  this  had 
occiiiTed  in  the  last  few  years.  O.  — 1/7  c-ombined  with  — 1/24  Cy.  axis 
135*=*,  V.=:*0/Ca  O,  S.  —1/7  combined  with  —1/24  axis  45^  V.  =  5/Ca 
The  opacities  in  the  lens  have  become  more  dense,  but  the  myopia  is  proha- 
hlyaxiU%  as  with  dilated  pupil  a  large  con  us  t^u  be  seen  to  the  outside  of 
each  disk,  and  in  the  left  eye  there  were  several  small  spots  of  chorioidal 
atrophy  in  the  macular  region  a^i  well  as  above  and  below  it^ 

Zonnlar  cataract  may  exist  in  individuals  with  no  marked  deviation 
from  general  healtli,  but  is  more  frequent  in  the  feeble,  poorly-dcvelopedj 
and  rhaeliitic.  In  the  latter  class  of  cases  there  is  frequently  also  rhachitic 
deformation  of  the  skull,  but  more  commonly,  as  Homer  has  taught  us,  a 
coincidt-nt  development  of  rhachitic  teeth*  The  central  incisors  are  usually 
the  most  affected  and  present  curious  irregularities  in  the  distribution  of 
their  covering  of  enamel,  and  at  times  in  their  conformation*  The  eoamel 
in  normal  teeth  shows  a  series  of  fine  transverse,  almost  microscopic  ridges, 
which  by  reflection  of  light  give  the  tooth  its  brilliantly  white  surface.  In 
rhacfiitic  teeth  these  ridges  are  irregularly  developed  and  very  much  more 
prominent,  with  cf>rrespondingly  wider  deprefisiona  between  them.  At  the 
neck  of  the  tooth  the  enamel,  instead  of  dying  out  gradually  on  the  roots, 
ends  often  with  a  marked  ridge,  while  the  labial  and  palatine  layers  of  the 
enamel,  instead  of  making  a  smooth,  even  surface  at  thiir  jtmction,  cause 
irregidar  ridges  at  their  poiut  of  raeetingp  According  to  V.  Arx,  out  of 
one  hundred  and  eighty -nine  cases  of  jjonnlar  cataract  sixty-six  lyer  cent 
had  rhachitic  teeth.  It  was  at  one  time 
the  general  l>elief  tliat  zonular  cataract  was 
formed  during  adolescence,  and  Arit,  who 
pijinte<l  out  the  frequency  of  hydrocephalic 
forms  of  the  skull  and  infantile  convulsions 
in  these  cases,  believed  tliat  the  violent 
cramjis  of  the  outer  and  inner  nniscl^^  of 
the  eyes  in  such  c^ses  were  the  cause  of 
it,  Knies  believes  that  the  association  of 
zonular  cataract  with  riiachitis  is  due  to 
the  convulsions  so  common  in  rhachitis  of 
the  skull,  and  that  the  opacity  may  follow 
the  convolsitnis  ^^itliin  two  weeks  and  that 
it  is  due  U)  the  cramfis  of  the  ciliary  mus- 
cle. Homer  also  and  many  subsequent  writers  report  convulsions  during 
infancy  as  occurring  in  a  large  i)erc!entage  of  the  cases  of  zonular  cataract 
observ^ed  by  them.  Indeed,  until  Becker  published  hfs  case,  w^here  the 
zonular  cataract  was  observed  by  the  [>arents  immediately  after  birth,  and 
where  he  minutely  examined  tlie  eyes  in  the  thirteenth  week,  there  was  no 
general  belief  in  the  oocurrcmc^  of  zonular  cataract  during  fcetal  life.  Wecker  * 


Fig.  82. 


lTTeg^ln,rnTti\  tnnlfivriiu'fl  teeth  in  Acoae 
of  Kiuiilnr  cataract. 


'  Weckeret  LandoU,  Traits  d'Uf»litbaimoIogie,  vol  \l  p.  904 
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reports  a  ctt^  wbei^  in  a  iiiiie-jearK>Id  diild  at  6r^  examlnatloti 
w«U-tDarked  JEotittlar  c-ataract  m  one  eye  witb  aa  abeolutely  clear  letis  in  the 
other.  A  few  montbfi  later  zonular  cataract  developed  in  tiie  gouod  eje. 
Graefe  reports  three  cases  in  which  he  satisfied  bimseirthat  zonalar  cataract 
developed  in  prevtausly  clear  lenses  dislocated  toto  the  Zonular 
mtamet  has  also  heeo  caused  in  adolescence  in  consequeDoe  of  an  mflam- 
tnadon  due  to  a  perfi^ration  of  the  cornea*  Such  ms^^  if  it  uere  not  for  the 
H ell-known  diagnostic  acrnnen  of  their  reporters^  would  lead  us  natitrally  to 
think  that  slight  zonular  catara^^t  had  been  overlooked  at  the  first  ej^amiua- 
tion  aud  that  it  had  subsequently  increased.  The  refraction  of  the  eyes 
affected  by  zonalar  cataract  may  be  either  hypermetJtJptc  or  myopic^  and 
usually  is  that  of  a  low-grade  myopia.  The  acuity  of  vision  and  the  range 
of  aecommcxlation  are  lioth  diminished.  In  three  coses  carefully  examined 
by  Becker^  and  Schulek  tiie  latter  was  found  to  be  respectively  l  oO^  1/16, 
and  1/40  of  the  nomml  range.  The  causation  of  son  u  tar  cataract  has  been 
more  fully  discussed  under  the  head  of  The  Patholijgy  of  Catarat*t- 

V,  Punctate  and  Stellar  Cataract. — Liebreieh  lias  given  us  a  descrip- 
tion of  this  form  of  partial  cxjngeuital  cataract  where  the  opacities  eon- 
si^stcd  in  exceedingly  fine  dots  so  arranged  a^  to  show  the  well- 
liQ.  S8.       known  forms  of  the  lens  sectors  in  the  anterior  and  posterior 
surlac<s  of  the  lens,    Hasner*  |)lact^s  the  opacity  in  tJie  inter- 
fibrilkr  material  and^  as  shown  in  the  figure,  the  rays  from 
the  Y  in  the  anterior  cortical  gave  off  branches  which  again 
divided,  altliough  he  is  uncertain  "  whether  there  may  not  be 
siniuhaue^uis  degeneration  of  the  ends  of  the  lens  fibres,*'  He 
calk  attention  to  tlie  fact  that  sometimes  in  senile  catara^  we  find  the 
revei^  process,  the  sectors  clouding  and  the  iuter-fibrillar  sol  stance  remain^ 
ing  dear,    Zirm'  gives  a  case  of  a  boy  fuurteen  years  of  age  where  there 
mm  heredifarj"  cataract  in  every  generation  from  the  great-graodfuther 
dovni*    There  were  vast  ntirobers  of  small  dnts  arranged  in  stellar  form, 
corresponding  to  the  sectors  of  the  lens  and  in  s  me 
'  of  the  largesit,  Zirm,  by  meaus  of  a  magni fy ing-glm, 

^fl^^^^        could  dcmoiiHtrate  a  clear  centre  in  the  individual 
^^S^2^n       dots.   There  was  myopia  1/9  and  with  correction 
^^^Sk^^^l        V*  —  20/LXX*    He  also  describes  a  comUination  of 
^^^H^^v        zonular  with  punctate  cataract*    Such  cataracts  are 
^^H^^  not  necc»s,^rily  found  in  myopic  eyes,  and  the  same 

fvMiitMi Miif  «Mr«et  author  describes  one  in  a  hypermctro\>vc  eye  Fig. 

^  85  gives  an  illustration  of  a  punctate  slel^ar  cata- 

ravt^ai^  !l  Ap|»ared  when  examined  with  the  ophihaImo&c5t>Y>e,  ^  ^^^^^ 
v«^jr^  *  ]  'h\}il  witli  aniridia  who  waj?  recently  seen  in  my  ^tsnce  in  the 
H**ftH  I'liiversity  of  Pennsylvania, 


lAWrdie  Augt;n-Klinik  der  Wiener  tJoiversli 
*  i\r^  ICtifti4cllM  MuiiAtaWtter  fur  Augf^nlieilkunde,  189!2,  S 
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Punctate  tnd  stellar  catamct  Id  a  ctue  of  aniridia.  (KortfaO 

YI.  Congenital  Central  Cataract  (niic'ear  Ciitaraet)  ia  occas! anally 
oljsen'al,  and  is  to  l>e  difff  rpntiat<?tl  from  zonular  cataract  by  its  being  denser 
towards  the  centime,  when  examined  either  with  the  mirror  or  oblique  light* 
When  the  rest  of  the  lens  is  clear  tlie  patient  may  have  excelh-nt  vision. 
It  h  at  ^mm  oomhined  with  other  forms  of  axial  cataract,  and  as  in  many 
partial  congenital  cafaract'^  is  not  infrc^quently  aiwrnipanic^d  by  nystagmtig* 
Zirra  describes  a  case  with  a  minute,  sharply-cut,  ivory-colored  central 
opacity  enveloped  in  a  light  ^>nular  opacity. 

VI  [,  Congenital  Total  Cataract,  where  it  occurs,  ?s  due  to  some  form 
of  fcetal  disease  or  mahintrittoUj  and,  inasmuch  as  this  may  have  occurred 
at  any  period  of  fijctal  life  after  the  formation  of  the  lens  ves^icle,  we  ob- 
ufve  such  eataracts  at  birth  in  very  various  stages.  If  they  are  in  their 
iacipit^ncy  they  often  advance  very  mpklly,  and  as  they  becomrj  older  am 
usually  white  in  color  and  soft  in  eonsistrnce,  altliongh  the  capsule  and 
outer  coitieal  layers  may  be  tough  and  resistant.  Becker  lias  proved  t!iat  a 
total  cataract  at  birth  may  be  either  soft  or  have  gone  on  to  softening  of 
the  cortk-al,  with  a  hai-der  centre  dropping  to  the  l>ottom  of  the  capsule 
(Morpgnian  c^t;iract)j  or  may  have  become  completely  fluitl  with  al^sorp- 
tiori  of  the  denser  central  p<jrtion.  Heas  ^  ha.s  also  obsei*vcd  a  rase  of  total 
ttmgeiiital  cataract  in  a  rhaehitio  child  in  whose  eyes  zonular  cataracts  lay 
mlKxlJfjd  in  opaque  and  softened  lens  matter,  the  original  lesbn  having 
JwfO  manifestly  the  ^^onular  cTegeneration  of  the  lens.  Some  such  catiiracts 
show  even  fort  her  traces  of  degtmeration,  and  there  remaius  little  but 
shrunkf-n  and  opaque  capsule  with  a  pnjliferatiun  uf  the  cells  of  the  an- 
terior  epithelium.  Becker  also  relates  a  most  interesting  (-ase  where  a 
^onulaf  (^tg^i^^t^  observed  at  blrtli  and  very  well  niarketl  in  the  fourteenth 
^^k>  had  gone  on  to  develop  a  fluidity  of  tlie  CHjrtical  matter^  so  that  the 
<'f*af]ne  zonule  and  nucleus  sank  in  the  capsular  sac  and  its  anterior  surface 
pfes<}nt(^l  upwar«L  Discission  was  jierformcd,  and  in  one  eye  an  almost 
''^d  catara<*toua  matter  was  evaeuatiiti  which  rapidly  absorljed,  while  in 
^  ^ther  the  more  consistent  central  part  of  the  lens  remained  and  re- 


'  Hea»,  Archiv  fur  Ophtbalmologi*^*  ilvii.,  2|  S.  809 


quiretl  a  seeond  ojierat'on  to  scvxim  its  al>s<*rptioii.  Membranes  and  shrimkeri 
cataracts  with  adhesion?*  Uy  the  iris  are  luoi-e  fret^uent  in  micro-ophtiiaimic 
eyesj  and  Becker  tells  m  that  they  are  always  present  in  both  eyes  and  usu- 
ally acconij>aiiied  by  nystagmus,  and  states  that  he  has  often  found  in  them 
blood'bcariog  nienibranes  on  the  outer  surface  of  ihe  posterior  capsule^ 
covered  by  romnants  of  the  embryonal  vitiwus, 

VI IL  The  Cataract  of  AdoleBcenee  often  forms  very  rapidly.  The 
consistence  varies.  The  more  it  reseinlih^s  skimmed  milk  in  color  the  softer 
it  will  l)e  found.  It  diffei^  anatomically  fram  the  cataracts  of  adult  life 
in  the  fact  that  the  entire  lens,  including  the  central  portions,  undergoes 
active  catamctous  dcgenenition  and  often  Ukxiuk'S  entirely  fluid.  At  times 
it  may  be  in fi United  with  lime  s£ilts  and  may  k^ome  sfjbd  throughout. 
Chalky  degeneration  is  also  found  in  fluid  cataracts,  which  may  have  con- 
siderable quantities  of  granulur  cretaceous  matter.  This  tendency  to  infil- 
tration witli  liuie  salts  is  much  grt^tcr  in  the  cataracts  of  youth  than  in 
dioae  of  old  age.  The  mfi  cataracts  of  adolescence  go  on  to  shrink,  and 
finally  we  find  a  small  sac  with  much  thickened  walls,  just  as  has  been 
described  in  the  degenerations  of  cimgcnital  t-ataraets.  A  certain  grade  of 
such  slirinking  and  thickening  of  the  capsule,  owing  to  a  fancied  resem- 
blance to  pod  fruits  such  as  peas  and  beans,  has  been  termed  by  Adam 
Schmidt  eataracUi  arida-siliquata — a  name  wlurh  figures  in  most  treatises  to 
the  present  day,  AVhere  cataract  develops  in  adolescents  we  should  always 
look  out  for  diabetes^  for  according  to  most  authors  the  cataract  which 
develojis  in  such  subjects  presents  no  clintml  characferiatica  to  distinguish 
it  from  other  varieties  of  adylescent  catanict. 

IX,  The  Cataxact  of  Mature  Life  and  of  Old  Age. — Between  the 
ages  of  twenty  and  twenty -five  the  nucleus  of  the  lens  has  acfpiired  a  yellow- 
ish tint,  and  after  the  latter  i>eriod  has  become  quite  firm  and  resisting,  so 
that  when  cataract  forms  it  require  different  treatment  frnm  that  adapted  to 
the  catium*t  of  adolescence.  As  age  advances  and  the  individual  appr*  aches 
forty -eight  or  fifty  the  nucleus  has  enlarged  at  the  expense  of  the  cortical 
and  has  liccome  still  harder.  It  is  covered  only  by  a  tliin  layer  of  cortical 
fibresj  the  germ  force  of  the  epithcliimi  lining  the  anterior  capsule  has  become 
almost  exhausted  and  the  formation  of  new  fibres  very  slow/the  entire  lens 
has  lost  elasticity,  and  is  so  little  capable  of  responding  to  the  contrac- 
tions of  the  ciliary  muscle  that  the  patient,  if  emmetropic,  is  obliged  to  put 
on  convex  glasses  for  near  fine  work.  In  consecpience  of  the  germ  tbrce 
of  the  cpitlielial  cells  being  nearly  exhausted,  but  few  new  lens-fibres  ara 
produced,  and  such  as  are  gro%v  slowly  and  have  all  they  can  do  to  keep 
themselves*  well  n^ul^ished  and  uurmah  Consequently  any  decided  de- 
pression of  general  health  or  any  degenemtion  of  the  walls  of  the  vessels 
of  the  anterior  [mrt  of  the  cborioid,  of  the  ciliary  processeSj  or  of  the  iris 
may  catise  the  lens  to  he  fed  with  an  imperfect  fahuhimj  and  s*»  alter  the 
condition  of  the  soft  cortical  filircs  as  to  nrrest  their  gro^vih  and  to  cause 
them  to  become  hazy  or  even  to  enter  upon  a  i-etrograde  metamorph<Dsis. 
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The  stopimge  of  growth  is  a<"comi^Died  by  a  diminution  of  intracapsular 
pressure,  and  the  nutritive  fluids  in  the  km,  together  with  auy  pmducts  of 
dec^>iiilx>sition  of  the  cortical  fibres,  find  their  way  between  tiie  fibres.  If 
such  a  state  of  raalnutrition  exists  in  the  coiiieal,  a  somewhat  similar  state 
of  afikirs  sets  in  in  tlie  nucleus,  but  to  a  vastly  less  extent.  The  fibres 
having  become  dense,  hard^and  hornyj  eudosniosis  is  slow  in  them,  and  any 
breaking  down  uf  tissue  t^ikes  place  to  a  very  limite<l  extent.  The  mirnial 
increase  of  density  of  the  nucleus  is  ix^dily  appreeiated  when,  after  dilata- 
tion of  the  pupil,  we  examine  the  lens  with  the  ophthalmosc<:*pe  with  a 
magnifying-glass  behind  the  miiTor.  Then  by  motions  of  the  mirror  we 
can  perceive  the  outlines  of  tlie  nucleus  differentiated  fmm  the  less  dense 
cortic^L  When,  in  addition  to  the  increiising  density  of  the  nucleus  with 
advancing  years,  eataraetous  degeneration  l>egins  in  the  lens,  we  can  readily 
see  its  first  indit-ations  in  the  fonn  of  black  streaks  or  cones,  arratjgcd  in  the 
anterior  and  posterior  cortical  near  tlie  equator  of  the  lens,  with  or  >vithont 
similar  ones  at  the  equator  of  the  nucleus.  Attentive  examination  will 
often  show  the  simultaneous  occiirrenee  of  very  fine  dots  or  opacities  in 
the  perinnelear  cortical.  More  rarely  the  perinuclear  t  paeitics  are  the 
dominating  feature,  and  we  then  have  so-called  nuclear  cataract  All  these 
changes  are  usually  slow  to  increase,  and  where  they  are  mcistly  limited  to 
the  peripheml  cfjrtical  they  often  exist  for  years  without  giving  the  imtient 
any  cnasidcrable  inctinvenience.  In  the  vast  majority  of  cases  these  first 
changes  in  the  jieripheral  cortical  are  most  developed  in  the  inner  lower 
quadrant  of  the  lens  and  often  precede  their  appearance  in  other  paiis  of 
tlie  periphery,  \Vhcn  we  exaratue  these  appearances  with  a  magnifying- 
glass  and  oblique  light  the  dark  streaks  and  cones  and  dots  appear  gray 
and  whitish  and  any  ]K'n nuclear  haze  grayish.  By  this  latter  methcxl  of 
examination  we  also  obtain  a  yellowish  reflex  from  the  nucleus.  In  some 
over-ri[>e  cataracts  with  very  large  and  dense  nucleus  this  reflex  may  appear 
so  reddl'ih  as  to  make  the  l)eginner  think  he  is  getting  red  light  reflected 
from  tlie  fundus.  In  the  incipient  stage  tlie  pupil  to  ortlinary  inspection 
appears  less  black  than  usual,  with  at  times  a  yellowish-gmy  tint.  As  the 
cataract  advances  the  lens  swells,  the  anterior  chain l)er  becomes  narrower, 
and  the  pupil  gradually  grayer.  The  anterior  layei^  of  the  lens  often 
assume  a  peculiar  glittering  reflex,  at  times  i^embling  motIier-of-j)earh 
Later  the  pnpil  appears  yellower,  the  lens  becomes  less  swollen,  the  anterior 
fibi^  lose  their  glittering  as[>eet  and  assume  a  raorc  or  less  transparent 
yellow  look.  At  times  the  interseetorial  Hues  appear  dark  and  the  sectors 
tbemsclv^  gmy%  but  naually  as  the  catiiract  becomes  older  tlie  interseetorial 
lines  appear  whitish.  When  the  lens  l>eef>mes  less  swollen,  and  when  in 
addition  to  the  api}earances  above  deseriljed  the  anterior  chamber  has  re- 
snmed  its  normal  depth,  the  cataract  is  said  to  have  become  ripe.  At  this 
stage  the  ojmcity  of  the  anterior  corticjil  has  often  become  so  great  that  the 
posterior  pupillary  surface  of  the  tvh  apitears  to  lie  immediately  against  it» 
the  capsule  being  so  thin  and  transparent  that  its  presence  is  not  recognized. 
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while  in  the  earlier  stages  the  opacity  of  the  anterior  cortical  is  almost 
entirely  some  distance  behind  the  iris,  and  there  then  appears  to  l)e  a  clear 
dark  space  between  tlie  posterior  ssurface  of  the  iris  and  the  cataract.  As 
tirae  goes  on,  opacities  form  also  in  the  capsule  and  its  epithclinm  as  very 
fine  whitish  dots  or  streaks,  and  by  careful  examination  with  oblique  light 
they  often  look  as  if  they  were  rininiiig  inward  into  the  lens-fibim  In 
some  very  old  people  the  nucleus  grows  to  occupy  iilmost  the  entire  lengj 
leaving  a  very  slight  layer  of  t^jrtical.  In  such  lustnnt^B  the  pupil  remains 
comparatively  dark,  and  the  cataract,  when  extracted  and  held  against  the 
light,  api>ears  of  a  dark  redd  sh-brown  hue.  Such  cases  ai*e  termed  black 
cataract.  Opaque  lensCs  may  aim  Ix'cotne  black  from  absorption  of  the 
proilncts  of  decomposing  blood  where  there  has  Ixren  a  previous  hemorrhage 
into  the  vitreous  or  into  the  anterior  chamber.  The  subjective  complaints 
of  the  |jaticnt8  suflering  with  forming  cataracts  ai^,  in  the  earlier  stages,  of 
muscte,  monocular  polyopia,  indistinctness  of  fine  objects,  and  ready  fatigue 
of  the  eye.  Later  we  have  a  gradually  increasing  gray  fog  envelopbg  and 
hiding  all  object^i  and  giving  the  brightest  sunlight  a  muoulight  |)allor* 
The  attitude  of  patients  with  modemtely  developer  1  catamct  is  that  of  look- 
ing down  and  groping,  for  they  still  have  iwit^ptioo  of  lijiht,  and  by  thus 
shading  the  eyes  and  dilating  the  pupil  try  to  obtain  brighter  retinal  images ; 
and  til  is  position  is  in  marked  contrast  with  I  lie  erect  gait  and  tixed  look  of 
those  who  have  amblyopia  due  to  atrophy  of  the  optic  nerve.  In  incipient 
cataract,  where  it  is  peripheral,  the  patients  seek  a  strong  liglit,  trying  thus 
to  see  through  the  fog  in  fmut  of  them,  while  in  nuclear  opacity  tlie  eye  is 
shaded  and  the  back  turned  to  the  light  to  obtain  vision  thi'ough  the  wider 
jvupil  and  the  comparatively  clear  periphery  of  the  lens.  In  fact,  most  cat- 
aract patients  find  comlort  in  the  comparatively  large  pupil  which  is  obtained 
in  mo<lerate  illumination,  and  welcome  the  greater  amount  of  light  thus 
admitted  to  the  eye.  In  the  stage  of  swelling  of  the  lens  a  strong  light  is 
almost  always  uncomfortable,  owing  probably  to  the  irritability  of  the  iris 
and  ciliary  body  causal  by  tlie  pressure  of  the  sw^ollen  lens.  As  has  already 
been  dwelt  on  under  the  head  of  Diagnosis/'  every  cataract  case  should 
have  good  *  eutral  and  )*Gri|jheniI  light  jierception.  As  time  goes  on  further 
de^nerative  changes  take  place  in  cataractous  lenses;  ripeness  is  succeeded 
by  over-ri[)eness»  capsular  ojuicities  form,  or,  if  they  have  existed,  become 
more  marked  and  nnmerous  The  cortical  layers  again  become  slightly 
more  transparent^  the  h*ns  slirinks  and  often  wabbles  slightly  with  the  sud- 
den motions  of  the  eye,  and  tlic  jiaticnt  sees  rather  more  clearly.  At  tinit  s, 
however^  another  form  of  degeneration  of  the  txsrtical  fibres  takes  place ; 
they  fijrm  a  semi-fluid  or  fluid  whitish  mass  and  allow  the  still  firm  and 
yellow  nucleus  to  fall  to  the  Ixittim  of  the  capsular  sac  and  often  to  come 
into  view  when  the  head  is  tilted  forward.  This  form  of  lenticular  disease 
is  termed  Morgagnian  cataract.  The  fun  her  changes  which  at  times  occur 
in  cataractous  eyes  are  discussed  more  fully  under  the  head  of  ^SSccond 
Sight'*    The  refraction  of  the  eye  seems  to  have  but  Httle  influence  on  the 
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development  of  csataract,  although  myopic  eyes  appear  to  have  more  fre* 
queutly  a  slowly  developing  form  of  nuelear  cataract.  In  the  vast  ma- 
jority of  eases  there  is  hypernietropia,  but  it  is  to  l>€  rememljexed  that  even 
iu  the  educated  classes  tliis  is  tlie  prevailing  state  of  refraction,  and  it  if^ 
therefore  more  likely  that  the  majority  of  cases  will  l>o  found  in  Buch  eyes. 
The  swelling  of  the  lens  is  accom^ianied  hy  a  proportionate  amount  of 
increase  in  the  refraction,  but  there  is  usually  sufficient  acxx)ni|>anying 
cloudiness  to  prevent  the  ]>atient  experiencing  any  advantage  from  it  in  hie 
near  work.  There  is,  of  course,  irregular  swelling  of  the  sectors  which  pro- 
ducer a  monocular  polyopia  and  much  irregular  astigmatism,  but  we  also 
oftt  n  find  that  a  reversal  of  the  normal  astigmatism  hsis  occurred,  aiid  that 
the  horizontal  meridian  has  acquired  tije  higliest  refraction.  Very  often, 
however,  even  when  sight  for  di^tanee  is  markedly  improved  by  a  proper 
cylindrical  coiTection,  the  vision  for  reading  is  not  oorresj>ondiugly  l)enefited 
by  it.  While  it  is  in  the  experience  of  every  surgeon  that  the  general  health 
has  a  decided  influence  on  the  development  of  cataract,  and  we  constantly 
see  patients  with  marked  and  rapidly  increasing  clouding  of  the  lens  coming 
on  immediately  after  an  attack  of  pneumonia  or  low  fever,  and  where  the 
sickness  has  either  originated  the  cataract,  or,  if  previously  ejiistent,  has 
pushed  it  on  to  much  more  rapid  development,  nevertheless  we  have  so  far 
Dot  been  able  to  define  the  exact  [Kithological  states  iu  the  eye  or  general 
system  which  bring  this  about.  Disease  of  the  kkhieifs  is  said  to  predispose 
to  cataract,  and  DeutsL-hmonn  has  introduced  the  term  mtarada  ntphiiHcaf 
and  from  the  examination  of  a  series  of  cases  as  to  the  frequency  of  the 
£K5Currence  of  allnnnin  in  the  urine  of  cataractoua  patients  finds  that  thirty - 
three  per  cent  of  those  so  affccled  are  albuminuric  ;  while  Becker  gives  iu 
a  first  series  two  i>er  cent,  and  in  a  second  eighteen  per  cent.  The  author's 
own  experlenCte  is  that  few  of  tfiose  who  have  presented  themselves  to 
him  for  cataract  oi)eratii)n  have  had  albumin  in  the  urine,  and  in  the 
majority  uf  caaes  where  it  was  present  it  was  evidently  due  to  prostatic 
and  vesical  affect  ions,  casts  of  the  nriniferous  tubules  being  oidy  exception- 
ally found »  On  the  other  hand,  he  has  examined  and  carefully  recorded 
the  appeamuces  of  the  cye-gronnds  of  over  a  hundred  cases  of  Bright *s 
di.seasfi  in  the  wards  of  a  general  hospital,  and  in  many  of  those  who  were 
dropsical  and  pallid,  witli  diflBculty  of  breathing,  m  Iio,  in  a  Wfrrdj  presented 
the  last  stage  of  the  alTection,  he  found  incipient  cataract.  Diabetes  mellitus 
probably  gives  a  higher  jicrcentage  of  cataract  in  the  young  than  any  dis- 
ase  with  which  we  are  acquainted,  but  most  authorities  agree  that  the  form 
of  its  development  has  nothing  characteristic,  although  Foerster,  while  ad- 
mitting that  t:atarat*t  in  diathetics  in  mitldle  life  develops  m  do  other  forms 
of  senile  cataract,  claimed  for  the  young  a  peculiar  milky,  glistening  ap- 
fX'arauce  immediately  under  the  anterior  ciipsule  as  being  characteristic. 
Furtlier  oljservation^  however,  has  shown  that  this  mode  of  development  is 
probably  not  the  rule,  (Horner,  Becker,  Leber.) 

Senile  cataract  invariably  attacks  both  eyes,  but  usually  not  quite  simuU 
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good  m  in  those  of  the  average  mdividual  at  seventy  or  seveuty-five* 
Htggens,  in  gi%^fng  the  results  of  nine  hundred  aufl  twenty-five  cataract 
operations,  rtxx>n3.s  nineteen  cases  in  which  the  patients  were  over  eighiy 
years  of  age-  Of  these,  seventeen  were  successes,  one  a  partial  success,  and 
one  a  faUuri?,  H.  Derby  ^  re|>orts  tliirty-four  cases  In  individuals  Itetween 
eighty  atiJ  ninety,  the  oldest  being  eiglity*nine.  Of  these^  twenty-nine 
were  succesacs,  two  partial  successes,  two  failures,  and  one  was  unrecordett 


HERKDITY* 

Another  not  uncommon  cause  of  cataract  is  herality.  This  tmnsmis- 
sion  from  oni^  generation  to  another  may  develop  during  fcetal  lifu  and  be 
demonstrable  m  the  oftspring  at  birth,  or  the  tendency  to  degenemtion  may 
manifest  itself  in  later  life.  In  any  case  the  tendency  ie  transmitted,  but  it 
does  not  at  all  follow  that  the  same  form  of  cataract  will  develop.  In  this, 
as  in  many  other  transmitt*^  defects,  we  see  occasitmally  the  phenomenon 
of  atavism f  or  breeding  back  to  a  more  remote  ancestor,  especially  to  the 
grand  parents  J  t!ie  intervening  genej'ation  being  apparently  healtiay.  As  is 
well  known,  liei'dhty  is  frequently  shown  in  the  trausnii^ion  of  other  eye- 
diseases,  as  iu  tvpu-al  pigment  degeneration  of  the  retina,  in  hereditary  atro- 
phy of  the  optic  nerves,  and  in  color- blindn^'ss.  Farre,'  editing  Saunders^s 
posthumous  work  on  Congenital  Cataract,  gives  the  history  of  four  families 
in  each  of  which  several  members  had  this  affection.  Mackenzie^  has  seen 
several  members  of  one  family  either  born  with  cataract  or  acquiring  it  at 
a  given  age.  Arlt*  sa^v  a  brother  and  two  sisters  who  became  cataraetous 
when  about  twenty  years  of  age*  This  author  quotes  Beer  and  Lusardi  as 
giving  good  instances  of  heredity,  S»  Dyer*  reconls  an  instance  in  which 
calamct  was  tmnsmittcd  to  all  male  members  of  the  family  for  three  genera- 
tions, while  only  some  of  the  female  members  were  aifectctK  Hirscldierg* 
re^xirts  a  case  of  Kitamct  ot.*curring  in  an  individual  of  thirty  years  i^f  age, 
w^hose  four  chihli-en  became  affected  abjut  the  same  time  of  life,  and  whose 
grandchild  had  zonular  cataract.  Baudou^  gives  the  following  hi^^tory  of  a 
cataraft^>us  individual  who  had  seven  children.  Of  these,  five  were  affected, 
and  of  these  five,  three  marrieiL  No.  ]  had  four  children,  three  of  whom 
had  congenital  caitaract ;  No.  2  had  four  children,  of  whom  three  also  had 
congenital  cataract ;  while  No.  3  had  only  one  ehlhl,  whose  eyt^  were 
heallliy.  Berry  *  records  a  history  of  hereditary  catarm*t  extending  thniugh 
five  generations  and  affecting  fifty >five  members  of  the  family.    J.  Tatham 


>  Buskel  Derbjj  Boston  Med.  and  8urg.  Juum,^  lS95i  rol.  axxxiiL,  No.  13,  p.  319, 

*  FttnpCj  Saunders,  Di8«a«e«  of  ibo  Eye,  Lomlrm,  ISU,  p.  134. 

*  Mackenzie^  Dtspaaea  of  tb«  Eye,  1854,  p.  747. 

*  Ark,  Die  Kmnkheiten  dos  Auges,  1863,  S.  292. 

*  S.      DjcTi  PiMvindwl  Mtxl*  iiml  Surg.  J  aura.,  August  19^  1846* 

*  HimrbberK,  Nftgel,  Juhrvabericht,  1874,  265. 

^  BaudoRT  R^ueii  de  Metn.  de  M6d..  lft8T,  njiniil  p  646. 

*  Bem%  Ophthalmic  Keview,  188B,  v  1  vii  pp.  1-6. 
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Thomisson  ^  oljsi?rved  a  family  where  cataract  was  hereditary  fur  four  gen- 
eiations.  It  usaally  developed  in  early  childhood,  beiog  noted  in  many 
instances  betweeo  thn  e  and  five  year:^  of  age.  Green '  reix>rls  twenty-one 
CEBCB  of  cataract  out  of  seventy  individuals  in  one  family,  Galezowski* 
gives  an  aual\si9  of  four  thousand  seven  hundred  and  seventy -six  cas<^  of 
cataract,  and  concludes  tliat  in  about  four  and  a  half  per  cent,  heredity 
plays  a  part  in  their  development.  Fukala*  also  gives  an  interesting 
serit'S  of  cases:  A  cataractons  gmndinother  had  thirteen  children^  tvf 
whom  nine  were  cataractous  and  five  tmnsmlttcd  the  tendency  to  their 
children  (three  females  and  two  mak^).  One  danghter  had  five  children, 
three  of  whom  had  cataract;  a  second  daughter  had  two  isitaractous  sona 
out  of  a  family  of  ten  children  ;  the  thirtl  daughter,  out  of  a  family  of  four, 
had  three  Ciitaractous  children.  The  twi*  sons  had  each  four  children^ 
and  out  of  these  eacfi  had  one  female  child  affec-ted  wilh  cataract  In  this 
family  the  catai-acts  deveIo|>ed  during  adolescence.  Wray  *  reports  six  cases 
of  disseminate  dot  calaract  in  the  children  of  one  family,  in  which  examina- 
tion showed  a  similar  condition  of  the  mother. 

Fromaget  ^  relates  the  occurrence  of  hei-editarj^  cataract  in  six  generations 
of  one  family,  three  of  the  cases  which  he  himself  examined  proving  to  be 
zonular  catnract.  Betrker^  ojierated  for  catarat-t  on  a  woman  whose  mother 
and  grand  mot  lier  had  previously  been  o[ierated  on  successfully  by  other 
pi^itioners.  A  curious  ease  of  hereditary  tendency  is  reported  by  Dixon^ 
where  cataract  developed  simultaneously  in  twin  brothers  at  the  age  of  fifty- 
four,  in  whom  there  was  an  extniordinary  resemblance  of  size,  sha|)e, 
features,  distribution  of  hair,  as  also  of  the  contours  and  extent  of  the  bald 
spots  on  the  cranium.  The  cataract  in  each  instance  was  much  more  acU 
vanecd  in  the  left  eye  than  in  the  right,  and  ripened  and  was  suoc^fully 
extracteil  at  the  same  time. 

TRAUMATIC  CATAHAGT    FftOlf   CO?fCUS3rON  WITHOUT   RIJFTURE  OF  THE 

CAPSULE.  ( 

Quite  a  large  number  of  cases  of  catai-act  are  on  record  where,  after 
blows  on  fhe  eye  or  in  its  vicinity,  the  lens  becomes  opaque  without  any 
visible  rnpture  of  the  caj>sule,  but  so  long  as  no  such  case  has  come  to 
autopsy,  and  we  are  familiar  with  ruptures  of  the  posterior  cajisule,  they 
are  always  open  to  the  snsptci^ui  that  there  has  been  a  ru[iture  at  some  point 
nt»t  am»ssiblc  to  examination.  Berbn*  (as  previously  mentiunc*.!)  found 
that  by  striking  the  coroeie  of  rabbits*  eyes  with  an  clastic  ro*l  he  not  only 

*  J.  Tathiim  Thoinpaon,  Tnins.  Ophlh.  Sfic.      K.,  1800,  TgL  it.  pp.  Ul-145. 
'  Green,  J.,  Trnna.  Amer  OphtU.       ,  ISOL 

*  Gnl4*^owski,  Recmeil  d'OphtiilnioU»i;ie,  1883,  17. 

*  Fuk»lii,  Na-^reU  Jiilimb(?ricliE,  imi 

*  \Vm>%  TranB.  Uphth.  S<ic.  U.  K.,  1892,  voL  til  p.  100. 

■  Fronmget^  GazeU**  heM  flea  Si.'ifnct*s  M<kl.  tie  Bordowux,  189^1,  No,  ST. 
'  t?tTkur,  Gniefe  and  SnemTseh,  HiinJbur  h,  Bd  v»  2li2. 

■  Berlin,  KUnifcliii  ilonutsblotttr  fiir  Augpnheilkmjde,  1878 ^  S.  42-7S. 
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produced  abrasion  of  tlie  corneal  epitlielium  with  opacity  of  that  niembi-aDe, 
but  also  a  clouiling  of  the  anterior  cortical  of  the  lens,  comraeuciDg  opiKisite 
the  point  of  injury  of  the  cunicu  and  often  spreading  to  a  consideral>le  ex- 
teot  Detitachraann '  has  rejiorted  two  cases  of  partial  transient  oi>acity  of 
the  lens  in  wouiuls  of  the  SL-Icrotieat  the  periphery  of  the  anterior  ebaniber. 
After  excision  of  the  prolapsed  iris  a  ditfuse  o{>acity  of  the  lens  was  visible 
immediately  beneath  the  capsule,  with  some  whitish  streaks  and  points,  the 
line  separating  the  opa^nty  from  the  clear  portion  of  the  lens  being  sharp- 
cut.  Under  rmi  and  a  pressure  Imndage  the  ojiaeity  entirely  disappared 
in  thirty-six  hours,  Bteker^has  given  a  well-ol>served  ease  of  cataract 
Jrimi  concussion  without  ruptui^  of  the  capsule.  The  eye  receive<l  a  blow 
Irum  a  falling  icicle,  wliicb  did  not  rupture  the  external  coat  but  canseil  a 
rent  in  the  ehorioid  which  was  distinctly  visible  tlirongh  the  then  clear  lens. 
Three  weeks  later  there  was  an  oi>aeity  of  the  lens  about  the  size  of  a  mod- 
erately dilated  pupil.  The  same  author  also  describes  a  transient  opacity 
of  the  lens  after  an  iridectomy  for  glaucoma,  whei^  the  lens  subsequently 
cleared  entirely  and  where  no  I'ent  in  tlie  eatvsute  was  denionsti-able.  He 
attributes  the  i)|>aeity  to  pressure  on  the  anterior  surface  of  Uie  lens  at  the 
t-me  of  the  evacuation  of  the  aqueous, 

TRAUMATIC  CATARACT  CAUSED  BY  RUPTURE  OP  THE  CAPSUI.E, 

On  the  other  hand,  the  eases  of  transverse  fmcturc  of  the  anterior  cap- 
sule caused  by  hangings  repoiietl  by  Dver^  in  18(56,  show  how  cautious  we 
ought  to  })e  in  drawing  conelusious  that  injuries  at  a  distance  from  the  eye 
may  not  after  all  cause  cataract  by  capsular  rupture.  In  Dyer's  case  the 
drop  was  three  feet  and  the  examination  thirty- five  minutes  after  dt^ath. 
In  both  eye's  the  rent  in  t!ie  capsule  ran  parallel  with  and  about  a  line  below 
the  horizontal  meridian  of  the  lens.  In  the  right  eye  it  hx)ked  like  a  crack 
ia  clear  iee,  while  the  whole  lens  was  iridescent  and  a  fissure  in  it  ran  \mvk 
to  the  ceutre,  wlience  it  was  continued  by  several  little  lines  prt^jec^ting  back- 
ward. In  the  left  eye,  the  crack  be  thought  was  confined  to  the  capsule, 
but  had  a  fl^athery  look  from  line'5  ruiminj^  oif  from  it  upward  and  down- 
ward. In  three  dogs  whicii  he  hung  the  lens  Wiis  fraetUHKl  in  two  only. 
Green*  has  since  shown  that  it  is  not  a  necessary  lesion  from  banging ;  in 
the  executed  criminal  examined  by  him  it  was  not  present.  Roliert*  gives 
an  instance  wliere  the  spine  of  a  chp^stuut  burr  penetrated  the  cornea  and 
lens-c;ipsule-  The  spine  was  removed  through  the  corneal  wound.  The 
crystalline  presented  a  milky  apj>ea ranee  which  subsequently  cleared  up< 
Cuts  and  ruptures  of  the  capsule  usually  cause  cataract  by  admission  of 


*  DentschrnHnn,  XJntemichung  zur  FuthftgcneBe  des  KataracU. 

*  Becker,  GfB<!fe  m\d  Stipmiscb,  Hiinfllmcli,  Bd  v.  S.  S75. 

»  Ezni  DvGf,  Tmn^tictiunB  of  the  Arncr.  Ophthal  Soc^  1866^  p.  13, 

*  Green,  ibid<      1875^  p.  364, 

*  Robert,  Annules  d  Ueuli^tique,  18^0,  p.  127, 
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aqueous  to  the  kiis-substatioG,  and  Id  most  instances  as  the  lens-subsfcinoe 
swells  it  enlarges  the  reiiti  admits  more  aqueous,  and  eauses  eventual  total 
ojiacitj  of  the  lens.  This,  howevefj  is  uot  always  the  ca^se,  for  minute  and 
sharp-cut  wounds  in  the  capsule  may  heal  and  the  catamtt  clear  up  or 
remain  partial.  Thus,  Fischer  reports  a  rase  where  he  did  a  discission  on 
both  eyes  of  a  child,  and  that  the  ca[»sules  were  really  opened  was  proved 
hy  the  escape  of  a  milky  fluid  into  the  aqueous.  A  few  days  later,  the 
child  dying  from  some  intercurrent  disease^  Bochdalek  after  lareful  exami- 
nation was  unable  to  find  any  rupture  or  cut  in  the  eajisules,  CXtrasfonally 
the  scai-s  from  incision  in  the  capsule  are  demonstrable,  the  lens  remain- 
ing clear,  Mackenzie '  observed  a  scratch  on  tlie  anterior  capsule  wliere 
a  permanent  white  mark  remained  without  resultant  opacity  of  the  lens, 
BrGsg<>n  reports  two  causes  where  the  rent  in  the  capsule  l^ccame  covered 
with  yellowish  exudation,  which  finally  cleared  up,  as  did  also  the  slight 
nuderlying  cortical  opacity,  but  moi-e  frequently  where  healing  takes  place 
it  is  after  the  extrusion  of  a  small  mass  of  lens- matter  tli rough  the  minute 
wound.  Jjandesberg  describes  a  rupture  of  the  anterior  capsule  from  a 
blow  with  the  flat  haudj  which  extended  for  a  dis?t[inee  of  six  millimetres- 
A  good  deal  of  clouding  of  the  anterior  cortical  followed,  but  the  capsular 
rent  hcakd,  and  the  pupillary  spat^e  clcaral  up  with  full  acuity  of  vision, 
Liebrecht  also  reports  an  extensive  rent  in  the  anterior  capsule  fn>m  a  non- 
penetrating blow  with  a  piece  of  iron.  There  was  considcmblc  gaping  of 
the  middle  of  the  wound,  and  the  cajisule  was  thrown  into  folds  running 
at  right  angles  to  the  rent*  The  csipsular  w*iund  soon  prescati'd  a  delit^te 
streaked  cloudiness,  the  edges  becoming  thicker  and  whiter,  and  gradually 
closed.  Four  weeks  after  the  lujiiry  there  was  a  faint  streak  two  milli- 
metres wide  in  the  pCK'^itirm  of  the  rupture,  and  some  months  later  V,  = 
5/14  and  Sn*  III  could  with  difficulty  i>e  read.  lu  some  instancies  where  a 
foreign  Ix^dy  i>enetmtes  the  lens  and  i*emains  caught  in  the  wound  it  may 
fit  BO  lightly  as  for  a  time  to  excltide  the  aqueous  and  prevent  any  cou- 
sidenible  ojMicity  of  the  lens,  w^hich  may,  however,  follow  hiter  as  the  little 
cleft  enlarges.  This  is  well  exemplifieil  in  a  case  of  Forlarini/  where  a 
stM  splinter  filled  the  gap  so  completely  lhat  for  a  month  the  lens  re- 
mained clear,  and  then,  owing  to  admis^sion  of  aqueous  at  the  edges,  gradu- 
ally clondefL  In  Sfjme  rare  <^5es  it  would  appear  as  if  the  lens-c^ipf^ule 
presontixl  a  rare  degree  of  elastiinty  and  floscd  entirely  on  tlie  track  of 
tlie  ftmngn  l>ody.  Thus,  Purtsclicr*  retrords  a  case  of  penetrating  wound 
of  tlie  lens  by  an  iron  splinter,  where  sixteen  years  later  the  track  of 
the  foreign  body  w^as  visiljle  and  clouded,  but  the  lens  was  otherwise  clean 
Doyne*  gives  a  still  moi-e  remarkable  case  where  a  sreel  sftlintor  wliieli  jier- 
fomted  the  eye  had  lodgetl  in  tlie  retina.    Scars  were  demonstrable  in  the 

»  Ma^  kenxie,  Dis^iow  of  the  Eye,  4th  edition,  1854,  p.  397. 

*  Ftirlflrini,  Nagel,  Jiihrciil>erichl,  1872,  p.  408. 

*  Purtscher,  Centmlblutt  fur  pmkt  Aiic^cmbdlkunde,  1881,  H.  16U 
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cornea^  in  the  antertorand  posterior  surfaces  of  the  lenSj  as  well  aa  the  track 
ill  the  vitiTOUs,  tin*  little  particle  of  steel  partly  enveloiK^l  iii  a  bloiKl-clat 
lying  just  below  the  di^k.  The  vision  was  6/60.  One  month  later  the 
kna  was  strll  clear  and  the  foi*eign  body  still  visible  in  the  retina*  Des- 
marres,  Jn,  also  relates  a  t^se  where  the  leng  clouded  temporarily  fmm  a 
foreign  bjdy  entering  and  lodging  in  it,  the  opacity  subsequently  clearing 
up  and  leaving  only  a  small  black  spot  surrounded  by  a  very  limited  opatpie 
aiiea.  Jackson  and  Schneideniann  ix^port  a  case  where  the  perforating  for- 
i-ign  body  left  a  track  in  the  corneaj  iris,  and  Jens  and  where  it  could  be 
Eeen  lodged  io  the  retina,  the  vision  still  remaining  5/7.  As  an  instance 
of  the  occii:3ional  slow  elonding  of  the  lens  after  a  large  incision  into  it 
may  be  quoted  the  case  related  by  the  same  authors,  where  a  free  disi^ission 
in  the  lower  part  of  a  congenital ly  dislocated  lens  caused  local  opacity  with 
subsetpient  clouding  and  absorption,  leaving  a  notch  in  the  lens,  while  the 
upper  part  remained  clear.  It  re(|nired  a  subsequent  operation  to  Cfuise  tlie 
absorption  of  the  upper  part  of  the  lens.  Milliken,  Ayers,  Aschmann, 
Eugene  Smith,  and  Lippincott  have  all  rcjx>rtcd  soracvvhat  similar  cases  of 
jiartial  elonding  after  injury.  The  longest  period  for  which  1  have  ever 
known  the  lens  to  remain  clear  with  a  foreign  body  embedded  in  it  is 
twenty-eight  years.  In  1895  I  saw,  in  consul tanon  with  Dn  C*  Harlan^ 
a  man  one  of  whose  eyes  bad  been  dtjfstroyed  by  a  bhint  twenty -eight  years 
previously.  The  other  eye  had  Ijccn  injured  at  the  same  time,  and  at  tlie 
time  of  examination  presented  a  whitish  track  in  the  centre  of  the  lens 
with  a  lew  gi'anular  opacitie.'?  in  the  anterior  cortical  and  a  semilimar 
patch  of  opac  ity  in  the  posterior  ourtical  up  and  out  The  track  pene- 
trated the  lens  for  about  half  its  thickness,  and  at  the  l>ottom  of  it  lay 
what  apfM'ared  to  l>e  a  glittering  imrticle  of  mi(.ii.  The  vision  was  20/CC, 
and  for  all  these  yeai-s  be  had  been  ai>le  to  |XTfctrm  coarse  labor,  but  two 
years  later  (1897)  his  sight  was  beeonnng  dimmer.  Small  foi-eign  bodies, 
such  as  minute  splinters  of  sfeel  from  hammers,  not  infrequently  perforate 
the  lens  and  Imlge  in  it.  They  usually,  however,  cause  total  opacity,  and  it 
is  very  diificnlt  to  demonsti-ate  their  presence  unless  tiiey  lie  very  super- 
ficially. After  long  sojourn  they  may  more  or  less  completely  undergo  oxi- 
dation, and  tlie  minute  particles  of  rust  are  carried  by  the  o^^motic  current 
to  various  jjarts  of  the  lens.  Some  authors  then  speak  of  sideroma  of  the 
Icua.  Iwanoff  long  ago  ^^lleti  attention  to  the  fact  that  in  wounds  of  the 
lens  fragments  of  copper  driven  into  it  seemed  more  irrititing  than  similar 
pieces  of  iron.  This  is  probably  due  to  the  chemical  action  of  the  copjier 
salts  formed  by  the  action  of  the  intra-oeular  fluids  on  this  metal,  and  is 
made  mom  probable  by  the  fnct  that,  as  Leljer  lias  shown,  any  metals  in 
fine  aseptic  powder  introduced  into  the  vitreous  cause  deleterious  changes  in 
the  eye,  the  eminently  insoluble  ones,  like  gold  and  silver,  acting  more  slowly 
by  reason  of  their  slow  solution.    Doyne/  however^  reports  a  case  where  a 


*  Doym^  TrttiiB.  Opiilh.  Soc.  U.  K.,  1894,  vol.  ^iv,  p.  219. 
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fmgment  of  gun  cap  lodged  in  the  inoer  posterior  jiart  of  the  lens  and 
wVicre  the  lens  rcraaiaed  so  transpareut  for  twentj'-eiglit  jears  that  the 
patient^  a  soldier,  could  aim  and  shoot  with  this  eye.    At  tliis  date  the  lens 
became  so  clondy  that  he  could  no  longer  use  the  eje  in  tliis  way,  hut  sti.l 
at  the  time  of  examination  the  fragment  of  cap  oould  be  dist'erned,  thirty 
years  having  elapsed  since  the  time  of  the  accident.    Probably  the  most 
remarkable  ease  of  the  sojourn  of  a  comparatively  large  body  in  the  lens 
is  that  recorded  by  Pamaj'd,'  whei^a  bird -shot  lodgetl  in  the  iKJSterior  layers 
of  the  lens.    The  inflammatory  symptoms  partially  subsidetl,  but  one  month 
after  the  injury  the  recurrence  of  severe  pain  and  insomnia  caused  an 
ojieration  of  extraction  to  be  |>erformcd,  the  bird  shot  coming  away  with 
the  lens.    The  result  was  a  black  pupil  but  no  useful  vision, 

RUPTURE  OF  THE  POSTERIOR  CAPSULE* 

Cataracts  produced  by  the  rupture  of  the  posterior  capsule  are  not 
usually  demonstrable  except  when  accident  gives  us  an  opportunity  to  ana- 
tomically examine  the  eye,  but  White  Cooper'  saw*  a  man  who  had  received 
a  severe  blow  from  a  stick  over  the  nose  and  angle  of  the  eye,  and  who 
complainetl  two  days  laler  of  monocular  double  vision  and  of  cloudy  vkion, 

in  wliom  slight  ha/.G  of  the 
lens  and  a  shai^p-ciit  cloudy 
line  on  the  posterior  capsule 
were  demonstrable.  Treacher 
Collins^  pictures  a  case  where 
rupture  of  the  jKustcrior  cap- 
—        \  lirtkii/^^SK/  \     ^  demonstrated  hy 

^^5Br  \\    ^^'t^*P^y»  figui'e  whith 

"  JB. V  ¥    he  gives  is  here  reproducecL 

The  eye  received  a  blow  franx 
a  stone  and  was  cnucleattHl  a 
week  later*     Owing  to  the 
weak  solvent  action  of  the 
vitreous  the  anterior  (lortion  of  the  lens  was  still  clean    Wounds  of 
the  lens  are  always  serious,  and  in  most  instances,  even  wiiere  the  track  of 
the  womid  is  directly  thrr  ugh  tlie  pupillary  space,  and  where  the  cornea 
and  lens  are  the  only  parts  of  the  eye  injured,  lead  to  total  opacity  of  the 
lens.    At  times  a  very  minute  puncture  will  snftice  to  cause  complete  cata- 
ract.   I  recently  saw  a  case  w  here  a  negro  child  about  ten  years  of  age  had 
accidentally  gtabl>ed  itself  in  the  eve  with  a  fine  sewing  needle.    There  was 
a  very  minute  dot  of  opacity  almost  in  the  centre  of  the  pupil,  but  a  floc- 
culus of  lens-matter  soon  protruded,  to  be  followed  by  others  until  tlie 
entire  lens  became  opaque  and  was  in  the  oonrse  of  a  few  months  entirely 

"  Pamfti^,  Aiinftks  d'OciiIbtique,  1860,  t  xliii.  p.  25-25. 
»  Whiie  Citoper,  Wf>urid»  nnd  Injuries  of  the  Eye,  p.  ITC. 
•  m  Twchi^r  Collin*,  Tiam,  Ophth.  Soe.  U.  K.,  toI.  si  p.  126. 


Tniiiiiuitlc  nipture  of  the  posterior  capule. 
(E.  Treacher  Colli  lit,  ^ 
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absorbed.  The  pupil  wos  kept  dilated  by  atropia,  and  there  was  scarcely 
any  irritation  of  the  eye  Jilt  ing  tlie  progress  of  the  case,  and  after  the  ab- 
st^irplion  of  the  lens  there  was  excellent  vision  with  a  cataract  glass*  In 
j-ent'tratiog  woimds  where  the  iris  is  perforated  by  the  instrument  the  exu- 
dation of  lymph  and  the  tbrmation  of  a  syne<^hia  tend  to  close  ttie  capsnlar 
wound  and  prevent  the  formation  of  total  cataract.  In  cases  where  the 
wound  is  larger  this  protertive  ioflnence  of  the  iris  and  cfl'iiscd  lymph  is  a 
gr^t  disadvantage^  ex<'luding  the  aqueons  from  the  totally  opaqtte  lens  ami 
causing  a  [lerraanent  cataract.  Moreover,  the  involvement  of  the  iris  fmm 
the  inflammation  which  ensues,  and  its  tendency  to  spread  Imckwaixl  to  the 
ciliary  body  and  ehorioid,  is  always  a  scricms  cf^mplirationjand  the  mere  &et 
of  the  congestion  of  the  vessels  around  the  jx*riphery  of  the  tHjrnca  so  inter- 
feres with  exosmosis  that  the  solution  of  lens-matter  hy  the  aquet>us  is 
always  slow  during  its  continuance,  I>eep  wounds  of  the  ciliary  region, 
involving  the  lens,  ai-e  among  the  most  dangerous  and  treacheruits  ^vounds 
of  the  eye,  fn^inently  giving  rise  to  inflammation  so  severe  that  the  eye- 
hall  gradnally  shrinks,  and  only  tx)  often  to  sympatlictic  disease  of  the 
fellow-eye.  Where  such  wounds  are  made  witli  unclean  foreign  iRidies, 
missiles,  or  instruments  they  often  lead  to  suppuration  of  the  eyebalL  It 
is  astonishing,  when  we  consider  how  much  care  it  requires  to  keep  our 
surgical  instruments  sterile,  how  frefjiiently  small  chips  of  iron  and  steel 
driven  into  the  eye  seem  to  carrj^  little  or  no  infecting  material  with  them, 

CAPSULAR  CA  TAR  ACTS, 

By  this  terra  we  designate  any  opacity  of  the  capsnle  or  any  maas  formed 
on  its  inner  side  by  the  proliferation  of  its  epithelial  cells.  Ttie  white  si>ot3 
occurring  in  over-ripe  oitaraets  have  already  lieen  descril^ed,  and  Ix^siiles  these 
we  encounter  more  extensive  changes,  due  usually  primarily  to  some  inflam- 
mation of  the  uveal  tract,  and  very  frequently  to  exudation  gluing  exten- 
sive surfaces  of  the  iris  to  the  anterior  capsule.  Under  such  adhesions  the 
capsular  cells  proliferate  and  form  a  mass  projecting  into  and  displaeinjj;  the 
lens-fibres,  and  by  this  action,  as  well  as  by  interference  with  the  format iv>n 
of  new  fibres  from  the  perverted  activity  of  the  epithelium^  we  have  an 
ojmt^ity  formed  primarily  under  the  affected  pari,  but  which  often  eventually 
causes  the  whole  mass  to  become  opaque.  The  cataracts  which  form  after 
an  irido-chorioiditis,  detachment  of  tlie  retina,  etc,  are  usually  of  this 
Dat4ire,  and  in  them  we  find  growth  and  subsequent  degenemtion  of  the 
i^lls  of  the  anterior  oipsule,  and  often  also  a  newly-formed  epithelium 
lining  the  posterior  capsule.  One  variety  of  capsular  catai^et— vk.,  the 
acquired  anterior  polar — lias  always  attracted  much  attention  on  account  of 
its  singular  form  and  position  and  the  fact  tlmt  the  leos-substance  often 
t^maina  dear  in  other  parts. 
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ACQFIBED  CENTEAL  AKTRRIOH  POLAR  CATAKAOT, 

Congenital  anterior  |>o]ar  cataract  hm  already  been  described*  The 
acquired  form  has  been  proved  by  the  accurate  clinical  observations  of  A rlt 
to  be  caused  by  perforating  ulcers  of  tlie  coroeaj  where  the  lens,  uncoveretl 
by  the  iris,  comm  in  c^mtact  with  a  corneal  nicer ^  and  the  anterior  capsule 
l^umcs  covered  with  exnded  lymph.  The  UDderlying  epithelium  prolif- 
erates, and  farms  a  cone  projecting  into  the  lens  substance,  and  tliis  is  at 
timcB  surmonntod  by  a  thread  or  by  an  outwartlly- pointing  cone  of  lymph, 
rnnning  to  the  seat  of  the  previous  conical  ulcer.  This  thread  or  cone 
may  pcrf^ist  after  the  closing  of  the  wound  has  restored  the  intra-ocular 
pressure  and  allowed  the  aqueous  to  push  the  lens  back  into  its  place. 
Usual h%  however,  this  filament  is  rnptiti'ed,  and  we  iind  a  pynimid  with 
its  apex  outward,  or  at  times  a  flattened  and  irregular  mass  of  opacity. 
According  to  Arltj  where  the  whitish,  prnjecting  mass  is  over  two  mtlltme- 
tres  in  tfiickness  it  m  usually  pyramidal  in  form,  A  portion  of  the  pupil- 
lary margin  of  the  iris  is  often  adiierent  to  the  cornea,  but  very  rarely  is 
there  any  iris  pigment  in  the  projecting  mass  of  cells  on  the  anterior  sur- 
face of  the  cap^jule.  The  mpsular  opacity  is  stationary,  and  folds  of  the 
capsule  are  often  seen  projecting  as  radii  from  it.  The  leng-snhsfaut^ 
beneath  the  capsular  cataract  is  also  cataractous,  while  the  rest  of  the  leus  is 
usually  transparent,  although  occmioually  there  is  complete  opacity  accom- 
panying it.  Anterior  centml  cajjsular  cataract  is  usually  a  sequence  of  tlie 
ophtlialmia  of  tlie  new-born.  It  seldom  develops  in  child hotx],  never  in 
later  life.  Knies'  had  an  opportunity  of  observing  such  a  cataract  in  its 
early  stage  while  the  newly-formed  ti.ssue  was  still  transparent,  Schweig- 
ger  *  has  proved  that  the  corneal  nicer  need  not  be  accurately  central  in 
order  to  produce  anterior  polar  cataract,  and  infei-s  that  the  pupillary  caj> 
sale  undergoes  usure  and  thinning  from  the  pus  in  contact  with  it,  while 
the  remaining  capule  is  protectt<l  by  tlic  iris*  Hulke^  has  sliown  that  in  the 
shallow  anterior  chamber  existing  in  the  new-bom  an  exudation  of  lymph 
may  pmdnoe  pyramidal  cataract  without  any  i>erforatlng  corneal  ulcer* 

THE   CAPSULAR   CATARACT   WHICH    FOr.LOWS   THE   HEMOVAL   OF  THE 
LENS*     (secondary  CATARACT,) 

In  all  cases  of  extraction  in  M'hit  h  the  capsule  is  not  removed  from 
the  eye  with  the  lens,  in  all  operations  by  discission,  and  in  many  cases  of 
reelination  where  the  operator  does  not  succeed  in  dislocating  the  capsule 
of  the  lens  into  the  vitreous  humor,  there  n^mains  behind,  in  the  position 
formerly  occupied  by  the  lens,  etiough  capsular  remnants  to  constitute  a 
membrane,  which,  however  transpamnt  at  the  time  of  the  operation,  is 
likely  subsequently,  by  thickening  and  folding,  to  become  a  hindcrance  to 

»  Knies,  Klitiiache  M mi ntsbl alter  fur  Aiij;enlieilkundc,  1880,  S.  181. 
*  Pchweisrg<?r,  Archiir  fiir  Ophthulmolugie,  ixTi.,  1,  9.  ISI. 
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visJiiD-  In  cases  of  normal  cxtractiaii,  the  torn  anterior  capsule  folds  and 
retracts  in  such  a  way  that  it  leaves  the  juipillary  ^pace  free  and  becomes 
jidherent  to  iKe  posterior  capsule  farther  toward;;!  the  periphery,  the  auterior 
aod  posterior  capsules  thus  encIoBing  a  e^jaee  in  which  lie  remnants  of  lens- 
niatler  and  epithelium  of  tlie  anterior  capsule.  This  extends  in  a  more  or 
regular  ring  behind  the  insertion  of  the  irisp  Tlie  elosing  in  of  tliis 
speee  and  the  adherence  of  the  anterior  to  the  posterior  capsule  exclude 
the  aqueous  humor  and  prevent  its  action  on  the  remnants  of  the  cataraet- 
ous  lens  and  of  the  epithelium  which  arc  left  Iwhiud  in  tliis  position;  and 
the  epithelium  goes  on  to  form  large  nucleated  cells  andj  at  times,  new  but 
imperfeet  lenS'fibit?s,  which  permeate  and  enclose  the  remnants  of  fjataract- 
otis  lens-matter  remaining  in  the  little  sac,  and  by  this  growth  form  a  mass 
which  is  more  or  less  transjmi-ent  and  is  larger,  usually,  in  the  eyes  of 
yotmg  ]ndt%nduals,  where  a  greater  amount  of  unused  germ  force  lies  dor- 
mant in  the  epithelial  cells.  In  the  young  these  masses  of  proliferating 
epithelium  enclosed  l^et\veen  ibe  two  leaflet^i  of  tlie  capsule  may  attain  con- 
siderable size,  and  they  often  exhibit  curiuus  forms*  This  is  well  shown 
by  tlie  case  of  Snell,^  w^here  the  lens  was  removed  by  a  vectis  and  the 
opemtion  gave  go<xl  visual  acuity.  Six  years  later  the  patient  noticed  a 
jiear-shaj)ed  body  iu  front  of  the  pupil  which  gradually  increased  in  size 
on  til  it  equalled  half  the  diameter  of  the  cornt^*  It  was  i-emavedj  and 
examimitioii  by  Treacher  Collins  showed  it  to  be  lens-capsule  covering 
degenerate  lens  matertab  After  its  removal  the  patient  had  V.  ^  G/6,  So 
long  as  the  new^  formations  stop  at  this  point,  being  hidden  behind  ttie  iris, 
they  exercise  no  untnwaixl  influence  on  vision,  but  very  commonly  witliin 
a  few  months  after  the  ojieration  we  rowignize  some  thickening  of  the  pos* 
terinr  capsule  in  tlie  pupillary  space  as  well  as  of  auy  bands  of  torn  anterior 
capsule  which  cross  it,  and  a  corresponding  blurring  of  the  retinal  image  is 
produced,  Indeetl,  even  immediately  after  an  operation,  as  soon  as  the  eye 
has  become  quiet  enough  to  allow  the  patient  to  use  it,  the  ophthaTnuisc^ojje 
will  usually  show  that  the  pupillary  space  is  not  everywhere  ecjually  clear, 
but  that  only  portions  of  it  arc  perft?tlly  tiHTmparent,  and  the  patient  soon 
finds  that  he  cannot  see  equally  well  ihrough  every  jjortion  of  it,  but  that 
in  some  positions  of  the  eye  and  head  he  sees  much  Ijettcr  than  in  others. 
In  fact,  he  has  (so  to  speak)  to  choose  the  hole  through  which  he  desires  to 
see,  and  to  adjust  either  his  eye  or  the  object  looked  at  so  that  it  shall 
come  into  the  line  of  vision.  Such  capsular  pupils,  if  so  they  may  be 
termed,  may  at  times  contract  and  thicken  decidedly  from  low^-grade  in- 
flammatory pnjcesses  soon  after  the  operation,  or  they  may  remain  trans- 
parent for  years,  but  more  commonly  at  varying  periods  will  commence 
to  thicken  and  close,  so  that  oft^n  in  from  six  months  to  two  years  after  an 
o[)eration  the  patients  will  tind  that  their  vision  has  again  so  far  failed  that 
they  onoe  more  apply  to  the  sui^eon  for  relief.    In  those  cases  where  in- 
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flammation  sets  id  after  cataract  operations,  whether  it  be  of  low  or  Ligli 
gi-ade,  we  often  have  at  once  sufiBcient  thickening  uf  the  capsule  to  render 
the  results  of  the  operation  nngatorj  and  to  make  a  caj>suIotomy  necessary. 
Late* forming  capsular  opaciticB  often  develop  without  any  asaiguable  canae^ 
while  at  other  times  they  seem  to  be  brought  on  by  some  amdental  slight 
inflammation,  such     a  slight  catarrhal  eonjunctivltis^  or  by  the  congestion 
of  the  anterior  pairt  of  the  eye,  which  uormally  occurs  after  prolonged  use 
of  it  for  near  wwk.    Where  these  cajmilar  opacities  are  slight  and  are  not 
complicated  by  any  morbid  process  in  the  vitrct>iis,  ciliary  processes,  or  iris, 
they  are  readily  torn  or  cut  by  the  knife  or  needle,  a  loop  of  vitreous 
comes  forwaid  into  the  rip  in  the  eajisulc,  and  the  vision  often  renrains 
clear  for  the  remainder  of  the  lifciime  of  the  individual*    When,  however, 
these  procesises  of  cajisulitis  are  complicated  by  adherent  synechia?,  by  any 
inflammation  of  the  iris,  chorioid,  or  ciliary  bxly,  or  l)y  vitreous  disease, 
we  have  a  state  of  affairs  much  more  difficult  to  remedy,  and  which  often 
baffles  entirely  the  rcsouiws  of  the  surgeon.    Of  the  h>cal  causes  which 
produce  such  secondaiy  cataract  some  of  the  most  frequent  are  the  healing 
of  a  piet^  of  capsule  or  a  pai"t  of  the  iris  in  the  exti-aetion  wonnd.  A 
study  of  tlie  various  forms  of  secondary  caiaract  is  interesting  to  eveiT 
surgeon,  and  notliing  can  more  thoroughly  convince  him  that  any  uf  our 
present  methods  of  cutting  or  tearing  the  lens- capsule  are  imperffx^t  than 
tlie  utter  want  of  uniformity  of  his  results  as  regards  the  si/.e  and  position 
of  the  aperture  iti  the  capsule  which  results  from  his  best  efforts  to  secure 
a  central  hole.    The  following  figures,  taken  fmm  cases  whirh  were  prac- 
tiral  successes,  will  give  some  idea  of  the  various  forms  of  secondary 
cataract  complicated  with  slight  adhesions  of  the  capsule  to  tlie  iris.  Fig, 
89  was  taken  about  a  year  after  the  oi>eration.    The  paiieiit  was  a  negro, 
which  perhaps  accounts  for  the  dense  pigmentation  of  the  capsule.  With 
H-  1/3^  ci:»mbined  with  +  1/42  Cy,  axis  105*^,  V.  = 
20/XL,  there  being  a  free  clear  space  at  the  inner 
nasal  part  of  the  pupil,  and  tlio  vision  being  grxid  and 
eye  quiet,  in  spite  of  a  probable  incarceration  of  the 
capsule  in  the  wonnd.    In  Fig.  90  the  more  useful 
inner  and  lower  pail  of  the  pupil  has  a  spider- web 
ojjacity,  while  an  oblique  ovoid  rent  remains  clear. 
Fig.  91  shows  an  incarceration  of  the  iris  on  one  side 
of  the  wound  with  several  masses  of  densely  opaqne 
spots  in  the  capsule  in  the  immediate  neigh lK*rho<xl 
of  slight  pigment  synccliiffi.    Fig.  92  shows  a  dense 
branching  opacity  covering  most  of  the  pupillary 
spacH?  and  starting  from  a  slight  adhesion  Ix^tween  tlie  iris  and  the  capsule, 
Fig.  93  shows  an  ovoid  pupil  with  scc^judary  cataract  t>ctnipying  the  lower 
inner  and  outer  parts ;  the  eye  had  Ijecn  myopic,  with  patches  of  chorioidi- 
tis, and  the  drawing       taken  thrive  weeks  after  extraction  of  the  cataract. 
With  +  1/15  Cy.   ]  — 1/15  Cy.  axis  90°,  V.  ^  20/CC.    Fig.  94  si  rows 
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a  clear  pttpil  so  displaced  upward  by  the  cicatrizing  processes  as  matermlly 
to  diniiQish  its  useful  to  the  patient  WitJi  head  and  eye  in  fSivorable 
position  +  1/4  o  +  1/0  Cy,  axis  150^  V-  =  20/C.  Fig,  95  ghows  a  case  af 
complicate  cataract  where  there  13  a  curious  detachment  atid  upwanl  dis- 
plaoeiiient  of  large  portions  of  the  uveal  (xmt  of  the  iris,  which  adheres  to 
the  capsule.    With  +  1/3  O  +  1/24  Cy.  axis  180^  V.  =  20/XXX. 

The  foregi>ing  illustrations  have  all  been  taken  from  caH(?s  where  a 
broad  iridectomy  had  been  made  at  the  time  of  extraction  Ijecause  the  large 


Fio-  92. 


Seeondnry  cattur^rt  aHer  eitntctlon  SttcondAfT  ctitAfB^t  after  eitractloo 

with  iridectotajr.  with  iTiilectomy. 

coloboma  thus  obtaincnl  gives  a  more  extensive  and  peripheral  view^  of  the 
secondary  cataract  than  can  l)c  had  in  cases  where  tlie  simple  oi)ej*atiou  has 
been  performeih  By  way  of  contrast  to  them,  Figs,  96  and  97  n^prcsent 
the  seci>ndarv  cataract  in  each  eye  in  a  case  of  simple  extraction.  The 
pupils  have  been  dilatol  to  give  as  extensive  a  view  as  practicable  of  the 
thickened  i^psule.  In  both  eyes  the  ccntml  |)U(»[lIary  9}>ace  has  remained 
dear,  although  there  was  only  the  laceration  of  the  ca^isule  obtained  at  the 
operation,  no  secondary  caj>su lot o my  having  been  found  necessary.  In  the 
left  eye  thei-c  is  considerable  thickening  of  the  cut  edges  of  the  ca]>sule,  and 
the  irregular  dilatation  of  the  pupil  shows  that  in  many  places  the  iris  is 
adherent  to  it.  In  the  right  eye  there  is  a  less  dcgj-ee  of  thickening  of  the 
edges  of  the  wound  in  the  capsule,  the  pnpil  is  round,  and  there  are  no 
adhesions  to  the  iris. 

ON  THE  CFIA^TGES  OP  SENILE  LEKSES  WHICH  LEAD  TO  AN  INCREASE 
OP  THEIR  REFRACTIVE  POWER  AND  TO  A  DIMINUTION  OF  THE 
PRESBYOPIA,  AXB  ON  THOSE  IK  CATARACTOUS  LENSES  WHICH  AT 
TIMES  LEAD  TO  AN  IMPROVEMENT  IN  THE  ACUITY  OF  VISION, 
BOTH   OP  WHICH  ARE   INCLUDED    IN  WHAT  IS    POPULARLY  CALLED 


These  changes  are  of  two  varieties,  —  those  which  occnr  during  the 
development  of  tlje  cataract,  and  those  regressive  changes  which  cause  a 
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bneaking  down  or  more  or  less  complete  absorptiun  of  tlie  prevfausly 
opaque  lens-fihres, 

I,  At  mme  stage  in  all  forms  of  iueiptent  cataract  the  lens  awdb,  and 
as  a  rousequence  of  this  swelling  there  is  a  narrowing  of  the  anterior 
chamber*  This  is  so  well  known  that  many  practitioners  make  the  sub- 
sidence of  the  swelling  which  accompanies  further  degeneration  a  test  as  to 
whether  the  cataract  is  sufficiently  mature  for  operation.  In  consequence 
of  this  increase  in  the  curvature  of  the  lens  the  far  point  of  distinct  viiBfoii 
approaclicfl  the  eye  and  we  have  a  myopia  of  greater  or  less  degree.  Per- 
haps  alsti,  as  Arlt  pointed  out  and  as  has  Ix*en  lately  insisted  on  by  Koure,  in 
cases  of  nuclear  cataract  the  rays  of  light  used  in  forming  the  retinal 
image  come  mostly  through  the  periphery  of  the  lens,  and  are  focused 
ne^^rer  to  it,  thus  aiding  in  the  produtiion  of  short  sight.  If  tliis  inhi- 
mesoenee  took  place  in  a  lens  wliich  remained  transjuarent  the  patient  would 
become  less  presbyopics  seeing  near  objects  more  distinctly  without  the  aid 
of  the  glass,  while  distant  objects  would  be  dimmed  in  proportion  to  the 
amount  of  myopia  thus  product^d.  lu  the  majority  of  instances,  howev^er, 
tijeae  changes  in  the  lens  are  accompanied  by  so  mueh  clouding  of  its  sub- 
stance that  we  are  unable  to  measure  the  exact,  amount  of  myopia  thus 
producetl,  while  the  outlines  of  all  objects,  even  when  held  at  the  proper 
focal  distance*  are  so  iJidistinct  that  the  patient  derives  no  benefit  even  for 
near  work  by  the  change  in  his  refraction.  In  some  rare  cases,  however, 
the  lenticular  swelling  is  accompanied  by  so  little  clouding  that  a  patient 
who  has  been  previously  f^lighily  hypermetropic  or  emmetropic  can  now 
wear  witli  profit  and  pleasure  cuneave  glasses  for  distance,  while  for  near 
wwk  he  can  either  entirely  lay  aside  his  presbyopic  glasses  or  employ  much 
weaker  ones,  and  he  is  then  popularly  said  to  have  aoquittnl  second  sight. 
However  useful  and  pleasant  this  may  be  to  him^  nevertheleSiS  such  swelling 
of  the  hns  is  always  acwmpanictl  bv  sufficient  clouding  to  reduce  to  some 
extent  the  acuity  of  vision,  and,  although  such  a  patient  will  often  read  in 
a  strong  light  ordinary  print  fluently,  his  eyes  will  usually  tire  from  pro- 
longed use  either  with  or  withnnt  the  aid  of  a  magnifying-glass.  We  may 
by  careful  cxjrrection  of  his  ametmpia,  includiug  the  lenticular  and  corneal 
astigmatism,  in  good  diffuse  daylight  have  a  vision  of  6/12  or  even  slightly 
better  when  by  increasing  the  light  we  make  the  image  more  brilliant  and 
at  the  same  time  sharpen  it  by  causing  the  ptipil  to  contract.  In  such  cas^ 
we  fiml  a  large  yellow  nucleus  with  a  slight  but  distinct  perinuclear  haze, 
while  there  are  no  equatorial  changes  sufficiently  developed  to  encroach 
on  the  pupillarv  area.  In  fat*t,  careful  examination  wifh  a  dilated  pupil 
and  a  magnifying-glass  beliind  the  mirror  or  by  the  use  of  obliqne  light 
shows  us  layers  of  opacity  li^^  dense  than  we  find  them  in  the  zonular 
cataract  of  infancy  but  similarly  situated.  In  one  case  wrhose  history 
is  given  Im-Iow  I  could  demonstrate  a  double  zone  of  opacity  in  an  eye 
which  1  had  often  previously  examined  and  knew  to  have  had  a  perfectly 
transparent  lens.    Such  processes  rarely  go  on  exactly  simultaneously  in 
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both  eyes,  aod  as  a  consequencse  we  have  the  production  of  considerable 
auisometropia,  the  correctioD  of  which  will  often  enable  us  to  obtain  gatis- 
ftctory  bioticular  vision.  Such  cases  are  not  only  rai-e  in  themselves^  but 
from  their  very  nature  seldom  present  themselves  to  the  ophthalmic  j^urgeoHj 
as  they  occur  among  people  who  am  satisfied  with  the  amount  of  vision 
which  they  posses  and  who,  even  if  the  sight  eventually  becomes  very 
dim,  prefer  to  use  what  they  have  rather  than  submit  to  the  risks  of  an 
operation.  Owing  to  the  interest  attaching  to  such  cases  and  their  com- 
parative iofi"ef[uencyj  the  salient  points  in  the  history  and  symptoms  of 
three  such  eases  are  herewith  given. 

Case  I. — Dr.  S,,  aged  sixty-five^  formerly  a  distinguished  practitioner 
of  mediciue,  who  states  that  about  his  fyrty-fifth  year  he  put  on  glasses  to 
read  with,  and  had  the  y^r  previous  to  his  examination  used  for  near 
work  +  1/15,  which  he  subsequently  exchanged  for  +  1/18,  He  now  finds 
that  for  ordinar}^  print  he  is  much  more  comfortable  without  a  glass,  hold- 
ing his  book  at  sixteen  inches,  and  in  this  mauuer  he  us^  his  eyes  for  sev- 
eral hours  daily.  Within  the  last  six  months  he  has  noticed  that  his  distant 
vision  is  not  so  good  as  previouslyj  and  that  he  gets  double  images  of  the 
moon.  O.  with  — 1/16  V.  =  20/XL,  but  everything  is  a  little  hazy. 
There  is  a  slight  astigmatism,  but  the  cloudiness  of  the  lens  is  sufficient  to 
make  his  answers  contmdictory.  He  sees  little  difference  between  the  vision 
produced  by  a  spherical  glass  ( — 1/16)  and  that  given  by — 1/24  combined 
with  — 1/36  Cy.  or— 1/36  Sp.  combined  with  — 1/36  Cy.,  although  the 
sphero-eylindrieal  combination  makes  the  lines  on  the  dial  moi-e  alike. 
The  pupil  was  dilated  and  the  eye  carefully  examined  with  +  16  D,  l>ehind 
the  mirror^  and  also  with  oblique  light.  The  nucleus  of  the  lens  was  not 
as  sharply  outliued  as  is  usually  the  case  at  his  time  of  life ;  there  was  peri- 
Duelear  haze  with  very  fine  minute  dots^  but  there  were  no  peripheral  stri^. 
The  fundus  was  healthy  and  did  not  present  any  evidences  of  myopic 
changes  near  the  disk.  O.  S.  had  a  corneal  macula  dating  from  an  attack 
of  phlyctenular  keratitis  in  childhood,  and  had  not  been  of  much  use  to 
him.  I  never  had  a  subsequent  opportunity  of  examining  the  eye  with 
dilated  pupilj  but  saw  him  frequently,  and  for  years  his  vision  remained 
about  the  same,  and  up  to  his  death^  in  his  seventy -fifth  year,  he  was  still 
able  to  read  coarse  print  with  moderate  comfort  without  a  glass. 

Case  11. — A  com  where  a  dighUy  hypemxetmpic  eye  developed  in  the 
m^y*%ecoml  to  (he  mxty-thinl  year  a  myopia  of  $mO  and  for  a  time  rmd 
icell  wllhout  a  glass  and  wore  the  dlMance  coirection  OJit^of-doors  with  great 
saihfadlotn^  h\d  where  the  ffmon  mbsequcnUy  clouded, 

Mrs,  H.  1>.  L.,  aged  forty-nine,  complains  of  headaches  and  that  her 
reading-glasses  are  no  longer  comfortable.  She  is  wearing  -\-  1/20  for  near 
work,  and  with  these  glasses  can  spell  out  Jr,  I  with  great  difEculty  at  six- 
teen inches.  With  either  eye  she  guesses  20/XX,  the  image  of  the  right  eye 
being  the  clearer.  The  pupils  were  dilated  vi^ith  atropia,  and  under  its  use 
vision  sank  to  20/L  in  each  eye.    With  proper  correction  it  again  rose  to 
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O,  D.  -h  1/60  o  +  1/60  Cy\  axis  105°,  V.  =  20  /  XX.  O.  S,+  1/36 
Cy.  axtB  at  40^ J  V.  —  20/XX.  The  full  correction  was  ordered  for  Imbitual 
wear,  aod  the  headache  soou  disappeared.  At  the  same  time  she  was  ordered 
for  near  work  O.  D.  +  1/15  o  +  1/60  Cy.  axis  105°,  and  O,  S.  +  1/20  O 
+ 1/36  C}\  axis  -10^,  A  year  later  Mrs,  L.  had  become  more  presbyopic^  and 
was  ordered  O.  D.  +  1/10  O  +  1/00  Cy.  axis  75°,  O.  8.  +  1/120  +  1/42 
Cy,  axis  40°.  She  used  these  glasses  with  eomibrt  fur  ui*ward  of  fijur  years, 
retimiirig  agaio  in  the  autumn  of  1860  for  other  glasses*  The  eyes  were 
now  found  to  have  lost  their  astigmatism  and  to  have  become  more  pres- 
byopic :  O.  D.  +  1/36  Sp.  V.  =  20/XX,  S.  +  1/36  Sp,  V.  =  20/XX,  and 
for  i*eai:liiTg  for  each  eye  +  1/9,  Seven  years  later  (June  19, 1 888)  she  again 
c^me  to  l>e  fitted  for  glasses,  and  the  right  eye  was  found  to  have  become 
myopic,  while  the  left  retained  the  same  grade  of  hypermetropia.  O.  D- 
—  1/48  V.  =  20/XXX,  O,  S.  +  1/36  V,  =  20/XX  Ordered  for  distance 
O.  D-  —  1/4S,  a  S,  +  1/36,  and  fur  reading  O,  D,  +  1/12  and  O.  S.  +  1/9, 
April  20,  1890,  O,  D,  has  become  more  myopic  and  the  acuity  of  vision 
is  less.  Without  a  glass  V,  =  20/C,  and  16  D,  Wiind  the  mirror 
shows  in  O,  D,  a  digfht  pennudmr  hose.  A  year  later  (April  21,  1891) 
O,  V.  =  20/CC,  and  without  a  glass  deciphers  with  difficulty  0.50  D. 
print  at  twelve  inches.  With  —  1  /1 2  V*  =  20/XXX  only,  and  cylinders  do 
not  improve  it,  O-  S,  V,  =  20/XXX,  and  with  +  1/12  reads  0.50  at  twelve 
inches.  Ordered  for  distance  O.  D.  — 1/12, 0.  S,  —1/72  Cy.  axis  50^  and 
for  reading  O*  plane  glass,  0,S,  1/9,  In  Octol^er,  1892,  the  vision  of 
the  right  eye  has  become  more  impaired  ;  although  she  can  see  the  same 
letters  with  it,  there  is  a  fog  alxiut  tliem.  When  the  pupil  is  dilated  with 
homatrojiine  (he  sul>cai3sular  portions  of  the  lens  apjiear  clear,  while  there 
is  a  w4\itish- yellow,  perinuclear,  evenly  diffused  haze.  With  +  16  D,  and 
transmitted  light  this  zone  is  clearly  seen,  and  by  looking  in  obliquely  a 
fainter  jsone  of  haze  is  also  distinguishable  in  the  periphery  to  the  outside 
of  the  inner  layers  of  opaque  lens- matter.  With  — ^1/12  O,  IX  V*  —  20/C. 
Without  glass  she  reads  with  it  1,25  type  at  nine  inches.  There  is  a  long, 
broad  i^lioot  of  opacity  in  the  anterior  eortieal  running  from  the  lower  outer 
quadrant  upwaril  and  inward  towards  the  antero- posterior  axis  of  the  lens ; 
but,  as  it  lies  mostly  behind  the  iris,  it  dues  not  materially  affect  vision, 
O.  S,  vision  remains  20/XXX  without  a  gla^s.  In  April,  1894,  the  vision 
ID  O*  D»  had  become  so  clouded  that  with  —  1/9  she  could  see  20/CC  only 
with  diflRculty  ;  — 1/10  and  — ^1/12  gave  about  the  same  results,  and  the 
cloudiness  of  this  eye  was  so  unc«jmfoitable,  spreading  a  fog  over  the  binoc- 
ular tield  of  vision,  that  the  lefl  eye  only  was  used  for  reading.  The  marked 
failure  of  vision  in  O.  is  caused  not  by  any  eonsideralile  thickening  of 
the  [Kuinuclear  opacities,  but  by  the  formation  of  oj*acities  in  the  anterior 
cortical,  there  being,  in  addition  to  the  opaque  shoot  in  the  lower  outer 
quadrant  already  noted  as  existent  in  1892,  four  ovoid  opaque  splits  lying 
in  the  pupillary  space  and  consequently  causing  the  great  additional  failure 
of  eight. 
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Case  IIL — A  case  of  second  stffhi  in  an  e^e  prem<>usfif  ermndropie 
ttherc^  at  ths  age  of  seveniif-Jit^ej  myopia  of  S  is  fleveloped,  which  in  aiz 
ymrs  incrm^t!^  to  6  i).,  while  the  amity  of  fwon  with  coiTedioti  sinks  from 
SjiO  to  ifj4^^  omng  to  the  incpmMng  cloudiness  of  the  lens, 

Mrs,  M,  O.  D.  \\as  fii-st  seen  by  me  in  July,  1888.  She  was  then 
seventy-five  ymvs  of  age.  As  a  young  woumn  she  Imt]  excellent  distant 
vision,  and  ptit  on  C4jnvex  sipeetacles  for  readijig  at  the  age  of  forty-five, 
and  continued  to  use  convex  glattses  for  near  work  with  eoinfoit  for  a 
period  of  twenty  eight  years.  Abont  two  yturs  since  she  found  tlmt  she 
could  thread  a  needle  without  a  glass.  There  is  an  arena  senilis  an^und 
the  entire  cornea,  the  pupil  reacts  promjjtly  to  Ugiit,  and  tliere  is  a  strong 
reflex  from  the  nucleus  of  the  lens.  The  right  eye  with  —  3.25  has  a 
vision  of  5/20j  the  left  eve  with  —  4  D.  5/20.  Using  both  eyes  without  a 
glass  she  cun  vmi  Jr*  VII*  at  thirteeu  inehcs,  but  prefers  to  read  with  mag- 
nify ing-glasses,  although  with  the  right  eye  employing  +  2  D.  and  the  leil 
eye  +  1 .25  she  holds  her  bjok  by  preference  at  eleven  inches,  and  can 
read  only  very  slightly  finer  print  (Jr,  VI.}.  The  ophthalmoseojie  eliows 
peri  nuclear  haze  in  each  hns,  but  no  strias-  In  the  right  eye  the  fundus  is 
best  seen  with  — 3,25  D.  The  disk  is  healthy,  with  slight  central  excava- 
tion and  a  narrow^  seniihinar  strip  of  pigment  absorption  at  its  outer  side, 
while  the  red  vessels  of  the  chorioid  stroma  aud  its  black  interst>aces  show 
aver  most  of  the  eye-ground,  owing  to  the  want  of  pigment  in  the  retinal 
epithelium.  In  the  left  eye  tlie  disk  is  also  healthy,  and  the  alisorption  of 
pigment  in  the  epithelium  is  much  le^s  marked  than  in  the  folio w-eye* 
The  patient  was  again  seen  in  18M,  in  her  eighty-tliird  yean  She  was 
still  in  fair  heilth,  the  hair  of  the  head  had  Ijeeome  silver-white,  the  eye- 
brows and  eyelashes  mixed  l>lack  and  gray,  the  black  and  gray  cilia  being 
nearly  et^ual  in  number  and  the  gray  ])redominating  towaitls  the  centre  of 
the  lids*  She  has  beeouic  more  near-sighted^  but  her  acuity  of  vision,  with 
a  pmjjer  Cfu-retling-glass,  has  diminislied.  She  can  still  thread  a  No*  9 
needle  w^ithout  ghisses,  and  can  also  with  the  unaided  eyes  read  1 
print,  and  this  with  either  eye  alone  at  six  and  one  half  inches*  Right 
eve  —  5.50  D,  V,  =  5/35 ;  left  eye  —  6  D.  V.  =  6/40.  The  ophthal- 
mnsenjK?  shows  a  marked  perinuclear  haze  iu  each  eye,  the  c<piator  of  the 
nucleus  being  well  outlintKl,  but  there  are  no  stritej  either  at  this  point  or 
in  the  e<|uator  of  (he  CKjrtical.  Ey  looking  obliquely  through  tlie  pupil 
another  faint  circle  of  haze  can  be  seen,  concentric  with  the  nucleus  and 
about  half-way  between  it  and  tl:e  equator  of  the  lens.  In  each  eye,  also, 
tliere  are  a  few  irregular  opacities  in  the  anterior  corti«il,  in  tlie  pupillary 
spm-e,  and  just  under  the  capsule.  The  eye-ground  can  still  l>e  seen 
through  a  decided  haze,  but  the  ner\"e3  and  the  absor|>tion  of  pigment  in 
the  retinal  epithelium  api>ear  about  as  at  the  examination  six  years  pre- 
vious. 

Such  lenticular  changes  have  receiveti  but  scant  consideration  in  most 
works  on  diseases  of  the  eyes,  while  many  speak  of  the  development  of 
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myopia  during  the  formation  of  cataract,  but  little  is  said  of  the  rare  castas 
where  tbe  lena  remains  sufficiently  traDS|>arent  to  enable  the  }>atieut  to 
pursue  ordinary  oocupations.  Wai-e  and  Sichel  both  allude  to  them,  wliile 
White  Cooper  *  discusses  cases  wliicli,  having  lx*eij  presbyopic,  rcL'tjver 
natural  sight  or  become  near-sighted."  He  attributes  these  changes  to  an 
increase  in  the  density  and  refnK-tive  j>ower  of  tlie  IcnSj  and  finds  **  the  sight 
always  a  little  impaired^  and  such  changes  are  prcniuDJton'  of  haixl  cata- 
ract/' In  the  last  four  cases  wliich  he  Ims  seen  and  studied  cai^fully  at 
intervals  of  two  or  three  months  he  has  ^*  tracked  the  change  of  stni/'ture 
from  the  first  faint  indications  to  the  unmistakable  characteristics  of  hard 
lenticular  cataract"  Critchett,*  in  a  discussion  on  tlie  development  of 
myopia  in  tlie  formation  of  cataract  at  the  Heidelberg  Oingres.^  in  1873, 
remarks  that  we  can  otlen  restore  almost  complete  acuity  of  vision  by  a 
concave  glass*  Foerstcr^  holds  that  iuciTiise  of  refraction  in  commencing 
cataract  is  not  an  ex(M?ption  but  very  common,  Adolph  Weber  *  gives  two 
wcll-observ^ed  cases.  No.  1^  a  wtvman  of  sixty j  with  complete  cataract  in 
the  right  eye,  and  tlie  left,  which  when  first  examined  had  a  hypcrnietropia 
of  1/40,  with  a  vision  of  12/L,  had  finally  a  myopia  of  1/5,  while  the 
ophthalmuscope  showed  an  absence  of  all  myopic  changes  in  the  fundus. 
No,  2,  a  man  wlio  had  previously  bci^n  a  good  rifle-shot  but  had  no  accu- 
rate determination  of  his  visioUj  acquii^  a  myopia  =  1/11,  which  rose 
under  observation  to  1/7,  and  a  proper  concave  glass  gave  V  =  At 
the  same  meenng  Meyer*  remarked  that  he  considered  the  use  of  concave 
glasses  in  such  cases  injurious*  Nicati^  had  a  patient  aged  seventy-eight 
complaining  of  sliort  sight  In  the  lens  there  were  faint  opacities  in  the 
anterior  ctirtical  "  running  from  the  equator  to  the  anterior  pole."  Two 
years  later  these  had  disapjieared,  while  myopia  — 9  D.  had  develo]ied 
"with  full  acuity  of  vision."  In  1877  M.  Burnett^  gives  an  intereMing 
case  of  second  sight.  The  ]>atient  commenced  to  wear  presbyopic  glasses 
at  forty,  and  had  several  times  increased  their  strength.  At  the  age  of 
seventy  he  was  able  to  read  without  glasses.  At  eighty-five  he  could  read 
Jr.  I.  without  glass  at  eighteen  inches.  V.  —  20/L,  ami  with  —  ID.  V.  — 
20/XX.  Dr.  B.  informs  me  that  the  patient  died  in  his  ninety-tifth  year 
without  the  formation  of  complete  cataract,"  In  this  case  Burnett  con- 
sidered the  myopia  pi-obab'y  to  have  been  axile.  Fuchs*  relates  three  cases, 
in  one  of  which  an  eye  originally  emmetropic  acquire*!  a  lenticular  myopia 
of  3  D.  J  a  second  with  original  myopia  =  1,25  D.  increasing  to  9  Dp  in 

'  White  Cooper,  Ass'n  Med.  J<mmah  1853,  pp.  mn,  997  j  alao  in  2d  edition  of  fail 
book  on    Near  Bight," 

*  CriUihett,  Kliniacbe  M<mtttabUtl<?r  fur  Augenheilkundc,  1873,  S.  46L 
'  Foerster,  ibidem,  p>  467 

*  Web#»r,  ibidcin,  p.  463. 

*  Meyer,  ibidfrn^  p.  4G5. 

*  Nleati,  Nikgt^l,  JahresUriobt,  S.  812, 
^  Burnett,  Amcr  Joum.  M©d,  Scktioei,  April*  IS77» 

*  Fuchs,  Klinische  Mnnatsblitler  fur  Augenhellkunde,  1884,  S  10. 


DISEASES  OF  THE  LEKS. 


361 


the  right  eye,  while  in  the  left  the  myopia  increased  from  I  to  5,50  * 
a  thirti,  having  been  emmetropic,  aef[ui ml  myopia  ^  6  D.  Landerflx^rg  ^ 
gives  five  aises  where  hypernietroi>es  with  good  vision  develoj^ed  a  lenticu- 
lar myopia  varying  from  1/10  to  l/4|j  aud  claims  tliat  in  such  eases  the 
lens  usually  presents  peripheral  shoots  with  clear  pupillary  space*  RydcP 
published  a  c^ise  where  an  emnietrope  of  sevtnty-two  years  acquii^ed  in 
three  months  a  myopia  of  3  D,,  with  V.  =  20/50j  while  in  eight  mi>utlis  the 
myopia  had  increased  to  4  D.,  tiie  acuity  of  vision  with  conation  i-cmain- 
ing  the  same.  Rydel  *  describes  the  nucleus  of  the  lenB,  as  seen  with  ob- 
lique light,  as  yellow,  and  itB  surface  "as  if  fissured,"  but  denies  any  swell- 
ing or  increase  in  the  thickness  of  the  nucleus.  It  apix^ai-s,  therefomj  that 
such  senile  leuseSj  while  remaining  sufficiently  tmn  spa  vent  to  [>erniit  tiseful 
vision,  may  develop  a  myopia  varj  ing  from  1  D.  to  6  D.,  or  even  more^ 
while  tliey  may  for  a  i>*riod  of  several  years  remain  in  this  state  before  the 
catai-acttjus  changes  are  sufficient  to  prevent  reading  ordinary  print. 

IL  III  the  second  class  of  cases  the  lens,  having  been  cataractous,  clears 
up  sufficiently  to  permit  useful  vision.  In  most  such  eases  there  has  been 
a  well-devclopcd  hard  cataract  in  which  softening  of  the  cortiml  layers  has 
taken  place  (cataraeta  Morgaguiana)  with  eventual  absorption  of  the  softened 
matter,  while  the  shrunken  nucleus  either  falls  to  the  bottom  of  the  capsu- 
lar saCj  or,  in  some  less  favorable  cases,  where  liquefaction  and  al>sorption 
go  on  pari  pftsmt^  may  remain  adherent  to  the  anterior  and  j>ostc?ri(*r  cap- 
sules in  the  axis  of  vision,  the  latter  class  of  cases  permitting  useful  vision 
only  when  the  pupil  is  dilated  by  a  mydnatlc  or  when  a  peripheral  iridec- 
tomy is  performed. 

Of  late  years  the  number  of  recorded  cases  of  absorption  of  c^taractons 
lenses  within  an  intact  capsule  has  rapidly  increaseii  In  Otto  Becker's 
masterly  and  exhaustive  essay  on  the  **  Pathology  and  Therapy  of  the  Crys* 
talline  Lena"  he  gives  only  fiv^e  such  cases, — two  by  H(»lscherj  where  in 
children  with  congenital  cataract  absoqjtion  in  the  intact  capsule  took 
plaot^j  commencing  at  tlic  periphery  and  progressing  in  the  various  sectors 
at  an  unc^qual  rate,  until  at  the  age  of  five  years  the  pupils  were  clear;  two 
oljserve*!  by  Warnatz,  one  in  a  man  aged  forty,  where  both  eyes  became 
cataractous  and  cleared  up,  the  second  occurring  in  a  woman  of  forty-five, 
where,  after  lasting  five  years,  the  e-ataract  of  both  eyes  actpiired  a  torn, 
divided,  star-shaiM>d  apiK^i ranee  similar  to  that  after  keratonyxis/'  The 
last  of  the  five  is  related  by  Brettauer,  and  was  sec^n  alsfj  by  Becker  himself 
The  right  eye  had  been  suf^sessfully  operated  by  Brettaucr  in  1862,  altliough 
with  considerable  Ic^  of  vitreous.  In  1871  the  patient  returned  for  other 
glaj$^,  and  it  was  observed  that  the  unoperated  eye,  although  possessing, 
pmmpt  pupillary  reaction^  had  a  wabbling  and  greenish  discolored  iris. 
Aftier  dilatation  of  the  pupil  a  membrane  was  seen  occupying  the  pupillary 


1  LtindoslK?rg,  Centrnlblfltt  fiir  prnkt.  Aiigi?n1ieilktind^^  18S4,  S.  101. 
'  llydel,  Elinbche  jaonatsbUtter  fiir  Augt'iihoUkande,  1879,  S.  92, 
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ppace  with  ao  adhering  radiating  gelatinifQrin  dii^cfjon  of  tb 

radii  corrcfliKnidiog  with  the  direction  of  the  s«-toiis  of  the  leos.    Adherio  ^ 
to  ihim  gvlatinifijrm  8tri{jes  were  ma^  of  oiinote  eholesteriue  crys^ 
IktWHii  ihe&e  ojiaque  radii  red  light  was  obtained  from  fhe  fundus  bvonh- 
thjdniusi>opie  exatntttation,  while  oiiaeities  were  visible  jo  the  ajiterior  iJo 
tion  of  tlie  vitrt'ou?.   With  +  1  ^6         20/X Li  with  df ffieultj.   The  earii Jt 
cu^  wliid)  I  have  l>ecii  able  to  flad  in  English  hterature  dates  to  1858 
when  Solomon'  recordB  a  case  of  double  congenitat  ojtaraet  where  visioD 
waa  n*stored  by  a  rapid  intraeapsukr  alxsorptiun  of  the  lenses.    Since  1875 
qiiit*s  a  large  immber  of  c-ascs  are  reported  In  current  Kteratiim    Szrli  '  in 
1884  publkhea  a  case  where  absorption  of  an  over-ripe  catai*act<ms  lens  oc 
cnrnxl  afttr  an  ainite  atta<;k  of  glaucoma,  the  shrunken  nucleus  remain  iu^ 
and  fl*mttng  witli  the  motions  of  the  eye.    With      U  D,  5/9^  g^ijj 

inclint^  tti  class  ihe  ca«e  as  spontaneous  rupture  of  the  capsule  and  partial 
alifiorption  of  the  lens.  In  the  mme  year  Lange*  reports  an  ioterestinir 
case  where  the  cataract  was  four  yeai^  in  formation,  remuijietl  ri(>e  for  three 
years,  aud  then  commenced  to  absorb.  Witli  +  6  V.=  4/GO  and  with  +  1 2 
D-  could  read  Schweiggers  2.25  print  By  dilating  the  pnpiJ  with  afmpia 
the  txlge  of  the  lens  was  everywhere  visible,  and  absorption  was  evidently 
going  on  within  the  capsule*  In  the  same  year  Nordmann  *  describes  a 
tjvm  of  Morgagnian  cataract  witli  almost  complete  absorption  of  the  nucleii^. 
With  +  10  V.  =6/30.  There  were  minnte  chalky  dots  on  the  anterior 
cajisnle  and  a  fivo-milliroetre  Diiclens,  wliicli,  falling  to  the  bottom  of  the  cam 
eular  mn},  prinentcd  correspondingly  good  vision  for  near  work.  At  tlie 
HeiilcllKirg  Congress  of  1885  Brcttaner*  reportal  tw<>  additional  cases.  lo 
one  when  first  seen  there  was  a  ripe  cataract  on  one  gide  and  an  unripe  onfr 
on  the  rjtlicr.  The  mature  cataract  was  successfully  extracted,  Foniieen 
years  later  the  other  eye  showed  an  intact  anterior  ea|>snlej  with  a  shrunken 
nucIcuH  and  cholesterine  crystals  within  it.  The  fundus  was  visible  with 
the  ophthalmr>seoj)c  anj  with  +  1/3^  V.  =6/36.  The  patient  was  again 
8ec*n  tour  year^  afterwanls.  The  remnant  of  the  nucleus  bail  djsa|»]K^red 
and  then*  was  a  hole  at  the  lower  part  of  the  pupil  where  the  capsule  ap* 
jR'nred  to  have  separated  from  the  s^^onola.  Another  case  when  first  seen 
liad  a  succ^ful  extmc^tion  in  the  right  eye  and  a  nearly  ripe  cataract  in  tlie 
left,  TfiirtKm  years  later  there  was  almost  complete  ab8fvq>tion  of  the  lens 
and  the  niiclcns  batl  shruuk  to  tlirec  milh'metres.  With  +  1/3|  ^  g/tj' 
rather  shar|K»r  than  in  the  opemted  eye.  In  the  discussion  Berlin*  de- 
st»rilKHl  a  atso  where  cataract  formed  after  an  attack  of  iritis,  and  in  a  few 
moil t lis  cleared  up  so  much  that  Jr.  I.  could  be  deciphered  with  a  strong 

I  Sejiomimt  Miinc'he^Jter  Mod.  Titnca  nnd  Git^.ette,  Febmury  20.  iRoP^  p. 
»  HKili,  CuiitriUblntt  fiir  pmkt.  Augenht^lkundoj  Jnnuary,  1S84,  S.  31", 

*  LiiniEc,  Ar^hh  fiir  Uphthalmalogie,  xxx.,  3,  8.  21L 

*  Nonl  mnnn^  Archiv  fiir  Augptibellkundep  xiv.  H.  165  ;  AtticHcan  oditinn^  181^5,  p  257 

*  Jirt^ttiiuert  Bork  lit  dar  ()phtbnlmokigisulien  QetellaL-baa,  Heidelberg,  1S86  S,  47. 

*  Beriin,  ibidem,  1885,  p,  63. 
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toagnifyiug-glass,  while  Becker*  B\yiyke  of  the  s|K)ntaDeoas  al>sorption  of 
a  catanit!toiia  lens  without  capsular  catanict,"  In  a  case  of  cataraeta  ao 
creta  oiatum,  after  specific  iritis^  absorption  commeDoed  withiu  five  months 
after  the  matarity  of  the  cataract  and  with  +  10  IX  V,  =  There 
had  been  a  successful  irideetomy  previous  to  the  development  of  the  cata* 
racL  In  1886  Lange^  retH»rds  a  case  of  Morgagnian  cataract  where  two 
years  later  there  was  complete  absorption  of  the  fluid  jK>rtion  of  the  t^ata- 
ract.  In  1887  Kipp*  describes  a  ease  when?  absorption  took  place,  giving 
** excellent  vision,"  and  in  the  same  year  Paul  Meyer*  reports  a  case  ont 
of  [jcber's  clinic  where  absorption  took  place  after  an  attack  of  glaucoma, 
the  inflammation  lasting  fourteen  days.  In  1889  Dcsogus*  gives  a  simi- 
lar c3Li^.  Gad  in  1888  re|K)rts  another  like  case.  In  1891  Czermak® 
details  thi-ee  cases  of  intraca|>siilar  absorption.  The  first  occurred  io  an 
amaurotic  eye,  the  second  in  an  eye  where  the  cataract  had  been  nine  yeai-s 
forming,  and  the  third  where  tlie  absorption  oecHirrctI  after  an  iritle<:-tomy 
for  glauc^ima.  In  all  three  the  shrunken  imcleus  lay  at  the  bottom  of  the 
capsular  sac,  NataiiSi^n describes  a  case  of  s  ukSiig  of  the  nucleus  with 
absorption  of  the  cortical  matter,  where  through  the  clear  jiart  of  the 
pupil  -h  12  D.  gave  V.=5/t)0.  Higgens^  in  1892  reports  a  ca>e  of  almost 
complete  intracapsular  al>sorption  of  both  tlie  i^ieripheral  jmrts  and  of  the 
nucleus  of  the  lens.  +  gave  V.  =  (>/3(i.  Lang^  details  a  similar 
case  where  the  patient  saw  well  witli  a  correcting  glass.  MitvaLsky'"  in 
1892  published  two  interesting  and  carefully  observed  cases.  In  the  first 
O.  S.  had  undergone  catarat  t  o|«;mtian  fourteen  years  previously,  and  now 
O,  D.  s|>outaueously  cummenc^ed  again  to  have  goml  vision.  The  lens  had 
been  entirely  absurbcd  except  the  amber  coloi-ed  shrunken  uuclens,  which 
rested  on  the  lower  pupillary  margin  of  the  iris,  measuring  only  2,5  milli- 
metres in  equatorial  diameter  and  one  millimetre  in  thickness.  The  o^xTated 
eye  had  with  +  12  a  vision  of  1/9,  wliile  with  the  same  glass  the  fellow- 
eye  with  the  absorl>etl  lens  had  V*  —  1/5.  Mitvalsky  subsequeutly  re- 
moved the  imcleus  in  the  capsule  by  incision  in  the  cornea,  and  found  that 
the  capsule  was  readily  movalile  upon  the  nucleus,  which  weighed  only  0.01 
gramme.  In  his  setxind  case  there  liad  l>een  a  previous  extraction  of  cataract 
in  O.  D.,  while  in  O.  S.,  whei^  a  five-millimetre  nucleus  lay  at  the  lx)ttom 
of  the  capsular  sac,  +  12  D,  gave  6/12.  The  empty  capsule  was  sti*etchcd 
taught  across  the  upper  jmrtof  the  pupil  and  was  transparent,  except  a  few 

*  Bwker^  ibidem,  p.  64. 

5  Lunice,  Archiv  fuF  OphilialmoVnnrjo^  xxx^,  8^  211, 
'  Ki^ipj  Annir.  Journ.  of  OpIiUiiihnolngy,  1S87»  p.  157. 

*  Miiver,  APLhiv  fiir  Op)ithn1nn>l<igie^  liiiiL,  169. 
>  De*c>gU5,  Nftg&l,  Jfthrufihyricht.  1889,  S.  274, 

<  Czpmmk,  Klimeche  Mona  tab  latter  fur  Atigenhcnkundo,  April,  I89t,  8,  I2fl, 
'  NnUinsfin,  ibidem,  1891,  p.  423. 
'  Higgonsj  Ophthalmic  Review,  June,  1892,  p.  185, 

*  L»n!?,  Opbth  Soc.  U.  K.,  in  Opbth.  Rev.,  June,  1892,  p.  lOfl, 
MitvftUky,  CdntmlblaU  far  AugenheilkuAde,  October,  1892,  S.  23^298, 
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dotted  chalky  white  spots.  The  eye-grouDd  was  normaL  SchneidemaDU ' 
also  relates  a  case  of  s{K)ntaiieous  absorption  of  cataract  where  the  disk  was 
plainly  visible  and  partially  atrophic ;  +  11  gave  12/CC  only.  In  this 
case,  as  the  author  describes  the  cap-^ule  as  being  at  present  only  at  the  upper 
jiart  of  the  pupil,  there  had  probably  been  sabseciuent  spontaneous  rupture 
of  the  capsule.  The  cliuical  facts  relating  to  the  sjx^ntaneous  ak^irption 
of  eatiiraetons  lenses  within  their  capsules  have,  I  think,  Ijccn  fairly  set 
forth  Ijy  the  cases  already  abstracted.  Since  these  have  been  rcjwrtcd  ao 
increasingly  large  number  have  been  recotxled,  Lang,  Robinson,  Gardiner, 
Bdiramm,  Egbert,  Hippel,  Altj  Czermak,  Delb^s,  Clievallemu,  and  Ba- 
quis  have  all  published  instances.  Such  processes  are  all  chmnic  in  tlicir 
nature,  and  usually  extcud  over  a  number  of  years.  The  most  imjKH-tant 
complications  which  have  so  far  been  noted  are  glaucoma  and  detachment 
of  the  retina. 


SPONTANEOUS  RUPTURE  OF  THE  CAPSULE  AFTER  PARTIAL  ABSOEPTION 
OF  THE  CATARACTOUS  LEKS. 

In  some  instances  after  partial  absorption  of  the  cataractous  lens  the 
capsule  ruptures  and  empties  the  remnants  into  the  anterior  chamber,  St. 
George  Peachy'  in  1861  mentions  a  case  where  a  cataract  of  long  standing, 
in  what  was  ap}mreutly  a  myopic  eye,  had  the  caj^sule  ruptured  j  the  amber- 
coloretl  nucleus,  which  had  fallen  into  the  anterior  cbaml>er,  lay  below  the  line 
of  vision,  so  that  the  patient  could  read  new;?paper  headings  without  a  ^lass, 
Del  Monte  ^  in  1871  reports  such  a  case  where,  cataract  having  existed  tvv^elve 
years,  inflamniation  followed  and  sight  was  regained,  a  small  body  (nucleus?) 
being  in  the  anterior  chamber,  while  -|-  1/4 J  gave  15/L  vision,  Arlt*  in 
1881  at  the  Heidelberg  Congress  rdatctl  a  case  of  spontaneous  rupture  of 
the  anterior  capsule  of  a  cataractous  lens.  The  cataract  followed  detach* 
ment  of  the  retiua  in  a  myopic  eye  of  a  woman  i^ed  thirty-fonr.  The 
amaurotic  eyeball  was  quiet  for  four  years  and  then  suddenly  indanied,  and 
tie  lower  half  of  the  auterior  chamber  was  filled  with  lens*reuinants, 
whirh  were  subsequently  evacuatctl  by  an  incision  in  the  lower  part  of  the 
corneal.  Bitzc^*  i-eports  a  case  in  a  patient  of  sixty  years  of  age  where 
ihm  was  absorption  of  both  nucleus  and  cortical  in  a  aitaract  of  four 
j«f»*  standing  with  rupture  of  the  capsule  up^vard  and  inward.  lustant^es 
m  vbich  imujnalie  cataract  has  formc<l  in  apparently  intact  capsule  and 
imtly  undergone  absorption  have  already  been  discussed  under  the 

lihr  to  those  described  in  the  two  preceding  sectiom  bvl  ie&B 
improm  mmon  mffieie^itljf  to  he  a  great  sdaee  to  Ute  patierU, 

Amer.  Jowtn.  of  Opbthnlmologj^,  Maj,  1894^  p.  152. 
ij,  M&r>laod  and  Virginia  Journal »  February,  Ififil. 

Jahrcabericbtj  1971,  S.  358. 
Ophtlialmologm-hen  (lesoUachjia,  Heidelberg,  1881,  S,  130, 
lie,  Aprils  1897,  p.  2Tti. 
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as  19  evideiK^  in  tlie  fullowuig  case^  where  the  subjective  sensations  cane£»il 
by  the  development,  ripening,  and  subsequent  jxirtial  absorption  of  cataratts 
within  tlieir  capgiiles  arc  well  reconled  by  an  unusually  obsservant  patient, 
Mrs,  S.  J*  H,,  an  intellectual  woraauj  long  editor  of  a  successful  magazine, 
in  1862  at  the  age  of  seventy-five  years  first  noticed  a  curious  change  in  her 
eyesight.  In  looking  at  the  heavens  at  night  either  Jupiter  or  VenuSj  instead 
of  looking  like  disks  of  light,  appeared  in  the  form  of  a  cross  a  little  bowed 
to  one  side.  In  the  following  six  yeara  her  eyesight  gradually  darkened 
auci  sj>eetacles  were  no  longer  of  use  to  her.  She  could  see  coarse  print 
nearly  as  well  without  them.  All  objects  api>eared  as  if  in  a  fog,  sunliglit 
had  a  moonlight  pallor,  and  the  stars  were  entirely  lost  to  view.  In  1868 
she  liad  a  severe  attack  of  catarrhal  conjunctivitis  with  great  watering  of 
the  eyes  and  "  scalding  tears."  The  severe  Bymptonis  lasted  a  week,  but 
several  weeks  elapsed  before  they  entirely  disjxppeared.  The  appearance  of 
the  planets  had  changed,  the  cross  had  disappeared,  and  they  looked  as  large 
as  the  moon.  They  had  a  purple  centre  with  golden  spots  and  a  periphery 
of  yellow -gold  color  with  projecting  points,  while  gas-lights  now  presentt-d 
a  .Horaewhat  similar  appearance.  The  sight  had  so  far  failed  that  she  could 
not  even  write — in  attempting  to  do  so  the  lines  of  characters  made  by  tlie 
pen  uv'ould  run  up  in  a  crooked  way  to  the  up|>er  right-hand  comer  of  the 
paper*  In  February,  1869,  a  second  attack  of  conjunctivitis  set  in  more 
severe  than  the  first,  and  soon  after  it^  subsidenee  the  new  moon  appeared  as 
seven  or  eight  crescents  overlapping  each  other  *■  sjwon  fashion/*  while  the 
left  part  of  the  field  of  vision  was  a  bixiken  mass  of  liglit  The  full  moon 
looked  like  nine  overlapping  full  mcKiUs  with  a  space  to  the  left  as  if  there 
were  iwm  for  four  more.  The  whole  glistened  like  silver  in  sunlight. 
The  purple  centre  had  almost  disapiK?ared.  The  sun  she  could  not  l>car  to 
look  at  except  when  near  the  horizon,  but  he  then  "displayed  the  same 
glories  as  the  moon/*  After  tliis  until  1871  she  could  not  decipher  any 
print  even  with  tfie  strongest  magnify ing-glaaseSj  but  in  May  of  (hat  year 
she  found  on  rising  one  morning  that  she  saw  more  light  than  nsual  and 
could  recognize  the  places  of  pictures  on  the  walls  and  of  the  larger  pieces 
of  furniture  in  the  room.  This  encouraged  her  to  seek  advice  and  I  then 
saw  her  for  the  first  time.  With  — 1/12  iu  looking  at  the  upper  rows  of 
Snellen's  letters  at  twenty  feet  she  could  ct»nnt  the  rows  but  could  not  dis- 
tinguish the  shape  of  the  letters.  With  the  best  (right)  eye  she  could  read 
Jr.  XIV*  at  ten  inches  without  a  glass ;  with  dilated  pupil  in  the  same  eye 
with  — 1/10  V.  =  10/C,  In  1873j  three  years  later,  she  had  l)ccc)me  less 
myopic  and  vision  had  improved.  With  — 1/30  Y*  —  20/CC  and  with  + 
1/5  she  could  spell  *out  Jr,  V.  at  four  inches.  At  this  time  the  anterior 
chambers  were  rather  deep,  the  pupillary  reaction  prompt,  and  there  was 
slight  wabbling  of  the  periphery'  of  the  iris  in  sudden  motion:^  of  the  eye, 
Aftier  dilatation  of  the  pupil  with  atropia  a  partially  shrunken  cataract  was 
visible  and  a  nucleus  which,  although  diminished  in  size,  still  lay  in  the 
visual  axis.    By  looking  in  obliquely  the  margins  of  the  lens  were  visible, 
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ami  when  she  looked  dowiiwartl,  as  in  reading,  a  small  clear  Bpaoe  became 
visible  between  the  lower  margin  of  the  lens  and  the  pupillary  margin  of 
the  dilated  pupil^  through  whieli  she  cotdd  read  i-oarse  print  with  a  catarEG^ 
glaBS.    The  anterior  eapsule  showed  numerous  faint  striations  and  more 
marked  opacities  toward^^  the  anterior  pole.    Transmitted  light  stiowed  the 
remnant  of  a  nuclear  cataract  with  sir'm  in  the  posterior  cortiealj  while  thdl 
periphery  of  the  lens,  although  comparatively  clears  show^ed  faint  opacities 
when  examined  with  +  16  1),  l>ehind  the  mirror.    When  last  seen  bv  me 
in  1876  the  viaian  remained  about  the  same^  and  tlie  patient^  then  in  her 
eiglity-nhith  year,  was  well  content  with  tlie  veiy  mod  crate  amount  of 
vidion  which  she  enjoyed.    During  thest?  years  she  had  constantly  kept  bei" 
pupil  dilated  by  atropia  without  conjunctival  irritation,  increase  of  tension 
or  any  other  disagreeable  symptom.  ' 

The  following  case  is  interesting  as  showing  how  an  aged  patient  where 
the  nucleus  had  grown  to  occupy  almost  the  entire  lens,  leaving  only  a  tldti 
layer  of  anterior  cortical  remaining,  may  without  any  sw*cllinof  of  the  lens 
or  development  of  myopia  have  his  vision  gravely  deteriorated  by  slight 
cortical  opacities  and  have  it  appreciably  ijcttered  by  their  partial  clearing 
lip.    G.  W.,  aged  eighty-four,  an  unusually  vigorous  man  for  his  years 
had  been  a  land  surveyor  and  had  all  bis  life  enjoyed  excellent  eyesight' 
During  the  last  few  years  lK)th  distant  and  near  vision  bad  clouded  and 
with  his  right  eye  he  could  no  longer  decipher  any  print  with  his  glasses 
{+  1/7),  while  with  the  same  glass  he  could  with  the  left  eye  still  with  some 
difficulty  read  the  newspai>er.    The  pupils  w^re  not  dilated,  but  in  the  right 
eye  oblique  light  sbowoil  mother-of-i)earl  glitter  of  the  anterior  cortical  and 
tlie  ophthalmoscope  some  coarse,  broad,  dark  radiating  lines  in  the  same  part 
of  the  lens*    The  left  eye  exhibitetl  the  same  appearances  but  very  much 
lees  developed.    Five  years  later  die  cataract  in  tlie  right  eye  liad  become 
over-ripe  and  the  anterior  cortical  ha<l  partially  cleared  and  been  absorbed. 
With  this  eye  and  w^ith  +  1/7  and  still  better  with  +  1/5  he  could  again  read 
with  difficulty  news)viper  print  in  a  strong  light,  ^vhile  the  left  eye  had 
clouded  so  that  it  was  of  no  use  for  near  work.    He  died  in  his  ninety- 
third  year,  and  a  short  time  before  his  death  could  with  the  right  eye  still 
d^ipher  the  coarser  print  of  newspapers. 

ANTISEI»S1S  IN  CATARACT  OPERATIOm 

Ant  isopsis  has  contributed  incalculably  to  the  advance  of  modern  sur- 
gery and  has  lc$^eued  enormously  tlie  moii^dity  and  unfiivorablc  accidenta 
enabling  us  to  do  with  a  fair  prospet^t  of  success  ojKTatioue  which  would 
have  been  too  rash  anJ  hazardous  to  be  undertaken  before  the  introduction 
of  these  methods  of  trentmeut,  Antrsejisis  also  has  given  m  much  Ijetter 
r^lts  from  cataract  operations  than  were  previously  attainable,  Thexe  is, 
however,  no  branch  of  surgeiy  which  has  been  so  little  benefited  by  it  as 
the  surgery  of  the  eye.  This  is  by  no  means  attributable  to  reluctance  on 
the  part  of  its  practitioners  to  benefit  by  the  observations  and  experience 
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of  tlieir  fellows  in  other  branchesj  but  owing  to  the  inherent  difficulties  of 
the  sitliji^  and  to  the  foot  that  at  present,  ailer  many  trials  in  various  ^myB 
and  with  various  antiseptics^  we  have  not  been  able  to  discover  any  method 
which  enables  us  to  render  the  ot>njunctival  sac  j>erfectly  aseptic  aud  to 
keep  it  so  for  a  reasonable  time  after  operations.  The  extreme  delicacy  of 
the  tissues  of  the  eye  and  their  intense  reaction  to  antiseptics  or  any  other 
irritants  prevent  our  using  solntiona  as  stittngly  charged  with  germicides  as 
is  practicable  with  otlicr  parts  of  ttie  body,  and  the  commtinicatiun  by  the 
lacrymal  ducts  Ix^ween  the  conjunctival  sac  and  the  nai^l  passages  fur- 
nishes a  door  ever  open  to  infection.  The  most  thorough  and  repeated 
syringing  of  the  canal iculi  and  lacrynaal  sae  will  not  suffice  to  keep  these 
pa^^ges  free  from  germs,  although  for  a  considerable  time  it  very  much 
diminishes  then*  nurabers.  In  fact,  any  less  severe  operation  than  that  of 
obliieration  of  the  huTymal  sac  fails  to  do  so.  The  details  of  the  attempts 
at  closure  of  the  canal  iculi  by  galvana-cautcry  re]>oj'ted  from  the  Haab^s 
clinic  are  instructive^  and  we  find  in  one  case  after  re|>eate<l  applications  of 
tlie  cautery  to  the  canaliculi  that  discharge  conld  still  be  pressed  out  of  the 
sacJ  Streatfeild*  in  fact  long  since  urged  the  advisability  of  obliteration 
of  the  lacrymal  sac  and  cnnaliculi  as  a  preliminary  to  c^atamet  operations 
in  eases  where  there  is  lacrymal  ol>stniction.  The  experiments  at  Gayet's 
clinic  on  two  hundred  and  fourteen  cases  of  operation  show  that,  after  careftil 
washing  of  the  conjtinctival  sac  with  1-6000  solution  of  mercuric  bichlo- 
ride, cultures  in  agar-agar  with  scrapings  from  it  still  gave  seventy-eight 
per  cent,  of  successful  inoculations,  while  after  washing  with  saturated 
boric  acid  thi  re  were  eighty-eight  per  cent.  The  more  minute  and  careful 
experimente  instituted  at  Haab*s  clinic  and  reported  in  detail  by  Hilde- 
brandt  and  bv  Bernlieimer  are  also  most  instructive :  thev  not  onlv  show  the 
si3ecies  of  the  bacilli  most  frequently  found,  but  also  establish  the  fact  that 
the  mo,^  careful  washing  of  the  sac  by  syringing  with  solution  of  bichlo- 
ride 1-5000  and  by  gently  scraping  the  everted  lids  with  aseptic  cotton 
frcs[ily  immersed  in  the  same  solutions  failed  to  free  the  sac  entirelv  of 
germs*  Bernlieimer^  inoculated  his  own  eye  with  micnjcoccus  ])rcHlig:osuSj 
prfiduoing  an  inflammation  with  slight  hemorrhages  under  the  bnlljar  con- 
junctiva and  with  hordeolum  of  the  edge  of  the  lid.  He  tliereft»re  warns 
us  against  the  evacuation  of  the  lens  by  means  of  pressure  with  the  lid, 
owiug  to  the  danger  of  forcing  out  infecting  gerra^  into  the  conjunctival 
sac.  Both  experimenters  agree  tliitt  the  flow  of  tears  mechanically  is  bene- 
ficial by  carrying  the  bacilli  out  of  tlie  sac,  and  both  found  tlmt  some  vari- 
eties were  unfavorably  affected  by  the  lacrymal  secretion,  while  otiiers,  as 
for  example  the  gonoeoecus  and  mi(^rocn€CUS  prodigiosus,  appear  to  multiply 
in  the  lacrymal  fluid.  Besides  the  investigator  pi*evionsly  mentioned,  Sattler, 
Mayer  J  Chibret,  von  Genderen  Stort,  Wildcbrandt,  Bachj  Morax,  Marthen, 

*  Hild©brandt,  Deutschniannp  BeUruge  zm  Augenlicilkunde. 
"  Streatfdld,  Tmns.  Ophth.  Sew,  U.  K.,  1884,  val.  \v.,  pan  nu  p.  120* 

•  Bemlidmer,  Deatschmftun,  B^itrag^  «ur  Augenheilkunde,  189S,  Heft  riii. 
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and  Fratike  have  all  undertaken  exprriments  to  ascertain  if  it  be  possible 
to  make  the  conjunctival  sac  germ^frep,  Ahlstrom  *  maintains  that  the 
tears  have  no  germicidal  properties,  but  that  they  act  by  diltition  and  by 
famish iag  a  pabulum  unfavorable  to  the  development  of  some  varieties  of 
germs.  The  most  interesting  fact,  however,  established  by  the  investiga- 
tions of  Hildebrandt  and  of  Bcrnheimer  is  that  various  germs,  such  as  the 
staphyl^x:oocus  albus  aud  staphylococcus  anreus^  may  be  present  in  the  con* 
junctival  sac  iji  cases  of  cataract  extniction  where  the  healing  has  bet*n, 
from  a  clinical  stand-point,  entirely  normal,  while  inoculations  of  tlie  con- 
junctival secretion  would  sufBoe  to  cause  suppurative  inflammation  in  the 
ournefie  of  rabbits.  Bernheimer  tells  us  that  inoculations  of  the  eorncie  in 
rabbits  are  far  more  disastrous  in  feeble  and  sickly  animals,  a  fact  whicli 
entirely  agrees  with  our  daily  clinical  ex|>erieDee  in  men.  These  facts  lead 
ns  into  an  at  present  comparatively  unknown  land  in  pathologj^  and  con- 
front us  with  one  of  tlie  great  problems  of  the  day,  namely,  why  does  a 
given  amount  of  exposure  to  toxic  influenceSj  whether  due  to  germs  or  to 
chemieal  influence,  cause  serious  or  fatal  disease  in  one  apparently  liealthy 
individual  aud  leave  another  comjMratively  unharmed?  The  various  anti- 
toxins seem  at  present  to  be  furnishing  one  clue  to  immunity  of  some  indi- 
viduals* Leber's'  ex]KTiments  have  made  it  probable  that  the  various  low 
organisms  found  in  different  parts  of  tlie  animal  economy  are  not  of  them- 
selves the  active  toxic  agents.  He  has  stjown  tliat  when  large  masses  of 
pure  cultures  of  staphylococcus  pyogenes  aureus  have  been  destroyed  by 
boiling  and  an  ethereal  extract  made  of  the  residue  he  obtains  a  crystal- 
lizable  primuple  called  phlogosiu  ttipableof  producing  intense^  inflamnmlion 
of  any  tissue  with  which  it  has  been  brought  into  contact.  From  this  evi- 
dence it  would  look  as  if  these  organisms  either  setireted  the  [KJison  or  else 
simply  found  in  it  a  ractlinm  in  which  they  throve  and  multiplied,  and 
ac^ted  meiely  as  carriei*s  of  toxic  material.  In  any  event,  whether  they  are 
directly  poisouous^  or  only  destructive  by  generating  toxic  material  or  by 
acting  as  carriers  of  it,  the  clinteal  fact  remains  that  their  presence  iu 
wounds  is  in  the  highest  degree  deleterious,  and  that  we  should  strain  ever}" 
nerve  to  have  instruments,  hands,  and  tissues  as  aseptic  as  praetimble.  The 
question  of  the  possibility  of  the  continuance  of  these  germs  in  a  dormant 
state  in  tia^ues  ti>  be  waked  into  renewed  life  by  traumatism  or  other  patho* 
logical  condition  is  most  interesting  in  view  of  those  cases  of  sympathetic 
ophthalmia  occurring  long  after  the  injury  and  without  any  demonstrable 
reinfection  of  the  original  wound,  and  of  the  occasional  cases,  like  those 
reported  by  Romi^,  where  after  ojieration  for  cataract  without  iridectomy, 
during  the  course  of  healing,  while  V.  =  1/3,  an  attack  of  articular  rheu- 
matism set  in,  followed  by  acute  panophthalmitid* 


»  AhUtr6m»  ContralbbU  fiir  AugenWilkundP,  Juli,  lfl95,  8,  194-200. 
'  Leber,  Die  EntAt^hung  der  EnUtindung,  Leipzig,  189  L 
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THE  TREATMENT  OF  CATARACT. 

In  spite  of  eenturies  of  trial,  we  have  hitherto  failed  to  cause  the 
clearing  up  or  the  al>goi*ptioii  of  a  cataractotis  lens  ciiher  by  external  appli- 
cations or  by  iuwartl  medication,  and  we  are  therefore  obliged  to  resort  to 
mct^hanieal  devices  to  get  rid  of  the  opacity  and  again  to  obtain  a  clear 
pupillary  space  through  which  sharp  iruagcs  may  Ix*  thrown  on  tiie  retina 
when  projK'r  lenses  are  so  placetl  l>cforc  the  eye  as  to  act  as  substitutes  for 
that  which  we  have  destroyed  or  taken  away* 

Reclination  and  Depression  of  Cataract— The  earliest  and  most 
widely  dis,senitDateil  methud  of  operation  was  that  by  pushing  the  opacity 
away  from  the  pupillary  space,  and  some  form  uf  what  we  now^  know  as 
depr^sion  or  reclination  of  cataract  has  existed  among  mauy  nations  from 
the  mriiest  times.  We  have  records  of  this  practice  in  the  Ayurvedas  of 
the  East  Indians,  iu  the  works  of  the  later  Greek  physiciansj  in  those  of 
the  Romans,  and  by  tiie  writers  of  the  middle  ages*  la  fact^  it  was  the 
prevalent  method  throughout  Europe  until  long  after  the  time  of  Daviel. 
The  instrumeut  which  was  useil  was  inst^rted  into  the  eye  either  tli rough 
•  the  cornea  or  through  the  sclerotic  just  behind  the  oorneo-scleral  junction, 
and  the  lens  either  dislocated  directly  downward  into  the  vitreous  or  turned 
so  that  it  should  rest  with  its  anterior  surfaee  looking  either  directly 
upward  or  upward  and  inward.  When  such  an  opemtion  is  adroitly 
performed  on  a  ripe  catamct  it  is  sometimes  forced  out  of  its  cajisule, 
sometimes  dislwated  with  the  capsule  into  the  viti-eous.  In  the  latter  case 
the  pupil  is  filled  by  a  bea<l  of  vitrcfjuSj  and  appears  clear  and  black,  and 
the  patient^  with  a  proper  lens,  is  at  once  able  to  see  distinctly.  Where 
the  capsule  ruptures,  more  or  le«s  cortical  remains  sticking  tay  it  ajid 
occupies  the  pupillary  space,  preventing  clear  vision  and  becoming  denser 
and  more  opaque  under  the  action  of  the  afpieous.  Sometimes  it  is  gradu- 
ally at>sorbcdj  or  else  the  capsule  closes  on  it  and  it  remains  as  a  j^Jermanent 
opacity  in  the  pupillary  space,  requiring  a  repetition  of  the  o]>eration. 
Where  the  cataract  is  soft,  it  often  breaks  up  under  the  needle,  and  large 
portions  of  it  fall  into  the  anterior  ehamlx^;  others  remain  in  the  pupil 
and  in  the  posterior  chamber,  and  at  times,  by  their  swelling  and  pressure 
on  the  iris,  cause  effusion  of  lymph  and  a  formatiim  of  synechtfc,  or,  where 
the  swelling  is  still  greater,  glaucoma.  Where  the  operation  has  been 
successful,  and  the  entire  lens,  with  its  capsule,  has  been  dislocateil  int<i  the 
vitre^jus,  it  often  ejccitcs  cyclitis  and  inflammation  of  the  chorioid,  and  proves 
also  a  fi-nitful  source  of  sympathetic  inflammation  of  the  fellow-eye.  Mooren 
says  that  he  has  in  two  yeara  seen  twenty -one  cases  of  absolute  blind  iic^?s  caused 
by  reclination,  and  of  tliese  cases  six  had  lost  the  second  eye  by  sympathetic 
irido-chorioiditis.  In  some  cases,  also,  it  is  impo^^sible  to  get  the  opaque 
lens  to  stay  quiet  where  it  has  been  put,  but  it  rises  once  more  into  the 
pupillary  space,  or  at  times  fldls  into  the  onterim-  ehamben  Since  the  use 
of  Mfulern  methods  of  extraction,  the  operation  of  reclination  has  fallen 
Vat.  IV,— 24 
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almost  entirely  into  desuetude,  a^tbough  a  few  surgeons  !?till  retuui  it  as  a 
method  of  getting  rid  of  some  forms  of  secondary  capsular  eataraet, 

Discisaion  of  Cataract.— Although  every  oj>erator  who  had  habitually 
practised  a>nching  or  depression  of  cataract  was  necessarily  familiar  with 
the  alxsorptiou  of  flocculi  and  masses  of  leus-matter  by  the  aqueous  liumor, 
nevertheless  the  attacking  of  cataract  by  discission  alone  does  not  seem  to 
have  l>ccu  elevated  into  a  distinct  method  of  operation  until  Pcrtuval  Pott, 
in  1787j  extensively  practised  it.  In  discission^  the  capsule  is  punctured, 
and  slit  either  through  the  cornea  or  through  the  sclerotica,  and  the  lens  more 
or  Ic&s  extensively  broken  up  by  the  movemeuts  of  the  needle  or  knife  needle 
employed-  The  aqueous  thus  admitted  to  the  lens  causes  it  to  swell  and 
eventually  to  be  absorbed.  The  main  difficulties  are  the  length  of  time 
required  for  complete  absorption  (a  period  which  usually  extends  over 
Bcvenil  mojxths)  and  the  resistance  of  the  hard  nucleus  of  senile  cataract- 
Even  these  hard  lenses  have,  however,  been  guocessfuliy  treated  by  this 
method,  and  some  fifty  years  since  it  was  the  prevailing  method  at  the 
Wills  Hospitalj  then  the  only  eye-hospital  in  Philadelphia,  Dr.  Isaac 
Hays  invented  a  knife-needle  for  this  purpose^  and  by  means  of  it,  intro- 
duced thi"ough  the  posterior  chamber,  the  lens  was  gradually  sliced  away 
and  cut  up.  Excellent  vision  was  sometimes  obtained,  and  the  author  has 
seen  jmtieuts  thus  operated  upon  who  were  years  afterwards  in  possession 
of  good  eyesight  While  by  no  means  advocating  this  procedure,  believ- 
ing it  to  be  much  inferior  in  its  results  to  proi»erly-executc<l  extraction,  it 
is  here  recorded  as  a  matter  of  history,  to  show  that  it  has  been  exten- 
sively used  and  that  it  is  practicable  even  in  senile  cataracts  when  under- 
taken with  a  sharp  knife-needle.  One  of  the  most  interesting  of  the 
annoying  sequelre  of  such  operations  of  discission  on  senile  cataracts  is  the 
frequency  of  nausea  and  vomiting  within  a  few  honrs  after,  due  apparently 
to  pressure  of  tlie  swollen  lens  on  the  ciliary  body.  Discission  by  the 
introduction  of  a  needle  or  knife-netsdle  through  the  sclerotic  into  the 
posterior  chamber  is  now  usually  abandoned,  most  o|K*nitora  preferring 
the  incision  in  tlie  cornea,  attacking  the  anterior  capsule  from  this  point 
with  either  a  single  needle  or  by  the  simidtaneous  employment  of  two 
needles  whose  p( tints  are  made  to  cut  in  opjjosite  directions*  Performed 
in  this  way,  discission  has  become  the  ordinary  operation  for  all  congen- 
ita! and  infantile  cataracts,  and  indeed  for  all  soft  cataracts,  as  well  as 
for  many  of  the  se<x>udary  capsular  catarnets,  and  is  ix}casionally  used 
as  a  means  of  ripening  cataract.  In  (»penttiiTg  by  discission  it  is  well 
to  remember  that  we  cannot  always  calculate  on  the  amount  of  retrat*- 
tion  of  the  capsule  and  of  swelling  of  the  lens  caused  by  any  incision 
of  given  sixe  and  depth,  and  also  ft  is  extremely  difficult  rightly  to  esti- 
mate the  extent  of  the  wound  inflicted  by  the  instrument  used  for  the 
oiierntion.  It  is  letter,  therefore,  to  make  our  first  incision  very  moderate 
in  size,  preferring  to  wait  and  see  the  amount  of  effect  produced,  and  re- 
membering that  it  is  always  possible  to  repeat  the  procedure.    Indeed,  in 
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most  instances  we  are  forced  to  rei>eat  the  opcratmn  several  times  bcfure 
obtaining  a  clear  pupil,  and  with  absolute  asepm  and  care  in  the  extent 
of  the  incistoD  and  the  amount  of  drag  ^yhich  we  make  on  the  zonula  the 
dangers  of  the  operation  are  trifling*  In  many  instances  in  infantile 
cataract  the  anterior  ca|>sule  is  tough  and  resisting,  while  the  zonule  is 
relaxt^,  and  the  lens  consei^ueutly  pushes  l>efore  the  needle  and  evades  to 
a  greater  or  less  extent  every  attempt  to  cut  it*  In  such  instances  the 
author  has  found  great  advantage  fn>m  the  use  of  the  douVde  needle^  insert- 
ing by  delicate  rotary  motion  one  fine  needle  into  the  lens  in  order  to  fix  it, 
and  using  a  sharp  knife-needle  to  cut.  In  case  of  the  secondary  cataracts 
which  form  after  the  operation  of  extract ion^  the  same  procedure  not  only 
avoids  any  drag  on  the  ciliary  procesiM*s  through  the  zonula,  but  also 
enables  us  better  to  regulate  the  siste,  si  tape,  and  position  of  the  opening 
wijich  we  make  in  the  capsule.  In  o[ierating  on  zonular  cataract  we  some- 
times see  tliat  a  large  ineisioQ  in  the  capsule  causes  the  entire  nucleus  to 
fall  into  the  anterior  chamber,  a  circumstance  alwavs  to  be  viewed  with 
apprehension,  but  which,  however^  in  the  young,  owing  to  the  soft  and 
yielding  sclem,  the  natural  patuleucy  of  the  lymph-channels  of  the  periphery 
of  the  anterior  chamlier,  and  the  less  liability  of  the  iris  to  inflammatory 
reaction,  will  often  pass  off  without  harm  by  the  gradual  absorption  of  tlie 
lens-remnant-^?.  Wlien,  however,  after  discission  sufficient  cortif.^1  passes 
into  the  anterior  chamber  to  interfere  materially  with  the  filtration  at  the 
periphery  of  the  cliambcr,  the  intra-ocular  presaure  rises  to  a  dangerously 
high  degret^j  and  we  have  a  state  of  glaucoma.  Where  this  will  not  yield 
in  a  few  liours  to  ice- cum  presses  and  rest,  it  bec*omcs  necessary  to  tap  the 
anterior  chamber  and  let  out  some  of  the  cortical  masses.  A  moderate 
puncture,  about  three  niilHmctrcB  from  the  corneal  periphery,  with  a  lance- 
knife  or  a  broad  needle  w*ill  usually  suffit»e*  In  graver  cases  an  iridectomy 
should  l>e  }>er formed*  Where,  owing  to  pressure  on  the  iiis,  a  low  d^ree 
of  inflammation  is  set  up,  the  absorption  of  lens- matter  is  eitlier  materially 
diminislieti  or  comes  to  a  stand-still,  and  we  must  do  our  l)cst  to  combat  it 
by  the  energetic  use  of  atropia,  by  the  abstraction  of  blood  fmni  the  temple, 
and  by  free  pui^jtion,  No  one  who  has  not  repeate<lly  observed  the  facta 
clinically  would  l>e  prepared  to  believe  the  stimulus  which  is  (*ftcn  given 
to  absi>r|ition  from  the  anterior  chamber  by  the  t^w  use  of  watery  ciitharticSj 
always,  of  coni-se,  taking  care  to  proportion  their  use  to  the  strength  and 
nutritive  vigor  of  the  patient  in  w^hom  they  are  used* 

Extraction  of  Cataract. — Since  Davicl  introduced  the  ojjeration  of 
extractiou  it  has  gradually  gained  ground  among  eye  surgeons  until  at  the 
present  time  some  form  of  extraction  is  the  metht>d  adapted  in  almost  all 
casc^s  of  senile  r'atarant.  At  first  a  large  flap  was  universal,  but  as  expe- 
rience showed  that  there  w*as  eveiy  where  a  large  percentage  of  unfavorable 
vaults  due  to  bursting  of  the  wound,  to  prolapse  or  impalement  of  the  iris, 
to  cyclitis^  or  to  suppumtion  of  the  cornea,  and  as  it  was  suppoJ=efl  that 
these  evil  results  were  largely  due  to  imi>aired  nutrition  of  the  flap,  there 


372 


X>XS  EASES  OF  THE  LENB^ 


was  a  general  tendency  develo|jed  to  extract  bj  mmm  of  a  tneridiotial 
bo  called  linear  wound.     Tlib  had  beeo  tjnployed  origriiially  by  Gibson 
and  cithers  ft>r  traumatic  aod  soft  *:-a^raet%  and  was  adopted  with  modi6ca> 
tions  by  Critchett  and  by  vun  Graefe  for  hard  ones.    To  favor  tlie  exit  of 
the  kias  and  to  place  the  wound  in  tissue  part  of  which,  at  least,  had  some 
va^nlar  supply,  the  wound  was  made  more  perijihemlj  and  as  owing  to  its 
meridional  dirfcti<*n  and  the  extremely  minute  height  of  the  flap  it  could 
ga[>e  only  to  a  very  flight  extent^  iridectomy  became  neccSi^ary  so      to  let 
the  lens  e^pe  readily  and  without  violence  to  the  iris  and  surrounding 
iimue.    Prelinihiary  ii  idet  tomy  was  introduced  by  Mooren  with  a  view  of 
improving  the  nutrition  uf  tlie  eyeball  in  cases  of  eomplieate  cataract  and 
facilitating  the  extraction  of  the  lens  at  a  subsequent  period.    Some  opera- 
tore — e,*7*j  V,  Jaeger— preferred  to  extract  with  a  moderate  flap,  with  a- 
aocompanying  irtdet*tomy,  but  iu  the  maiu  the  ophthalniie  world,  guided 
by  tlie  tcmhings  of  von  Graefej  preferred  his  peripheric  linear  section  or 
Bome  modification  of  it.    The  marked  tendency  to  cyelitis  following 
incision  plat^J  so  far  back,  the  small  gaping  of  the  wound,  the  liabilitv  to 
scrape  off  large  ma^'^es  of  cortical  frtjm  the  nucleus  during  the  delivers*  of 
the  leus,  and  the  difficulty  of  subsequent  evacuation  of  tliese  masses,  to-* 
gether  with  a  tendencv  of  flapn  of  capsule  or  of  the  cut  edges  of  the  iris  to 
heal  iu  the  wound,  gradually  led  ophtlialaiic  sui^eons  to  enlarge  their  flap 
and  place  the  incision  entirely  in  the  cornea,  so  that  to-day  eatanict  extrac- 
tion id  pc*rformed  almost  universally  m  ith  tlie  flap,  varying  from  two-fifths 
to  one-half  of  the  cornea  in  extent,  either  with  or  without  an  iridectomy.  As 
to  the  position  and  size  of  the  iucisionj  almost  all  the  mechaiucal  i>ossibiI]> 
ties  have  been  e.\ha»iat*d  by  the  various  operators.    As  samples  uf  the  ex- 
tremes may  l>e  mealioned  tlie  incision  iu  the  horizontal  meridian  by  Ivuech- 
ler,  and  tfjat  in  the  corneo-st^leral  j miction  by  Jacobsou.    We  must  keep  in 
mind  that  the  diameters  of  the  cornea,  measured  on  its  anterior  surface, 
avemge  alx>ut  tw^plve  niillimctres  for  the  liorizontal  and  ten  millimetres  for 
the  vertical  diameter,  wliile  the  jx^stcTior  surface  is  nearly  circular,  its  diam- 
eters measuring  resiwclively  ten  millimetres.    It  is  evident  that  any  inci* 
lion  should  l>e  larn^e  enough  at  the  inuer  edge  of  the  cornea  to  permit  tlie 
ready  jm^isage  of  the  cataracts  jus  lens  without  scraping  off  much  of  the 
cortical  in  its  exit.    The  sii-callwl  **  simple  operation/'  or  operation  without 
iricleetiimy.  the  author  refills  as  the  normal  o|>enition  in  cases  where  there 
is  a  ripe  and  hanl  lens  with  little  mil  cortical,  and  wliere  the  iris  is  active 
and  heahhy,  dilating  readily  under  the  apjilication  of  a  mydriatic,  and 
where  the  tension  of  the  eyeball  is  either  unrmal  or  slightly  diminislied. 
Its  advantages  arc  that  the  least  possible  injury  is  done  to  the  eyeball,  and 
whci-e  it  is  successful  we  have  a  eentral  and  fairly  mobile  pupil  <if  about  nor- 
mal size  or  smaller,  and  thus  derive  all  the  advantages  of  a  small  diaphragm^ 
allowintr  only  the  central  i>cueils  of  light  to  enter  and  form  images  i*n  the 
retina.    lt§  cosmetic  effect  n\m  heaves  but  little  to  l>edesin:xl,  as  it  takes 
minute  ius|x?ction  to  demonstrate  the  eleiitrix  of  the  incision,  which  is  usually 


DISEASES  OF  THE  LENS. 


373 


also  eoveiTd  by  the  upper  lid,  and  all  that  oixlinary  observation  shows  is 
an  increasecl  depth  of  the  anterior  ebamber  and  a  eh'ght  wabbling  of  the 
iriSj  both  due  to  the  want  of  the  supp<jrt  of  its  piiptllary  margin,  caused  by 
the  absence  of  the  lens.  The  disadvantages  inherent  to  this  methotl  of 
ojiemting  depend  for  the  most  part  on  the  size  of  the  flap,  the  ciise  witJi 
which  for  the  first  (ew  Jays  after  the  operation  any  coiighingj  sneezing,  or 
strainhig  on  the  part  of  the  patient,  or  any  careless  handling  on  the  part 
of  the  nurse  or  doctor,  may  cause  rupture  of  the  wound  and  prolapse 
of  the  iriSj  or  at  times  even  of  the  liyaloid  with  loss  of  vitreous.  In  Jaet, 
in  some  cases  the  dressing  of  the  eyes  and  cleansing  of  the  conjunctival 
sac  from  its  own  seci-etions  suffice  to  call  in  action  the  l>artly  reflex,  partly 
purjwsive  cramp*! ike  closure  of  the  lids,  aud  put  a  strain  ou  the  freshly- 
closcil  wound  every  time  an  attempt  is  made  to  open  the  palpebral  fissure. 
To  diminish  so  far  as  possible  this  tendency  it  is  ad  van  tageousy  after  gently 
pulbncr  down  the  lower  lid  sufficiently  to  paiiJy  open  the  jialpebml  fissure, 
to  instil  a  few  drops  of  a  tw0"i>er  cent,  cocaine  solution  heated  to  or  100*^ 
F*  In  fact,  it  is  a  great  afl  vantage  to  have  the  boric  acid  solution  used  to 
wash  the  lids  and  conjunctiva!  sac  of  this  temperature.  In  such  [patients 
it  is  a  gi<jl<len  rule  to  be  satisfiecl  witli  opening  the  fissure  of  the  lids  simply 
by  gently  pulling  down  the  lower  lid,  washing  the  fissure  with  the  warm 
solution,  and  repeating  the  mancenvre  until  the  sac  and  eyelashes  are  cleansed 
Irom  all  adliering  mucus.  Gentle  wiping  of  the  fissure  of  tlie  lids  aud  of  the 
eyelashes  with  bichloride  gauze  will  often  facilitate  this  prot?es3,  A  good 
view  of  the  wound  when  desired  may  oflen  l>cobtainetl  by  placing  the  thumb 
on  the  eyebrow  and  slightly  elevating  it,  while  the  patient  is  told  to  look 
gently  downward,  thus  preventing  the  accompanying  descent  of  the  upper 
lid*  In  the  first  few  hours  afler  op<^ration  there  is  apt  to  l:>e  backache,  with 
great  discomfort  and  restlessness  on  the  jjart  of  the  p^ient,  and  this  can  be 
materially  alh^viutcfl  by  frequent  change  of  position  made  by  a  eom{>ete[]t 
nurse  alternately  raising  the  patient  to  a  sitting  posture  on  a  proper  bed 
chair,  altering  the  inclination  of  the  chair^  or  allowing  him  to  lie  flat  again 
on  the  bed.  As  to  the  proper  dressing  after  op*  rati  on,  there  is  the  greatest 
divereity  of  opinion  and  practifje  among  oplitlialmic  stirgeons.  It  is,  I  think^ 
evident  that  tlieoretically  there  can  l>e  do  better  liandage  than  tliat  affordeti 
by  the  np|>er  lid  of  tlie  operated  eye  if  it  be  held  gently  and  persistently 
in  place  by  the  |>atient.  Any  addition  to  this  natural  bandage  lieats  the 
Of:)njunctival  sac  and  increases  ita  secretions  aud  favors  the  multipli«ition 
of  the  microbes  which  inhabit  it,  and  HimQ  surgeons,  especially  Gayet  in 
Lyons,  have  treated  numerous  cases  without  any  bandage,  while  others  use 
simply  a  darkened  mask  to  prevent  any  acc^idental  pressure  on  the  eye. 
With  relays  of  perfect  nurses  and  with  patients  absolutely  self-possessed 
and  wlio  never  forget  tlieniselvos,  there  can  l>e  no  more  perfect  bandage. 
Patients  endowed  with  such  self-control  and  quietude  are  rare,  and  every 
sui^^eon  of  any  exijerieuce  ha8  *)nly  too  often  seen  the  various  deleterious 
and  often  disastrous  accidents  which  may  arise  from  bursting  o[>en  of  the 


wound  before*  it  is  firmly  healed.  Experience  also  shows  us  that  a  li 
support  to  tlie  orbicularis  is  a  great  help  to  the  patient  in  keeping  ihe  er*^ 
litk  elosed  and  immobile,  and  the  author  tlierefore  always  puts  on  a  ligbi 
bandage,  and  is  in  the  habit  of  closing  both  eyes,  because  when  one  eye  is 
oiK*n  and  is  moved  the  other  eye,  even  under  the  closed  lid,  makes  a  cor- 
responding ex cu lesion.  Chishuhn,  however,  reports  favorable  results  frm 
leaving  one  eye  fi^ee.  lljort  has  also  published  the  result-s  of  the  open- 
wound  treatnieut  of  cataract^  and  considers  the  free  escape  of  the  txvnteoif 
of  the  conjunctival  sac  cauml  by  tlie  motion  of  the  lids  a  safeguard  agaiM 
infection.  He  at  first  bandaged  the  eyes  for  twenty-four  hours,  but  hk 
later  ca«es  of  one  hundred  consecutive  extractior>s  were  treated  by  the  o\m 
method  throughout*  Of  these  cases  treated  without  bandage  he  refiort^  m 
prolapse's  of  the  iris,  five  losses  of  vitreous,  one  case  of  panophdialmitis 
(considered  by  tlie  antlior  of  Inematcjgenous  origin),  and  three  cases  of  stidi 
severe  inflammation  as  to  leave  only  liglit  perception  or  counting  of  fiag^r* 
at  short  distances^ — results  which  do  not  seem  verj'  encouraging,  Tbe 
mental  ilepression  and  physical  unrest  which  come  over  most  patimts  in 
confinement  to  \kkI  with  ahsuUite  quietude  is  to  be  combatetl  by  the  oua* 
stant  care  of  a  good  nurse,  changing  the  patient's  position  frmrjuently,  witlt- 
out  allowing  him  to  use  any  exertion,  and  having  some  one  to  read  to  liiui 
to  help  j^ass  the  weary  hours.  If  the  }mtient  bears  confiement  well  k 
should  be  kept  in  bed  until  the  wound  is  firmly  healed  ;  if  not,  he  shoiiiJ 
be  allowwl  at  any  time  to  be  gotten  out  of  bed  well  wrapped  up  in  blanketa 
and  allowed  to  sit  on  an  easy  chair  alongside  of  ihe  betl,  thus  avoiding  tlie 
straining  incident  to  putting  on  ordinaiy  clothing.  He  should  lie  fed  witb 
soft  and  nutritions  food,  and  in  most  instances  supplied  with  a  miHierate 
amount  of  alcoholic  stimulant.  This  should  never  be  omitted  where  tk 
patient  has  been  in  the  habit  of  using  beer  or  w  ine,  XMicre  old  pt^ipfc 
become  feeble  or  exhibit  any  tendency  to  hypostatic  congestion  of  tbe  Innp 
they  shoidd  be  promptly  gotten  out  of  bed,  and  quinine,  strj  chnia,  ami 
stininhmts  administ^i^red  in  sufficient  doses,  M'hile  suitable  csounter-irritaritm 
is  applieil  to  the  chest,  Tiie  bandage  should  be  removed  once  in  tm^Afij- 
four  hours  to  cleanse  the  conjunctival  sac  of  its  secretion^  and  sboulfl  i^' 
discoutiaued  so  soon  as  tlie  wound  is  firmly  healed,  as  it  tends  to  kix^|>  tte 
eye  warm  and  stimulate  the  conjunctiva  to  activity,  tmnsing  it  to  thruvrutt 
more  mucus  and  epithelium  than  it  would  normally,  and  atfbrding  die  M 
of  brood-ovens  for  the  multiplication  of  auy  bacilli  which  may  be  in  t'^*^ 
conjunct i\al  sac  or  may  obtain  at5ccss  to  it  tli rough  the  lacrymal 
sages,  Tlic  light  of  the  room  should  be  mtideratcHl  by  proj>er  shade;?,  and 
the  eyes  protected  by  dark  glasses  and  a  frontal  shade.  In  changiu^  t^'^' 
bandage  there  is  always  danger  of  starting  the  wound  if  tlic  physiciufi  I* 
not  exceedingly  caret ul  and  gentle,  and  if  he  does  not  emphiy  hikrwnnu 
solutions  to  cleanse  the  eye,  but^  on  the  other  hand,  the  removal  of  the 
tion  is  advantageous,  and  any  germs  w  hrch  may  l»e  multiplying  aiv  nifltt'- 
riallj'  diminished  in  number.    Morcovi-r,  in  many  feeble  jje^ipk  the  ^"f^ 
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may  \m  doing  badly  without  any  paiuj  and  it  is  on  this  ground  also  ex|>c- 
dient  to  remove  tlie  dressing  and  examine  the  eye  early.  Where  there  is 
marked  inflammatory  reaction  leed  compresses,  aided  by  the  instilktion  of 
mydriatics  and  by  al>straction  ijf  ItlotMl  from  the  teni[>le,  have  in  tlie  author's 
haBd:3  provt'd  tlie  must  successful  methrxl  of  moderating  and  subduing  the 
inflammation.  When  imtients  are  allowed  to  go  into  the  fresh  air,  rare  should 
be  token  to  avoid  high  wind  and  dust,  both  of  which  are  likely  to  augment 
any  existent  lo%v  grade  of  conjunctival  inflammation  or  of  ciliary  congestion, 
and  to  protect  the  eyes  from  the  glare  of  light  by  means  of  Loudon  smoke- 
glasses.  No  matter  how  Buecessful  the  operation,  the  use  of  glasses  for  near 
work  should  not  be  allowed  for  two  months  after  the  ojicmtion,  inasmuch 
as  the  convergence  of  the  eyes  for  near  work,  although  the  accomui  ml  alive 
power  has  been  taken  away,  is  likely  to  cause  ciliary  congestion  and  a  thick- 
ening of  any  secondary  membrane  occupying  tlie  pupillary  space. 

The  Exirajciioii  with  Iridedoniif, — This  is  eminently  suiU,xl  to  that  large 
class  of  cases  in  which  there  is  considerable  transi)arcnt  and  semi-opaque 
and  soft  cortical  matter,  because  it  }K^rmits  a  more  thorough  evacuation  of 
it,  while  in  the  simple  opration  the  manipulations  to  get  rid  of  it  infallibly 
result  in  displacing  a  consiJerahle  portion  into  the  posterior  chaniher  l>ehind 
the  iris.  It  has  also  the  advantage  that  it  can  be  jier farmed  with  a  slightly 
smaller  flap.  On  the  other  hand,  the  hemorrhage  which  at  times  occurs 
from  the  iris  obscures  the  fiehl  of  operation,  renders  any  accurate  incision 
into  the  capsule  difficult,  and  at  times  leaves  a  mass  of  blood  in  the  anterior 
chamber  after  the  evacuation  of  the  lens,  which  under  the  most  favorable 
circuuL^tances  must  Ijc  absorbed  before  clear  vision  can  be  obtained,  and 
which  is  likely  to  l^ve  a  delicate  fibrinous  film  adherent  to  the  iris  and 
obstructing  more  or  less  of  the  pupiL  Mor(K)ver,  unless  very  great  care  is 
taken  in  the  toilet  of  the  wcuind,  the  edges  of  the  cut  iris,  uveal  pigment, 
and  tags  of  capsule  are  apt  to  become  entangled  in  it  and  to  be  the  cause 
of  uneven  cicatrization  and  the  starting-point  of  various  pathological  pitH 
c^ses.  The  amount  of  light  admitted  by  the  cololx>ma  where  this  is  not 
entirely  covered  by  the  upjier  lid  is  at  times  annoying  to  the  |xiticnt,  and, 
by  admitting  peripheral  beams  as  well  as  central  ones,  clouds  the  retinal 
image.  This  is  often  felt  in  out-door  oocnipations  so  much  as  to  be  a  decided 
disadvantage  to  the  patient,  although  in  the  consulting-room  with  favorable 
light  the  vision  may  be  normal  in  acuity. 

In  the  opiuion  of  the  author  tlie  combined  operation  offers  better  chances 
of  success  than  the  simple  operation  in  most  cases  where  there  is  much 
unripe  cortical,  although  he  has  often  had  good  recoveries  from  the  simple 
operation  in  the  unri|>e  «itanw^ts  of  patients  in  wliom  the  iutra-ocular 
bloud-vessel  system  has  been  normal  and  the  osmosis  and  exosniosis 
letive.  In  these  cases,  and  in  all  cases  of  complicate  cataract  in  which  the 
amount  of  light-perception  and  state  of  the  tissues  of  the  eye  are  such  as 
to  off'er  any  rmsonable  prosjiect  of  t>cncfit  from  the  operation,  the  cpiestion 
preliminary  iridedomy  should  be  duly  considered.    In  cases  with  in- 
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creased  Intm-ocular  pressure  aud  a  tendency  to  glaucoma,  and  in  oases 
where  there  are  inflamniutury  adhesions  l>etween  the  irb  and  the  lens,  it 
offers  the  opportuoity  of  getting  the  eye  in  a  better  condition  before  we 
extract  the  cataract.  It  has  also  the  advautage  over  the  combined  oix*ratioo 
that  we  get  rid  of  all  bemorrhage  when  the  lens  U  extracte<l,  and  that  we 
thus  obtain  a  clear  field  to  judge  of  our  caj)snlotomy<  Moreover,  like  the 
conibioefl  opcmtion,  it  also  enables  us  better  to  get  rid  of  any  remaining  cor- 
ticid  rnam^a.  The  disadvantage  (consists  mainly  m  the  length  of  time  dur- 
ing which  the  patient  must  be  retained  under  observation,  and  the  extrac- 
tion should  not  follow  the  iridectomy  in  a  less  period  than  fi^(*m  four  to  si 
weeks,  or  nntil  all  ciliar}-  irritation  has  disappeared  from  tlie  eye. 

The  CuiVmg  of  the  Gapmle, — Thi?!  is  probably  the  most  difficult  and 
uncertain  |>art  of  any  cataract  operation,  for  while  any  sharp  instrument 
carried  aerasa  it  will  cjinsc  a  cut  or  tc^ar,  it  is  excessively  difficult  and,  In 
fiictj  in  moat  instances  impossible  to  make  this  of  any  desired  shape.  The 
verj^  great  diversity  of  practice  among  different  operators  ta  convincing 
proof  that  none  of  our  present  methods  have  arrived  at  any  considerable 
certainty  in  the  result.  It  is  desirable,  if  ix)S8ible,  to  cut  or  tear  out  a 
oentral  piece  of  the  anterior  capsule,  and  at  the  same  time  eminently  unde- 
sirable to  leave  a  tongue  or  flap  wliieh  can  be  carried  into  the  incision  ai^d 
heal  in  the  wouud,  A  linear  iueision  would  appear  at  first  sight  to  avoid 
this  difficu Uy,  and  if  it  do.ses  promptly  to  prevent  any  lens-matter  from 
protruding  and  coming  in  contact  with  tlie  iris^  at  the  same  time  protecting 
any  remnants  of  it  lying  within  the  capsular  sac  fmm  free  access  of  the 
acjucousj  and  thus  avoiding  the  swelling  which  so  otVn  induces  irritation 
and  inflammation  of  the  iris  or  an  attack  of  glaucoma.  It  is,  however^  by 
no  means  certain  that  the  capsule  will  be  elastic  enough  to  let  out  the  lens  even 
throLigh  a  peripheral  linear  incision  into  it  without  its  tearing  into  flaps  or 
tongues  wdjteh  may  heal  in  the  wound,  although^  of  course,  this  is  mechan- 
ically less  likely  to  hapj>en  in  the  simple  than  in  the  combined  ojjeration. 
In  any  event,  by  peripheral  t^apulotomy  the  anterior  capsule  will  usually 
be  in  front  of  the  pupillary  space,  and  owing  to  the  proliferation  of  iti' 
epithelium  necessitate  a  secondary  oi>eration,  which  we  are  oilen  able  to 
avoid  when  ive  succeed  in  removing  a  piece  of  it  or  in  making  a  large 
opening  into  its  centml  portion, 

Extrnetion  in  the  Gtpsitk\ — Where  we  are  able  to  remove  the  entire 
capsule  with  the  lens  we  have  the  most  fiivorable  {wssible  conditions  for 
jiermanently  good  vision  at^er  the  oi>eration*  In  some  rare  instances  in 
over-rii>e  catai-actB,  the  lens  in  iis  capsule  will  detach  itself  from  the  zonula 
and  the  hyaloid,  and  slip  mit  of  the  eye  with  the  usual  manipulations  by 
which  we  favor  ite  egress  in  teases  where  we  liave  divided  the  t^psule,  and 
occasionally,  where  tliere  is  an  over- ripe  cataract  with  thickening  of  the 
eai)sule  and  a  tension  rather  lielow  normal,  we  can  succeed  in  removing  the 
lens  in  the  cajjsnle  by  a  sharp  hook  or  wire  loop;  but  in  many  instances 
this  is  impossible,    Pagenstecher,  who  has  devoted  himself  for  many  years 
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to  the  cultivatioo  of  this  raethod,  and  who  certainly  exercises  admimble 
judgment  in  his  choice  ol' cases,  tolls  us  tliat  out  of  tliree  hundred  ami  fifty- 
tbr^  cases  he  sacoeeded  in  removing  the  leus  in  its  capsule  two  hundred 
and  Dinety  tim^,  while  sixty-three  times  the  capsule  burst.  Ha^sner  has 
eodeavored  to  secure  a  clear  and  ftxial  popil  by  puncturing  the  liyaluid  io 
the  fiisaa  patellaris  with  a  needle  after  tlie  completion  of  a  cataract  opera- 
tion ^  thus  endeavoring  to  push  aside  the  capsule  ant  I  secure  a  clear  loop  of 
vitretMia  in  the  wound.  His  example  ha^  been  followed  by  some  other 
operators,  but  the  author  has  no  imli vidua!  expenenee  with  the  method — a 
metluKl  wliich  in  unruly  ea^-s  or  in  fluid  vitreous  would  seem  to  favor  a 
prolapse  of  vitreous  into  the  %vauud» 

Prolapse  of  (he  Irk, — In  the  ojK^ratiou  without  iridectomy,  if  ike  incimon 
be  pmperltf  placed^  there  will  be  but  a  small  i>erceutage  of  immetltate  pro- 
lapse, and  when  it  is  sitnply  pushed  up  against  the  w^ound  or  caught  be- 
tween its  lijia  it  may  often  be  retluced  by  gentle  circular  rubbing  over  the 
cornea  on  the  clost^d  lid*  If  this  does  not  cause  it  to  retract,  or  if  after  a 
few  moments'  wailing  it  shows  a  tendemy  lo  iT|>rodiioe  itself,  it  is  l)etter  to 
perform  an  iridectomy.  More  serious  are  those  cases  which  come  from  the 
reoix^ning  of  the  wound  within  one  to  three  days  after  the  oi)eration,  Pro- 
lai»se,  if  dctectetl  immediately  after  its  oceun-enee  or  e%^en  on  tlie  day  follow*- 
ing,  is  i>est  treattnl  by  iridectomy,  and  in  nervous  patients  this  should  be 
performed  under  the  influence  of  an  anaesthetic.  Where  the  favondde 
)»eriod  has  been  allowed  to  slip  by,  and  the  iris  is  jvartly  healed  in  the  wound, 
it  is  best  not  to  undertake  snipping  otf  of  tlic  protruding  |x)rtions  for  ten 
days  or  tsvo  weeks  after  tlie  operation,  and  then  only  where  the  prolapse 
appeal's  to  increase.  As  a  general  rule  they  call  for  more  complete  quiet  on 
the  part  of  the  patient  and  a  long  jicrsistenee  in  careful  bandaging  and 
daily  cleansing  of  the  eye.  If  left  to  themselves  even  large  prolapses  will 
frequently  cicatrize  and  flatten,  but  the  [period  of  hwiling  is  much  prolonged, 
and  slight  pluitojihobia,  laerymation^  and  vascular  injection  along  the  line 
of  the  wound  last  for  weeks.  The  wound  is  liable  to  infcclioji  for  a  longer 
perii»d,and  the  distortion  of  the  cornea  and  couseqiient  astigmatism  is  mtich 
greater.  The  displacement  of  tlie  pupil  and  the  drag  on  the  opposite  side 
of  the  iris  are  also  unfavoi-able  conditions.  Even  extensive  prolapses  rarely 
lead  to  vitjlcnt  iridoeyclitis  or  to  snj>])u ration,  but  oftcu  ncwssitate  a 
guljsequcnt  iridectomy  on  accf>unt  Mf  closure  of  the  pupil.  Frequently 
there  is  no  complete  prolapse;,  hut  some  peripheral  portion  of  the  iris  lieeomes 
adherent  by  its  anterior  surface  to  the  lips  of  the  wound  or  [jartly  cimght 
in  it,  cau.%ing  the  pupil  to  be  drawn  up  towards  this  p*iiut.  Such  eyes  will 
often  liecome  quiet,  with  excellent  vision.  Where  in  the  combine<l  opera- 
tion the  eut  edjre  of  the  iris  remains  caught  in  the  wound  it  should  either 
be  gently  replaced  or  aeizetl  and  cut  off.  Such  imjwdement  cannot  l>e  too 
earc*ftdly  guarded  agdnst,  it  being  a  prolific  cause  of  drawing  up  the  pupil 
with  secondary  inflammatory  processes  in  the  iris  and  capsule,  and  in  some 
in^ttauces  gives  rise  to  eystoid  cicatrix,  in  others  to  glaucoma* 


nmrnmn  ow  tub  hmu. 


Htdurhtf/  ihfi  lAjm  o/  ih^.  Jneimotu — With  a  view  to  promote  rapid  beal- 
lii^  i*f  litK  WiJiKi'l  urid  to  pirviuit.  [jrotwim*  of  tlie  iris,  gutureB  Imvt?  been 
llttrrHlutui^l  \nUt  ihii  ( il^i  K  of  t\w  cut  mrnm^  utid,  lu  *^pite  of  the  additional 
llijnrv  Hmw  ljiflli'tr«i  nn  flm  mrnm  mnl  fif  the  (jpjJortimUy  for  leucocytes 
Hill  I  liarilll  Ut  ill  VIM  111  it  aluii^  the  f^oum*  fjf  tljc  threads  thus  hisertcd, 
iiiijiH'riitin  fiiviJiiilili'  leHiiltrt  im\  n'|Nirt4Hl.  In  1868  H.  W.  Williams/  of 
ItimltHi^  r»*]tni1*Hl  iiiii y-iljii'"  <  :f  ii'fulrt!  in  i\m  way,  and  more  recently 
tjiiyil,  r^eniiiik,  Hiuirf/  Mi  tnlH/ii,  luid  Kalt  Irnve  published  various 
vmm  imiU^l  hi  ihlii  niaiiiKir^  njipurentl y  witliuiit  knowledge  of  Williams's 
phtviouii  vvm'k  In  tliii  dirtH.*tii»n.  Willimns  rtiLfiluytn]  a  fine  single  tEiread, 
iind  n^muvinl  U  {\\m\  tlic  lU\li  (o  Oie  Hixhxiith  day,  Mendoza  and  Kalt 
limi'il  their  Nntiii*<i4  Mmv  (lie  iHirnvuI  iiieii^iun  is  made,  and  bring  the  koife 
out  In  twivn  thi*  two  poin((i  of  ?iiitutx\ 

MutvirnUuti  of  Unrtp<>  OAtarnct, — Following  Foerster's  suggest ioE 
of  riponin^i  etitunuH  bv  tnu?4j4aii:t\  large  nnniUi's  of  cmt^  have  been  treated 
ill  thin  \\%}\  jmtine  with  und  mmv  without  iridectomy*  Opinions  vary 
mili^l  Hi  to  Itii  vidiH\  In  tlu^  hmnb  of  the  atithon  slight  frictions  on  the 
iMtliNl  Hller  o|Mniiii)t  i\w  anterior  diiuiiUT  not  sufficient  to  muse  my  re- 
mlioo  on  the  |mrt  of  i\w  irin  haw*  h^^n  most  uiit^rtmin  in  tlieir  result^  ran?ly 
)ii\i«ttH^in^  tMnvphit^  luatnmttoii  of  llw  ititftinct.  McH^nly  *  riept^rtsi  thai  in 
ktim>  \m'  KviiU  of  ht*  awtxn  of  unrijie  imtanut  irid^notny  and  gentle  mas- 
fkitr%l  iM  ri|iiHi  th^  cwit^mH  to  llie  d<^r%\l  |ioiut,aihd  tlial  wh«ti  n«agfaer 
^H^lw^l^g^^  wii«  i^i|4ontl  W  bud  per  oeol.  of  viatent  iritis  Geotle 

fVk'lk^*  \m|i»til<^  itiMlf  iMivt  Imii  mmA  m»m  c€fertiw^  but  m  open 

iW  \Ur  Wviiiv  Im  inliMdim  m  «UitioMd  io^trumeiit  into  tbe 

wiiU  Hi  iti^  lieibiUly     m(feliu¥  of      mamim  in  e*ses  of 
im^^  jgmmm.         «i  m       Sl^  di*^  the  mnlt  of 
Mnim.  WSt^mA^^wmhemiim  mMt^  m  tk^  plui  of  Mnia;  W 
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iiS€Hi  it  to  remove  cortical  remnaote.  Botli  he  and  Casaamata,  in  1782, 
appear  to  tiave  used  water  with  alc5ohol  for  this  purpose.  This  method  of 
procedure  failed  to  obtain  a  foothold  in  praetioe, — Gueriu,  Paulij  and 
Himly  mentioning  it  only  to  condemn  it.  It  was  not  rciRnve^l  until  the 
adv^ent  of  antiseptic  surgery^  siuce  which  time  it  has  been  uaod  in  degrt?fs 
varying  from  tiiat  above  described  to  the  introduction  of  the  licak  of  a 
syringe  Into  the  wound,  or  a^mplete  introduction  of  a  hollow  tube  into  the 
anterior  chamber  and  washing  it  out  eitlier  with  distillel  water,  boric  acid, 
or  Panas*s  solution*  The  author  believes  it  preferable  not  to  introduce  any 
instrument  into  the  eye  for  the  washing  out  of  cortical  remtianta* 

Treatment  of  Secondary  Gataraot. — As  has  been  already  described 
in  the  act!tion  on  cUnifal  appearances,  we  often  have  such  folding  and 
thickeniDg  of  the  capsule  coming  on  at  varying  periods  after  cataract 
ofKirations  as  materially  to  diminish  vision*  Where  such  changes  are 
limiteil  to  the  anterior  and  posterior  capsulesj  we  usually  readily  reestablish 
good  acuity  of  vision  by  cutting  or  tearing  the  film,  and,  w^here  this  is 
tougher  than  usual,  being  carefid  to  avoid  any  traction  on  the  ssonnia  or 
ciliary  processes,  either  by  the  intnxluctiou  of  a  second  needle  or  knife- 
needle  through  the  same  rent  in  the  capsule,  when  the  careful  separarion  of 
the  two  instruments  will  usually  secnre  a  good  result.  When,  however, 
such  secontlary  cataract  has  bc^en  acconii^anied  by  plastic  iritis,  by  drawing 
up  of  the  capsule  into  the  extraction  wound,  or  by  the  development  of 
gIau<oma,  we  have  conditions  which  tax  all  the  ingenuity  of  tlie  surgeon, 
and  only  t^x>  frequently,  in  spite  of  his  best  efforts,  lead  to  blindness*  It 
has  been  claimed  by  Boeder  tliat  every  operation  for  secondary  cataract 
leads  to  a  change  in  the  curvature  of  the  comm  and  a  consequent  variation 
iu  the  amount  of  astigmatism.  Wliile  in  some  eases  where  secondary 
cataract  has  been  dense  and  thick  the  author  has  found  sucli  changes,  in 
the  majority  of  instanees  the  patients  will  pick  out  the  same  cylindrical 
correction  which  they  did  before  tlie  secondary  operation. 

THE  ASTIGMATIBM  PRODUCEB  BY  CATARACT  OPERATIOKl. 

A  certain  amount  of  astigmatism  is  almost  sure  to  be  produced  by  the 
cicatrizing  process,  and  it  ensuei^  with  such  regularity  that  it  is  often 
possible  by  simple  inspection  of  the  eye  to  ascertain  within  a  few  degrees  the 
jKifiition  in  which  the  axis  of  the  convex  cylindrical  correcting-glass  should 
be  phiei'd.  This  is  usually  in  a  ixisition  parallel  to  a  line  joining  the  points 
of  puncture  and  counter  puncture,  the  cicatrization  causing  a  fiatt(?ning  in 
the  meridian  at  right  angles,  and  in  cases  where  this  is  considerable  theJ'e 
is  a  slight  bulging  of  the  meridian  which  is  parallel  to  the  direction  of  the 
incision.  W^hile,  as  just  stated,  the  resultant  astigmatism  has  usually  the 
meridian  of  least  curvature  at  right  aiigl^  to  the  line  of  ineision,  an  ob- 
servation of  Laqueur  shows  that  it  may  occasionally  be  in  oi)[XJsite  direc- 
tions. Such  instances  are  either  due  to  the  existence  of  a  high  grade  of 
astigmatism  before  the  operation^  the  meridian  of  grmtest  curvature  being 
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at  right  angles  to  that  chosen  for  the  melsion^  and  the  connteracting 
iofliienoe  of  the  o|X'nition  not  being  sufficient  to  counterbalance  it^  or  to 
Bome  unexplained  irregularity  in  the  healing  pnx^^  the  edges  of  the 
wound  rucking  up  a^inst  each  other  instead  of  overlapping  as  usual.  As 
might  be  expected^  tlie  astigmatif^m  is  usually  greater  when  tlie  flap  baa 
been  large  than  when  it  is  small^  and  my  record^books  show,  as  a  nde, 
much  lower  astigniatLsm  after  iridectomy  and  after  peri|)heric  linear  opera- 
tions (Graefe's  operation)  than  after  flap  extractions.  It  is  always  gnutcr 
where  a  prolajjse  of  the  iris  has  been  allowed  to  cicatrize  in  tlie  wound  ^  or 
where  a  mass  of  consistent  vitreous  lia-s  come  to  occupy  tlte  same  {xisition 
and  remained  there  during  the  healing  process-  It  m  rare  that  acuity  of 
vision  i§  not  materially  increased  by  a  carefid  cylindrical  correction  in  a 
sufticteut  degree  to  be  grateful  ly  appreciated  by  the  patient^  and  it  is 
f^iugiilar  how  long  this  fact  has  been  overlooked  by  the  bulk  of  the  pro- 
fc*;^ioTi,  and  how  few  ojKTators,  even  to  day,  carefully  correct  their  cases. 
Yet  I  have  seen  sucocfisful  oiierattons  for  t^taract  where  the  patients  were 
difssatiefittl  with  the  result^  and,  in  spite  of  clear  media,  could  not  r«id  any 
onlinary  (irint,  who  have  been  most  agreeably  astonished  when  provided 
with  a  proffer  gphem-cylindrical  coiTection,  The  amount  of  astigmatism 
IS  usually  greater  soon  after  the  operation^  and  it  often  diminishes  so  con- 
iiderably  witliin  a  few  nionihs  that  a  weaker  cylinder  tlian  that  selected 
four  to  six  weeks  after  operation  will  much  improve  the  vision,  Donders^ 
ill  his  classic  work  on  refraction,  long  ngo  calkd  our  attention  to  the  fact 
that  regular  astigmatism  fmiuently  followed  the  ojierations  for  cataract  as 
Will  as  t\ii.yi?e  of  iridectorayj  but  dt.ii'S  not  swm  to  have  followed  up  the  sub- 
je<i  more  minutely.  It  has  of  late  l>een  the  subject  of  much  study  and  dis- 
cns^iftn  by  various  authors.  From  the  time  of  the  completion  of  the  incision 
in  a  cataract  operation^  the  curvature  of  the  cornea  varies  with  the  pressure 
of  tlie  eyelids  on  the  eyeball,  and  wiih  the  action  of  the  muscles  of  the  eye 
every  time  that  the  eyelmll  is  moved  under  their  influence.  Baiardi^  in 
examining  sueb  eyc^  with  the  ophthalmometer,  found  that  each  time  tlie 
ej^o  winked  and  closed  snffieiently  to  bring  the  cilia  in  the  field  of  tlie 
instrnincnt  the  njnif^l  imagef?  appraaehtd  each  other  in  the  vertical  merid- 
ian (c:^trnctinn  having  been  performetl  upward),  while  they  separated  in 
the  horizontal  niertdiau.  Jackson*  has  given  us  a  careful  study  of  the 
development  and  cour^^  of  astigmatism  after  cataract  operations.  He  says 
that  either  simple  inspection  of  the  cornea  or  the  use  of  Placido's  disk 
shows  that  the  IVirm  of  the  cornea  remains  normal  until  the  anterior 
cliamber  is  re-established;  "then*  in  tlie  course  of  two  or  three  days,  or 
sometime**  in  a  few  hours^  the  corneal  asymmetry  I>ecomes  evident  and 
quickly  reaches  its  maximum.  From  this  time  oinvanl  tlie  tendency  is  for 
the  astigmatism  to  diminish,  until  at  length  a  jiermanent  condition  is 
reached."    The  same  autlior  tells  us  that  in  sixty  per  cent,  of  the  cases 


^  Jnckfton^  OpbtlmlmiG  Eeview,  December,  1893,  pp.  34&-80Oi 
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the  change  contiQiied  between  two  and  three  months;  tliat  in  twenty  per 
<^'at.  eliange  continued  in  the  third  month  ;  but  tlvat  in  fif^n  permanence 
was  rmhed  in  the  second  month,  Dolganoif  *  gives  the  average  astigma- 
tism  (us  determinefl  by  Javal's  ophthal niometer)  to  be  4.9  D.  two  weeka 
after  the  o|>erationj  sinking  to  2,8  three  to  four  weeks  after  the  opera- 
tion, and  to  2,6  D.  five  to  six  weeks  aflen  Most  writers  agree  (Chibret, 
Oswaltj  Jackson  J  and  others)  that  the  determination  of  astigmatism  with 
JavaVrj  ophthalmometer  gives  higher  results  than  the  examination  with 
glasses.  It  is  evident,  however,  that  it  is  impossible  to  lay  down  any 
definite  rule  a?i  to  the  amount  of  astigmatism  occurring  after  a  cataract 
operation,  m  this  will  necessarily  vaiy  with  the  location,  the  character^  and 
the  extent  of  the  incision,  with  the  iuereascd  or  diminished  tension  of  the  eye- 
ball, with  the  accidents  during  or  after  operation  (snch  as  loss  of  vitreous 
or  prolapse  of  the  iris)j  aud  with  the  amount  of  subsequent  in  ft  am  mat  ion 
and  of  elTused  cicatrizing  material,  so  tliat  each  case  will  be  a  rule  £or  itaclf, 
and  we  will  be  obliged  to  study  it  carefully  with  the  aid  of  test-lenses. 
There  have  lx?en  numerous  attempts  to  remedy  the  astigmatism  produced 
by  operations  by  incisions  made  into  the  cornea  to  countemet  it,  so  placed 
as  to  bring  al>out  contraction  in  the  meridian  of  greatest  curvature.  Thus, 
Baianii,  Bates,  Falser,  Sc*hiotz,  Keymondj  and  Lucciola  have  given  us  their 
experience  in  such  operations.  The  last  autlior  lias  done  ten  such  opera- 
tions, and  find  A  the  amount  of  flattening  in  the  meridian  of  greatest  curva- 
ture thus  pro<]ueed  averages  about  1  D.  He  furtlier  states  tliiit  where  the 
inoisiou  does  not  oj>en  the  anterior  chamljer,  but  only  efR^ets  a  loss  of  sub- 
stance in  the  cornea,  there  is  an  augmentation  of  curvature  in  the  meridian 
parallel  to  that  in  w^iich  the  incision  is  practised.  More  recently  La  us 
(189S)  has  prove<l  that  in  a  rabbit's  cornea  non-perforating  wounds,  two  in 
number,  one  at  each  end  of  a  given  raeridtau,  placed  two  millimetres  inside 
of  the  limbos,  and  extending  one-fourth  of  the  circunifei'enee  of  the  cornea 
and  two-thirds  of  its  tliiekness,  produce,  after  eicatrixation,  a  permanent 
astigmatism,  from  3  to  6  D*,  tlie  most  curved  meridian  always  running 
parallel  to  the  incisions, 

REMOVAL  OF  THE  TBANSPARENT  LENS  FOH  THE  CURE  OF  MYOPIA, 

The  frequent  good  results  of  tlie  displacement  or  of  the  extraction  of 
cataract  in  myopic  eyes,  and  tlie  much  weaker  glasses  th:it  such  patients  are 
able  to  wear,  have  given  many  surgeons  the  id^  of  correcting  high  degrees 
of  short  sight  by  tlie  removal  of  the  transijarent  lens.  As  long  ago  as 
llOH  Buerhaave*  tells  us  that  he  had  observed  a  cataract  in  a  myope  where 
after  o|>eration  the  patient  eould  see  well  without  a  convex  glass.  Des- 
monceanx  'in  1776  adviso<l  the  extraction  of  the  If^ns  in  cases  of  high 

*  DolganoffT  ArcbW  fur  Aagenbeilkunde,  xiix,  T3« 

'  B'>»?rhaflve,  Abluin<llungea  von  den  Aairenkrunkheiten^  I706t  3>  276. 

•  DesaionceaiUj  Traitt  dts  Maladl«a  dm  Year  «t  dee  Or«iUe«,  PariiJj  1776,  t  L  406, 
and  L  ti  p.  140. 
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myopia  in  the  youug,  and  says  that  he  has  several  times  seen  tlie  operaticio 
practised  with  success.    The  idea^  however,  does  not  seem  to  have  met  with 
acceptoace,  and,  although  we  find  Riditer  *  proposing  the  depression  or  the 
ex  tract  ion  of  the  lens  for  the  cure  of  my  opia,  he  does  not  ap|>ear  everto 
have  perfgrnied  it^  while  Beer,^  although  referring  to  Desmonceaiix  s  prop- 
osition in  his  Repertortum,  and  considering  it  more  fully  in  his  tmtist 
in  eye  diseases,  realized  its  dangers  and  difficuUicH,  but  thought  it  would  lie 
worth  a  trial  in  the  event  of  any  high-grade  myope  being  willing  to  mhm 
at  least  one  eye  to  this  mode  of  cure.    At  the  Heidelberg  Ophthalmologi 
Society  in  1858  Adolph  Weber  stated  that  he  had  several  times  remo? 
the  lens  with  good  effect  in  high  rayr^pia,  and  at  the  same  meetmg  Moo 
also  re|>orted  a  case*    The  advisability  of  the  operation  was  most  iinfev 
ably  discnssed  by  v,  Graefe  and  by  Donders,  and  this,  together  with  an  n 
successful  i^se,  seems  to  have  caused  Moo  re  n  to  abandon  the  operation  ^ 
a  time*    Both  theory  and  practice  apiKjar  to  have  slumbered  until  F 
in  1890  reported  five  cases  in  which  he  had  |>er formed  the  operation^  and  ii 
1893  the  same  author  published  observations  on  eyes  thus  ojierated  wLH 
he  had  watcthed  for  seveml  years,  and  claimed  that  he  had  thus  made  fwfte 
who  were  unable  to  gain  their  daily  bread  once  more  fit  to  pursue  tbeif 
oecu[)ations.    At  that  time  he  operated  only  on  young  p<?ople  with  a  liigb 
degree  of  myopia  and  rejected  those  with  advanced  chorioidal  changes*  Aa 
samples  of  his  favorable  cases  may  be  quote*!  :  I*  A  teacher  twenty-twt 
years  of  age  with  M,  =  20        After  o|K^mtion  the  myopia  had  Wti  ^^ 
duoed  to  5,50  D,,  and  the  patient  read  without  a  glass  at  his  far  poitit  m»d 
wore  full  orjH'ection  for  distance*    II.  A  boy  of  twelve  years  with  M*  =  UD» 
The  oi>ei-ation  rendered  him  nearly  emmetropic,  and  he  used  +  4      for  red- 
ing,   Fukala  operated  by  discission  and  subsequent  evacuation  of  th 
erumbling  and  absorbing  lens- masses*    About  the  same  ilate  (1 890)  Va'*^ 
in  a  paper  before  the  French  Ophthalmologtcal  Society  advocated  tlie  re- 
moval of  the  ck^r  lens  by  extr.iction  in  high  myopia,  nnd  rejwrted  tws* 
Since  that  date  the  o[>eration  seems  to  have  received  tolerably  wide-sprGSJi^ 
acceptance,  and  many  cases  have  been  reported  by  Pfliiger,  Sc*hweig^er» 
Thicr,  V,  Hippel,  Vossius,  Sat  tier,  Wicherkiewiez,  Schroc^der,  I^qncurt 
Widmark,  Hoerstmann,  PergenSj  Eperon,  Fergus,  Lawson,  and  others* 
In  his  last  w^ork  on  this  subject  Fukala^  lias  collected  from  various  sourc?** 
one  tliouaand  eases,  and  still  more  recently  at  the  Moscow  Congress  quoC^ 
two  thousand  eases  as  already  reported  in  the  literature  of  tlje  subje*^ 
Pfluger  in  1893  had  already  opemted  on  twenty- five  such  eyeSj  Imd 
amined  his  patients  subsequently,  and  found  that  all  were  satisfied  wHth  1 
results  except  "one  who  hurt  his  eye  in  deliriura  tremens/'  and  that  tli^^^ 
was  usually  improvement  in  tlie  acuity  of  vision,    Sclnveigger,  howev^^ 
in  reporting  his  cases  does  not  agree  that  there  was  any  betterment  io  fc-^ 

1  Ki<'bler,  Anfangs^nde  der  Wundarzeni  i-fcumt,  Wien,  1700,  Theil  iih 

*  Beer,  Lehre  der  Augt^nkrankheiten,  Wien,  1817,  Theil  ii.  S.  660. 

*  Fiikftk,  Hdliing  hoechfitgradiger  Kursaichtigheil,  Wien,  1S96^  S.  87. 
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acuity  of  vision.  Fukala  and  most  of  those  wlio  have  foimd  improved 
acuity  of  vision  attribute  it  tu  tlie  larger  retinal  images  and  to  tlie  greater 
ilium  inatioQ  of  the  retina  obtained  by  sueh  eyes  when  they  are  able  to  lay 
aside  the  high  concave  glasses  previously  necessary*  Many  of  those  who 
have  thus  operated  agree  that  the  removal  of  the  lens  in  cases  of  myopia 
varying  from  14.5  D-  to  16  D.  leaves  the  eye  nearly  emmetropicj  while 
others  maintain  I  hat  a  previous  myopia  of  20  D*  is  necessary  to  this  result* 
The  variation  in  these  results  is  very  gix?at,  but  it  is  nevcrtlieless  a  re- 
markable faetj  since  we  know  that  in  average  eyes  tlie  o|)eration  for  tuta- 
nict  alters  the  refniction  of  the  eye  about  ten  diopters.  It  is  pnjbahly  due 
mainly  to  the  great  length  of  axis  in  eyes  with  high  myopia  and  in  i>art  to 
the  atrophy  of  the  circular  fibres  of  the  ciliary  musele  whieh  is  cliaracter- 
istic  of  this  state  of  refniction^  thus  allowing  a  relaxation  of  the  zonula 
and  an  increase  in  the  convexity  of  the  leas^  the  operation  having  usually 
been  performed  on  young  subjects  where  the  lens  is  still  elastic  and  n\silieut 
Moreover,  Vossius  has  called  attention  to  the  almost  globular  shape  of  the 
lens  in  a  patient  with  myopia  equal  30  D.,  while  Sattler  maintains  that  the 
lenses  in  high  myopia  do  not  undergo  sclerasis  iu  the  same  way  and  to  the 
same  degree  as  those  in  hypermetropic  and  emmetropic  eyes*  A  case  iu 
which  W  id  mark  operated  on  a  man  of  seventy  years  of  age  for  tlie  cure 
of  myopia  of  If  D.  seems  to  confirm  this  view,  since  the  removal  uf  the  lens 
diminishe<l  the  refraction  only  by  this  amount,  leaving  the  eye  emmetropic. 
This  is  certainly  the  minimum  amount  so  fiir  recorded,  while,  on  the  other 
hand,  Vossins^  who  determined  the  refraction  by  the  shadow  test,  tlie  glass 
being  held  close  to  tlie  examined  eye,  found  that  in  a  t^se  of  myopia  —  30 
tliere  remaineil  after  tlie  oiieration  only  1 ,5  D.,  the  absence  of  the  lens  in 
this  instance  causing  a  diminution  of  refraction  —  D.  Of  course  the 
apjjarcnt  difference  in  refniction  before  and  after  operation  will  depend  very 
much  on  the  accuracy  of  the  primary  determination,  and  in  the  use  of  lenses 
BO  ptiwerful  as  15  D.  to  30  D,  a  few  millimeters  in  the  distance  at  which 
the  glass  is  held  from  the  cornea  will  make  a  great  difference  in  the  result, 
a  much  stronger  glass  being  required  for  each  additional  millimetre  of  dis- 
tancse,  Tlie  testing  glass  should  be  held  either  almost  in  contact  witlx  the 
cornea^  or,  better  still,  a  careful  subjective  determination  of  the  far  point 
or  an  objective  determination  of  it  as  recommended  by  Schweigger  should 
be  adopted.  This  latter  method  consists  of  an  objective  dctcrmf nation  of 
the  anterior  focus  of  the  eye.  A  small  electric  lamp  is  s^^  held  as  to  throw 
a  brightly  illumiuated  image  on  the  retina,  the  return  rays  mv  caught  on  a 
screen,  and  the  distance  measured  between  this  screen  and  the  plane  of  the 
iris*  It  is  also  to  l>e  remembered  that  the  number  of  diopters  which  any 
given  eye  loses  in  its  refraction  by  the  removal  of  its  kns  will  vary  with 
its  length  of  axis,  being  greater  in  an  elongated  eyeball  than  in  an  emme- 
tropic one.  Furthermore,  even  in  an  eye  with  an  axb  of  given  length  we 
would  have  a  greater  optical  result  from  the  removal  of  the  lens  when  the 
anterior  chamber  is  shallow,  and  the  distance  between  the  principal  point 
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of  the  lens  and  the  fovt'a  greater,  than  we  would  have  in  a  deep  anterior 
chamber,  where  this  distance  would  be  shorten  The  imtients  submitted  to 
the  uperation  have  usually  been  young,  but  Pfluger  reports  a  suceessfViI  re- 
sult at  the  age  of  forty-eight,  Suttler  one  at  the  age  of  sixty-four,  and  Wid- 
mark  (as  previously  stated)  one  at  seventy  years. 

Unfortunately  for  absolute  accuracy  in  the  estimation  of  the  probable 
state  of  refraction  after  removal  of  tiie  lens,  we  (xinnot  exfiect  the  ordinary 
dioptric  formulae  to  serve  us  at^eurately,  as  we  know  only  the  mdius  of  cur- 
vature of  I  he  corneEj  wIjUc  the  curvatures  of  the  lens,  its  index  of  refraction, 
and  the  distance  of  its  optical  centre  from  the  fovea  are  all  unknown  quan- 
tities. It  may  lie  assumed  from  the  mc^asurcments  of  Bonders,  confirmed 
by  tlnjse  moi-e  recently  made  by  Otto,*  that  the  cornea  in  high  myopia  i^ 
not  more  ctinvex  tlian  usual  According  to  Ostwalt,^  we  obtain  a  rough 
appi-oximation  to  the  refaction  after  opemtion  by  dividing  the  numk^r  of 
dioptei*s  in  tlie  correcting  glass  before  o|>emtiou  by  two^and  subtmcting  the 
value  thus  obtained  from  the  refractive  value  of  the  emmetropic  normal 
eye  after  removal  of  its  lens,  Hirscliberg^  adopts  very  similar  views  and 
gives  as  examples  (taking  10  D,  as  the  \'alue  of  the  aphakic  emmetropic 
eye); 

D.  4-10  —  16/2=^  2.50  H. 
M.  =  24  + 10  —  2^/2  =  2  D,  M. 
M,-30D.  +  10  — fl0^2  — 5D.  M. 

It  is  evident  that  in  every  instance  the  result  will  depend  on  ^vhether 
the  fovea  dtves  or  does  not  lie  at  the  principal  focus  of  the  cornea.  When 
it  drK^  so  lie  we  have  emmetropia ;  when  it  falls  in  front  of  it  we  have 
r^idual  myopia ;  and  when  it  falls  lK?hind  it,  n^sultaut  hyi>ermetro|ua* 
The  o})enition9  adopted  to  get  rid  of  the  transparent  lens  have  usually  l)eea 
discissions,  or  discissions  followed  by  linear  extractions.  In  c<msiclering 
the  jKJssible  dangers  to  the  ]mtient  after  such  an  operation,  there  is  the  small 
but  ever  present  risk  of  snppuiation  in  spite  of  the  most  conscientious  em- 
ployment of  any  asepsis  or  antisepsis  at  present  at. our  ct>mmand.  The 
risk  of  glaucoma  coming  on  soon  after  the  operation  seems  to  Ijc  reasonably 
within  our  ctmtriil  by  the  prompt  evacuation  of  any  swollen  Icn^j-remnants^ 
but  there  remains  the  possible  awakening  of  low-grade  inflammatory 
processes  and  the  increased  possibility  of  detachment  of  the  K't?na,  a 
(ulamity  to  wliich  myopic  eyes  are  notably  disposed,  even  when  no  ex- 
traneous influences  have  been  put  in  motion  to  cause  inflammatory  processes, 
Severfil  such  detachments  have  alrt^dy  been  reiM>rtcd  {4Sattler,  Yalnde, 
Weckerj  Wniy,  Van  Millingen,  L,  L.  Johnson,  etc.)  as  occurring  in  my- 
opic eyes  which  have  undergone  th*»  Ji)enit!on  for  removal  of  the  lens  even 
where  the  immediate  results  have  been  most  satisfactory*    Fukala,  how- 

*  Otto,  Arcbiv  fiiir  Ophthnlmologie,  xliii.,  8,  S.  547. 
'  Ostwalt,  Centmlblntt  fur  Augenhdlkunde,         S.  888. 
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ever,  does  not  seem  to  think  tliat  the  tendency  to  JetachmeDt  existing  in 
myopic  eyes  after  the  removal  of  the  lens  is  greater  than  that  existing  in 
any  ejes  with  equally  high  grades  of  myopia,  and  cites  Mooren*3  statistics, 
that  of  five  tliousand  six  hiiiidi-ed  and  thirty-one  cases  of  myopia,  with 
all  possible  grades  of  8clerotico-<!horioiditis  jMisteriorj  there  were  one  thon- 
saod  two  hundred  and  seveniy-three  cases  with  one-sided  detachment,  or 
22,S8  per  ceut*,  and  eleven  cases  of  detachment  in  both  eyes.  Prolapse  of 
the  vitreous  at  the  second  stage  of  the  o|>eration — i.e.,  when  the  incision  13 
made  in  the  cornea  to  evacuate  the  fragments  of  the  lens— does  not  seem  to 
have  occurred  as  frequently  as  might  have  been  anticipatefl.  The  statistics 
showing  the  results  of  operations  for  the  removal  of  clear  lenses  in  myopic 
eyes  may  vary  greatly*  Mooren,'  who  reports  one  hundred  and  fifty -six 
operatiiins  on  eighty  iudividualSj  had  none  but  successful  ciises>  The 
results  published  by  other  expert  oi>erators,  however,  are  sufficient  to  show 
that  it  is  by  no  means  an  operation  devoid  of  risk,  and  we  ought  always 
to  remember  that  these  risks  should  weigh  all  the  mure  heavily  inasmuch 
as  we  are  operating  on  seeing  and  not  up<jn  blind  eyes*  Thus,  the  Leipzig 
clinic*  reports,  out  of  seventy -eight  eases,  four  absolute  losses  and  three 
badly  damaged  eyes,  Haedleke^  publishes  fifty  ot>erations  at  the  Univer- 
sity of  Berlin  Eye  Clinic  in  which  there  were  seven  cases  (fourteen  per 
cent.)  of  retinal  detachment.  Darier*  gives  one  hundred  and  forty -two 
caam  of  various  operators  in  which  five  per  cent*  of  the  eyes  were  lost. 
The  losses  were  due  three  times  to  infection  and  four  times  to  detachment 
of  the  retina.  Gelpke*  gives  tlie  statistics  of  fitty-nine  ojierations  on  forty- 
six  individuals,  and  in  twenty-two  eyes — t.c,  in  thirty*elght  j>er  cent  of 
the  eases — glaucoma  developed  in  the  later  stages  of  healing.  It  usually, 
however,  yielded  to  the  instillation  of  myotics,  Schnabel*  tells  ns  that 
he  lias  never  seen  a  ca-^e  where  the  near  mshn  after  oi>cnition  with  the 
use  of  a  convex  glass  has  l>een  as  goocl  as  it  was  before  the  o[>eration, 
either  with  the  unaided  eye  or  with  a  weak  ctim^ve  gla^^s.  These  results, 
while  they  ought  not  to  make  us  overkx>k  the  large  numl>er  of  favorable 
results  reported,  should  make  us  weigh  carefully  the  chances  of  succ^ 
in  any  eye  which  still  has  a  reasonable  amount  of  vision.  Most  authora 
seem  to  assume  that  where  the  myopia  has  reached  from  15  D.  to  20 
D.  a  correction  for  distance  is  not  borne  by  the  |>atient*  Suchj  however, 
has  not  been  the  ex[>erreuce  of  the  author,  and  al though  the  prismatic  dis- 
tortion of  images  even  in  carefully  centred  concave  glasst^s  of  such  strength 
IB  VBry  annoying,  and  although  in  many  cases  vitreous  ojiacity  and  ehorioid 


'  McM>rea,  Die  niedidnischo  and  operative  Behandlutig  Eumiebtigar  Sloemngen^  1807, 
a  118-135. 

*  Otto,  Arcbiv  fur  OjilitbHlmf.lr>(TiR,  jflii. ,  3,  S.  6i^, 

^  Haedicke,  quott*d  in  Ct^ntrnlblutt  fur  Augenhcilktinde,  JuU^  1808,  S-  214. 

*  Dflrler,  BerieM  ucbcr  den  KongrcsrS  m  Mo^knu,  18^7. 

*  Gelpke  und  Blhlert  Beitrwge  zur  Augonheilkunde^  1897»  Heft  xxriiL 
•ScbnaW,  Wiener  medlzinitclie  Wochenaebrlft,  1898|  Nr.  23, 
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cljang<^  matcriiilly  reduce  the  acuity  of  vigiou^  still  many  of  them  find 
great  solace  lu  the  use  uf  distant  glasses^  aud  make  ofit  to  do  a  good  deal 
of  ucar  work  by  using  one  eye  at  a  time  without  a  glass  and  holding 
the  oi:»jwt5  very  near.  In  many  other  caiM^  a  partial  cormtion  gives 
the  patient  a  moderate  but  very  agrt'eiible  aeeommodatlon  for  near  work 
and  does  away  witli  the  disagreeable  necessity  of  holding  the  work  exces- 
sively near  to  the  eye,  Schweigger  is  in  the  habit  of  operating  oo  one 
eye  for  distant  vtsionj  and  allowing  the  patient  to  use  the  other  for  near 
work,  I  have  seen  a  case  which  I  could  foUuw  from  the  age  of  sixteen  to 
the  age  of  fifty,  with  myopia  of  20  D.  in  eaeh  eve,  aecorapanied  with 
marked  thinning  of  the  chorioid  and  stretehmg  of  the  retinal  vessels,  but 
without  any  atrophic  conns.  The  iiatient  at  first  used  — 18  D.  for  dis- 
tance,  and  afterwanls  — 20  D.y  giving  V.  =  20/LXX,  employing  the  eyes 
alternately  without  glassc^s  fur  rt^ading.  At  the  age  of  forty *eight,  after  an 
attack  of  gouty  iritis,  retinal  detachment  occurred  in  one  eye,  but  llie 
patient  can  still  read  eomfurtably  with  the  other  without  a  glass,  and  lias 
with  full  correctioo  a  vision  of  20/C.  Another  patient  has  worn  for  y^rs 
with  comfortO.D.— 2L50O  — 2Cy,axis  135^  20,50O  —  2  Cy. 

axis  30%  this  correction  giving  6/25  in  each  eye,  while  w^ith  binocular  vision 
the  acuity  rises  to  5/20.  For  reading  D.  —  18*50  O  —  2  Cy\  axis  135% 
S*  — 17,50  O  —  2  Cy*  axis  30*^  enable  the  eyes  to  do  much  useful  work. 
Such  high  degrees  of  myopia  as  make  operation  deJsirable  would  seem  to  be 
much  more  frequent  in  Europe  than  with  us,  and  have  certainly  been  great 
rarities  either  in  the  author's  private  or  in  his  hospital  practice*  Where  he 
has  enoouiitered  them,  the  already  ejtisting  useful  although  impaired  vision, 
witli  the  risks  of  oi>erationj  the  loss  of  aocomraodation,  and  the  danger  of 
exciting  any  chorioidal  or  retinal  changes  into  fresh  and  aiigraentetl  activity 
have  always  kept  him  fwin  opemting* 

SOME  OF  THE  CALAMITIES    AND    ACCIDENTS  WHICH  AT  TIMES  ACCOM- 
PANY  OE  FOLLOW^  OPERATIONS  FOR  CATARACT. 

There  is  probably  no  serious  surgical  operation  which j  glinting  pro|>er 
selection  of  the  case,  skilful  performance,  and  careful  nursings  will  give  a 
higher  average  of  success  than  tlie  operation  of  extraction  of  cataract.  The 
portion  of  the  eye  involved  io  the  operation  is  smallj  the  blood-vessel  systena 
is  but  little  implicated  in  any  case,  and  in  gome  forms  of  ojienition  nnt  at  all, 
and  we  usually  therefore  are  not  prepared  to  ex|K?ct  grave  results  to  the  gen- 
eral health,  however  bad  our  prognosis  may  be  as  to  the  restoration  of  useful 
vision.  Nevertheless,  grave  constitutional  disiurbanci^s  will  often  follow  the 
operation,  and  at  times  death  may  result  from  it.  In  most  fatal  eases  it  is 
less  the  dhoet  r^ult  of  the  ojjertition  than  the  itnjM?tiis  given  by  tiie  shock 
and  confinement  to  some  previously  existent  patfiological  process  which 
may  at  the  time  be  iti  abeyance,  but  whirh  once  started  is  powerful  enough 
to  carry  the  patient,  whoso  jjowera  of  resistanee  are  usually  enfeebled  by 
his  age,  rapidly  down  the  hill  to  tlie  valley  of  dt^th  at  tlie  bottom.    It  is 
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rare  to  see  the  inflammatioD  of  the  eye  after  an  opemtioQ  become  the  start- 
iDg' point  of  fatal  di^«a3ef  tlie  remarkable  cases  of  Brettauer'  and  of  Web- 
ster* where  meningitis,  due  apparently  to  panophthalmitis^  carried  off  the 
patient,  being  rare  exceptions.  In  the  case  of  Arlt^^  where  panophthal- 
mhiB  set  in  and  ^vas  followed  by  pneumonia  a  month  after  the  operation, 
the  reported  detaik  do  not  show  whether  the  pneumonia  was  emboHo  or 
wbedier  it  was  simply  a  t^nsec*iitive  accidental  disease.  On  the  other  hand, 
jialhotogktil  processes  sequent  upon  witiiract  operations  often  exhaust  the 
strength  and  retluce  the  v  itality,  rendering  the  }^tient  a  prey  to  intercur- 
rent disea^y  and  often  also  are  the  starting  poiutis  of  sjTnpathetiu  irritation 
and  sympathetic  cydit:s  in  the  fellow*eye.  The  physical  and  mental  de- 
pression dependent  upon  oinfinement  and  separation  from  family  and  accus- 
tomed surroundings  is  often  very  great,  and  I  have  repeatedly  seen  old  peo- 
ple from  country  districts  really  ill^  losing  appetite  and  failing  in  strength, 
from  sheer  home-sick nesi,  even  when  their  operatetl  eye  was  recovering  with- 
out any  bad  sypptoms  and  with  every  prospect  of  useful  vision.  Of  course 
aucli  mental  states  are  more  intense  and  intractable  where  for  any  reason 
the  eye  is  doin^  bailly  and  the  prospects  of  useful  sight  are  diminished. 
The  effect  of  bandaging  the  eyes  or  of  confinement  in  a  darkened  r«x>m  is 
at  times  also  a  powerful  depressant;  v,  Fraeiikel-Hochwart*  cites  a  case 
where  bandaging  of  itself  witliout  oi>eration  brought  on  a  delirium,  which 
disappeared  at  once  without  treatment  on  removal  of  the  canse,  Warlo- 
mont  has  seen  it  prcKlucecl  by  simple  closure  of  the  eyelids.  The  advan- 
tages gained  by  the  early  removal  of  the  bandage  in  keeping  the  patient 
cheerful  and  ccmteut  are  often  a  teniptxition  to  remove  dressings  from  ner- 
vous imtieiits,  and  cause  lis  to  hesitate  and  balance  these  advantages  against 
the  increased  chances  of  rupture  of  the  wound  and  other  accidents  which 
only  ti)o  often  follow  the  iojudieions  exertions  of  ignorant  or  disoljedient 
patients.  This  form  of  delirium  is  quite  distinct  fi^ra  that  occasionally 
produced  by  the  instillation  of  mydriatics  either  before  or  after  an  oi>eration. 
The  same  depressing  influences  render  the  system  a  prey  to  any  latent 
disease* 

Maiariai  Fever. — I  have  several  times  seen  patieoti?  from  malarial  dis- 
tricts who  had  previously  Imd  malarial  fever  but  who  Iiad  been  free  from  it 
for  years,  and  who  considered  tlieraselves  in  their  usual  health,  develop  an 
attack  of  intermittent  fever  within  a  few  days  after  the  operation,  and  I 
onoe  saw  a  patient  eighty  years  of  age  have  a  severe  attack  of  gout  in  the 
big  toe  develop  on  the  fifth  day  after  a  cataract  o[>enition,  accompanied  by 
a  sharp  attack  of  iritis  in  the  operated  eye,  Verneuil  reports  a  case  of  ex- 
traction in  a  patient  with  chronic  gout,  aged  sixty,  where  for  the  first  two 

I  Breltauer,  Becker^  Graefe  und  Sftemiacb,  H^ndbucb^  Bd.  v  S.  SSL 
■  Webster,  Archives  of  OphthulTimloiEfy,  1S88^  vol.  xvii.  pp.  25-28. 

*  At\U  Becken  Graefe  und  8ftemisch|  Handbuch,  Bd,  v.  a,  382. 

•  Detitscbei  Wochenblitt  fur  Gesundheits-Fflege  und  Hettungawesen,  1801,  Bd-  iv, 
152. 
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days  all  went  well,  but  Inter  attacks  of  gout  with  headache,  deliriutn,  an 
eomiioleuce  set  in,  followed  by  death  on  the  tweoty-foui"th  day*  Rock- 
cliffe '  has  rewjrded  a  cme  of  alarming  hceiiiatemcsis  after  operation,  follow 
by  a<::ute  gout  in  the  hands  and  feet  on  the  second  day,  and  by  intense  che- 
mosis  of  the  conjunctiva  on  the  sixth.    The  patient,  notwithstandijig,  re- 
covered with  a  vision  of  6/9.    lu  the  diseussiun,  Nettleahip  thought  acute 
gout  following  catamct  operation  not  uucommon  ;  he  hatl  met  with  it  sev- 
eral times;  while  Lang  had  seen  four  cases,  all  of  which  had  recovered^ 
without  any  ocular  man iiestat ions. 

Faeiaf  erysipelas  is  a  serious  complication  of  opemtions  either  for  cats 
raet  or  glaucoma,  but  I  liave  seen  a  patient  recover  from  a  severe  attack^ 
with  a  good  eye,  the  disease  having  developed  on  the  third  day  after  an 
iridectomy  for  glaucoma. 

Patients  with  asthma,  chronic  bronchitis,  naso-pharyngeal  catarrh,  etc,,^^ 
are  likely  to  develop  hypostatic  p-neumoma  if  kept  too  long  in  the  recum-  . 
bent  position,  to  say  nothing  of  the  dangers  of  springing  of  the  wound  bj^H 
sneezing  and  coughing.  There  are  also  several  recorded  cases  of  fatal^^ 
pneumonia  getting  in  soon  after  the  o|ieration,  apparently  without  any  good  j 
cause.  I  well  remember  un  instance  w  here  violent  double  pneumonia  set  ]i|j|H 
in  an  apparently  healthv  negro  on  the  fourth  day  after  operation,  and  where  ^ 
before  death  the  flap,  which  had  seemingly  united,  bee-ame  loosened  and  fell^j 
down  over  the  cornea,  leaving  the  wound  wide  and  gaping, 

I  have  also  known  sudden  death  to  occur  in  patients  with  fatty  dcgco-^ 
eration  of  tiie  heart  and  subject  to  occasional  attacks  of  angina  pectoris, 
but  who  pn>vious  to  the  oj^eration  had  been  in  what  for  tliem  was  a  fair 
state  of  health,  and  have  been  led  to  consider  such  states  of  the  system  as 
grave  e*)mplicationa  of  cataract* 

Mild  wandering  delirium  without  apparent  <muse  will  somi  times  set  iilH 
after  aitaract  operations  and  clause  the  patient  to  attempt  to  get  up  and  walk 
alnrnt,  and  tug  at  his  bandages  and  sometimes  to  succeed  in  removing  them* 
Such  patients  forget  where  they  are  and  have  hallucinations,  hearing  voices 
of  i^eople  who  are  not  present  tal)cing  to  them,  and  in  rare  instances  have 
violent  delirium.  The  author  reeollects  a  ease  of  simple  extraction,  with 
the  eye  doing  well,  where  the  patient  wanted  to  throw  him  out  of  the 
window,  because  he  heard  his  wife  (who  was  over  a  thousand  miles  distant) 
talking  in  the  hallway  and  he  was  not  permitted  to  see  her.  The  eye  event- 
ually recovered  with  20/XX  vision.  There  is  no  fever  with  the  delirium, 
and  it  comes  at  times  in  people  who  have  never  been  in  the  habit  of  using 
alcoholic  stimulants*  It  usually  yields  promptly  t*>  the  administration  of  | 
stimulants  and  mild  doses  of  opium  or  chlorah  In  oi)cration  on  any  patients 
previously  adtlictetl  to  the  use  of  alcohol,  even  when  not  using  it  to  excess, 
it  is  important  to  continue  their  daily  ration,  and  this  is  even  more  the  case 


1  Eockcliffe,  Trftas,  Ophlh*  Soc*  U.  K,,  June  11,  18%,  p.  352, 
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in  people  who  have  been  hanl  driokers,  ChTsliolm '  refKirts  a  cu^  of  furi- 
ous delirium  iu  a  patient  eighty-two  years  of  age  after  catamct  o[>enition. 

Brt^h^t  DiseuMe, — How  far  Bright^s  disease  of  the  kidney  may  be  a 
eoum  of  danger  in  cataract  opemtbn  my  individual  experience  dv>es  not 
allow  nie  to  decide.  Many  writers  are  of  the  opinion  that  the  pmgntiisis 
of  cataract  ©iteration  as  far  as  the  eye  is  wnwrned  is  very  bad  in  siah  cases. 
Sichel  tells  us  that  Uie  prognosis  of  <iatamct  o|M?ratiuti  nndertaken  on  pa- 
tient* with  this  disease  is  uniformly  unfavorable,  and  contrasts  it  with  the 
good  results  obtained  by  him  in  dialx^tics*  The  author^  has  elsewhere  re- 
ported two  deaths  within  a  few  days  after  cataract  operation,  due  apparently 
to  transient  con|^estion  of  an  already  disea^sed  kidpey  caiistxl  by  tlie  adrnin- 
jstnttion  of  ether  as  an  anajsthetic,  although  every  surgical  clinic  furnishes 
frequent  evidence  that  such  is  not  necessiarily  the  effect  of  ether  anaesthesia 
in  all  t^ii^es  of  Bright*s  disease, 

Dinbeies  3Ieflitm, — Advanced  cases  of  diabetes  mellitus  sometimes  give 
fatal  results  after  operation.  Thus,  Becker  re[>orts  a  case  where^  after  ex- 
tmction  of  cataract  in  one  eye  and  preliminary  iridectomy  in  the  other,  the 
I>atient  died  of  diabetic  coma  on  the  second  day.  The  author  has  also  seen 
a  case  where  afticr  an  opemtion  for  diabetic  cataract  the  mrneo.  became  gan- 
grenous^ as  did  also  apparently  the  brownish  and  discolored  but  consistent 
vitreous,  which  suliseqnently  protruded  from  the  wound  and  whvm  death 
ensued  from  coma  a  week  after  the  operation.  He  also  well  retails  a  case 
where  low-grade  iritis  with  slight  hemorrhages  in  the  vitreous  followed  the 
operation  in  the  second  week,  and  tlie  patient  soon  after  died  from  gan- 
grene of  the  hand  and  fiireariu,  supervening  on  an  accidental  blow  against 
the  corner  of  an  iron  bedstead, 

BEQUEL.E  WHERE  THE  BAD  RESULTS  ABE  CONFINED  TO  THE  EYES 

THEMSELVES, 

Panophthalmitis, — Sloughing  of  the  cornea  and  suppuration  of  the 
eyeball  with  aub^^equent  sfirinking  are  certainly  less  common  than  tlicy  were 
before  the  days  of  aseptic  surgery,  but  we  have  not  been  able  to  banish 
them  altogctiicr  from  the  reconla. 

Plastic  cycUtis  is  only  too  frequent,  and  occasionally  gives  rise  to 
sympathetic  disease  of  the  fellows-eye.  The  [percentage  of  cases  givintj  rise 
to  sympathetic  disease  is  difficult  to  determine,  as  tlie  sympathetic  inflam- 
mation usually  develops  after  the  discharge  of  the  patients,  and  they  often 
wander  to  other  clinics,  Becker  rejx)rts  three  eases  of  sympathetic  affec- 
tion out  of  twelve  hundred  and  sixteen  ciitaract  operations.  It  is  some- 
times rapid  in  its  course  and  sometimes  malignant,  as  in  a  case  of  Knapp's, 
where  it  broke  out  on  the  fifty-sixth  day,  and  where  the  sympathiKing  eye 
was  lost  in  spite  of  the  prompt  enucleation  of  its  fellow.    Sympatlietie  in- 


'  Chisholm^  Richtiiond  nnd  Louisville  Mod,  J*>urn..  JununrVi  1873, 
'  Norris,  Tmiigaetiouft  of  the  Amer,  Ophth.  Soc,,  1S81,  p 
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fl  r  rt  in  mippoird  to  ociear  iDore  fre^a^tljr  after  the  combined  tlian 
111;  ;        uii{>Ie  (i|ii*raiion* 

Proph7lactic  EnuGle&tioD. — Socli  eotnpljcatione  bring  iip  the  quegtioD 
iirfi[ihyhM!tJC  eniielijatiijn,,an<l  the  author  has  slways  been  m  the  habit, 
wh'*rri  {\w  on  one  side  was  shrunken  and  lender  to  the  tx>tieh  as  a  result 
of  i»n*vi*nis  o|)oration  or  injury ^  of  enueleatiug  this  eye  before  undertaking 
i-atiiriirt  «>[i4'ralicin  nn  its  fellow.  Pechdo*  records  two  cases  where  this 
[>nK^iritiou  wan  nf^lutrted,  and  the  operated  eye  attacked  by  plastie  cyelitis, 
wliii'lj  m*i  ill  in  tlie  r^^nd  week  after  the  operation  and  entailed  the  entire 
hm  of  tli«i  fi[n*niU'd  eye* 

Bemorrhage ;  Retro chorioidal  and  other  Forms  of  Intra-Ocular 
Hamorrhage. — ^Homorrhage  wcurring  from  ru|*ture  of  the  ve$*sek  of  the 
eljf»ri<iid  eitljer  during  the  o iteration  or  inimeiliati^ly  afterwards  is  especially 
lili(-ly  to  oi'cnr  in  the  eyes  in  a  state  of  glaiiconiEitons  degeneratioOj  but  it 
M  ill  at  limes  oceur  in  eyes  where  from  their  general  api>eamiK^  and  good 
field  of  vision  we  have  no  reason  to  expect  any  degeneration  of  the  intra* 
iN'ijhir  sT'Hrtcls*  U'hmi  it  occurs  it  tisually  coraes  on  during  the  operation , 
puwhing  iiu  vvard  the  vitreous  and  hm  and  soon  manifesting  itst^lf  at  the 
incision*  It  may  come  in  the  most  skilfully  conducted  operation  without 
any  vir>li*nce  wliatever  lo  tlie  eye,  but  at  times  it  ap^wai^  to  be  brouglit  oq 
mmi  iiWvr  the  openitinn  by  the  increase  of  arterial  pressure  prucbiced  by 
the  jiiitieut'rt  liittiug  up  in  walking  back  to  the  waid,  or  mounting  a 
flight  of  staii'H.  How  impt>sail>le  it  is  with  our  present  methods  of  diag- 
uufiitt  alwnvrt  tti  judge  [is  ilm  likelihuml  of  its  occurrence  is  %veJI  shown  bj 
tt  f-ane  of  Fieuayd^  when^  he  had  &overc  hemorrhage  from  one  eye,  while  the 
felhiw^eye  lui<1  \mm  »utt»<^ssfully  oj)emted  on  by  him  fourteen  days  previ- 
oimly,  Tliat  it  iw  N<^nu"tinu^H  irupoi?sible  to  avoid  is  well  illustrattd  by  a 
aise  of  Wnrhuuont  *  u  hen*  ho  lo^t  one  eye  by  hemorrhage,  which  he  attrib- 
utitl  to  iillowing  liis  imlient  to  walk  up  staim  after  opemtion.  The  uther 
eye  wa»  opemt«Hl  afierwanis  by  Lebrun  with  all  po.^ible  piwautiona,  but 
wiu*,  tiev(M  tlioh''<H,  h«^t  in  the  same  manner.  Vomiting  after  an  oi>eratioii 
eondurUtl  uTider  aniestlu'tit^  may  alsi>  bring  it  on.  It  inay,  htjwever,  come 
on  ist  venil  hours*  atler  ojK^nUiou  without  appaix-nt  cause,  ami  Van  Duyse* 
reports  a  ease*  of  its  ott  urivnoe  on  the  second  day  while  the  |TatieDt  was 
sitting  up  in  ImhI,  while  ammling  to  RamiKihli*  it  may  appej^r  as  late  as 
the  seventh  day.  Berry  •  rt^ports  a  case  aocom^ianying  vomiting  and  epi- 
lopliform  iHvuvulsions  twelve  hours  after  the  ot>eration.  Such  hemorrhage 
of  the  interior  of  the  eye  always  destroy  eyesight  an4  often  lead  to  chronic 
inflmiimation  and  shrinking  of  the  eyeball,  even  where  they  have  mlf 

•  Fi^*ai*l,  BiilWtiQ  dtf  Soc,  Frmn.  d'Opbth  ,  IS84,  p,  141. 
»  WftrK*nv>nt,  Anf»iJ«*  d'Orotbtiqae,    icu  p,  5w 

*  Van  Dttyse,  iWii*m,  l  cr.  p,  112. 

^  BmfT^  OpbdMlmk  Eeview,  1801,  p.  9& 
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emptied  the  ball  of  a  part  of  its  eoEtents.  They  mreJj  cause  sappumtioa 
of  the  eyeball  (jmaophtlialiDitis),  Smaller  hemorrfaii^  eoiutng  on  duricig 
the  healing  process  are  most  unfa^^orable,  but  not  necessarily  destnieliTft of 
eyesight,  Arnold  ^^eport3  an  interesting  case  from  Haah's  clmic  where 
the  hemorrhage  iato  the  vitrtious  occurred  on  the  third  day  and  where  the 
little  blood -mavises  were  visible  with  the  ophthalmoscope  for  months  after^ 
wmids,  V=1/I0-  Heyl  reports  from  8trawbridge*s  clinic  a  case  of  dis^ 
cisstob  in  a  ten-year  old  boy  where,  after  each  of  the  four  dlset^tons,  there 
was  hemorrhage  into  the  vitreous,  the  iris  l^eing  entirely  uninjured.  The 
same  may  be  said  of  those  hemonrhaj;es  which  occur  in  the  anterior  chamber 
either  with  or  without  aecomjianying  inflammation  of  the  iria  Hemor- 
rha^res  in  the  anterior  chamber  during  convalescence  are  more  common  after 
the  combined  operation.  Primary  hemorrhages  which  occur  after  cntting 
the  iris  during  the  operation  and  which  are  ol^n  sufficient  to  fill  tlie  anterior 
chamber  are  not  here  referred  to^  only  the  secondary  ones  coming  on  some 
time  after  the  completion  of  the  operation  being  here  considered.  How 
troublesome  and  jiersistcnt  the  primary  hemorrhages  may  sometimes  be 
is  well  shown  hy  a  case  of  Mackenzie*  where  the  iris  was  pricki?d  with 
the  needle  used  as  a  mstitome  during  a  flap  operation  without  irideo- 
tomy.  A  slight  hemorrhage  occurred  at  the  time  of  operatioii,  but  blood 
escaped  sohsequently  in  more  ctmsiderable  finantities,  sufficient  to  stain  tlie 
bandage  and  to  dry  on  the  face  and  nose.  This  oozing  continued  nearly  a 
week.  The  eye  finally  healed,  but  vision  remained  very  imperfect  Rydel 
reports  an  interesting  case  where  on  the  fifth  day  after  combined  cataract 
extraction  blood  commenced  to  flow  through  the  coloboma  into  the  anterior 
chamljer  from  tlie  region  of  Schleram's  canal ;  the  hyphjema,  which  meas- 
ui^d  three  railliraetres  in  height,  was  finally  entirely  aWrbed^  leaving  a 
vision  of  20/ L.  One  of  the  most  interesting  cases  of  secondary  hemorrhage 
into  the  anterior  chamber  after  an  oi>eration  for  combined  cataract  extraction 
which  the  author  has  ever  seen  was  in  the  case  of  a  woman  fifty  years 
of  age,  where  the  ojieration  and  healing  of  the  w*ound  left  nothing  to  t>e 
desired.  On  the  fourth  day,  however,  while  the  patient's  eye  was  being 
gently  washed  with  lukewarm  boric  acid  solution,  she  started  back  and 
closed  the  lids  spasmodical ly.  The  wound  was  not  sprnrig  outwardly,  but 
in  a  few  seconds  the  anterior  chamber  was  absolutely  filled  with  blood* 
Thia  eventually  entirely  absorbed,  leaving  the  patient  a  vision  of  20/XXX. 
Ten  years  afterwards  I  again  had  an  opportunity  of  seeing  the  patient. 
The  vision  was  20/ L  in  the  ojjerated  eye^  but  in  its  fellow  tlicre  was  an 
over-ri(>e  cataract,  and  in  it  she  had  had  an  attack  of  glaucoma  a  few  weeks 
previously,  When  hemorrhage  occurs  at  the  time  of  0|>eration  or  within 
a  few  hours  after,  our  remedial  measures  arCj  unfortunately,  not  likely  to 
comlmt  it  gucccssfnlly.    Ice  compresses  have  little  effect.    The  raising  of 


Arnold,  Arcliiv  fur  Augenheilkunde^  ]0i>3^  S.  474. 
Mack^iuelei  Dbeaicft  of  the  Ejea,  p.  798^  London, 
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the  patient  to  the  erect  posture  is  siiinxjsecl  by  some  to  have  a  benefieial 
influence  (pJacksan,  de  SchweiQitz),  while  others  advise  the  prompt  use  of 
siibcutaQeoag  injei*tions  of  meirphia.  Tliis  has  been  especially  advocated 
by  Piifour,  Trousseau  reports  a  case  where  hemorrhage  ceased  after  the 
applicaiiou  of  a  corneo-sclcral  suttire.  I  !ia\^e  recently  seeu  a  ease  in 
the  practice  of  my  colleague,  Dr,  Harlan,  where  the  hemorrhage  produced 
a  partial  detachment  of  the  retina,  and  having  distended  the  wound  pro- 
trudi'd  between  its  lips.  It  ceased  sjiontaneously,  the  eye  still  retaining 
perception  of  light. 

Frcqaem^y  Spnpioms^  and  Pathology  of  Eeirochonoidal  Hemorrhage. — 
Retrochorioidal  heraorrliages  arc,  fortunately,  rare.  Sattlcr'  reports  that 
out  of  three  thousand  one  hundred  and  nineteen  cataract  operations  it 
occurred  in  0*119  per  cent,,  and  quotes  Schicss-Gemuseus  as  re]x»rting  0,261 
per  cent,  out  of  one  thousand  five  hundred  and  thirty  cataract  o|.*erations. 
Spalding^  has  coUeirted  one  hundred  cases  out  of  literature.  When  retro- 
chorioidal hemorrhage  occurs  during  or  after  oijeration  wc  have  usually 
severe  pain  in  the  eye,  with  heniicrania,  nausea^  and  occasional  vomiting, 
in  addition  to  the  symptoms  already  mentioned, — viz.,  separation  of  the 
lips  of  the  wound,  with  oozing  of  b!o<Hl  and  protrusion  of  the  iris,  lens, 
and  vitreous.  White  Cooper  long  ago  showed  that  in  most  cases  of  hem* 
orrhage  after  cataract  ojierations  the  blood  came  from  the  outer  and  middle 
layers  of  the  chorioid,  and  this  has  bt^en  corroborated  by  many  observers 
Bince,  Ijesions  of  the  vascular  walls  have  been  found  but  rarely,  Terson 
reports  degeneration  of  the  walls,  as  does  also  more  recently  Bloom,*  who 
details  the  auatomical  examination  of  four  such  eyes,  in  all  of  which 
phlebitis  and  peri|)hlebitis  were  observed,  lu  one  case  the  patient  died 
immcKliatcly  after  the  intra-ocidar  hemorrhage  from  pulmonary  emlxjlism, 
Wadsworth*  imports  five  cases,  in  one  of  which  the  patient  died  suddenly 
from  apoplexy  within  a  year  after  the  operation. 

Glaucoma  after  Cataract  Operations. — ^  Glaucoma  after  cataract 
operations  appears  to  be  of  two  varictit^,  one,  coming  on  within  a  few  days 
after  tlie  opemtionj  and  more  frequently  aftrr  simple  flap  o{>erationsj  arises 
from  the  swelling  and  pressure  of  retained  cortical  masses  which  have  ac- 
cumulated behind  the  iris ;  the  other,  coming  on  later,  is  usually  the  result 
of  the  disturbed  anatomical  relations  in  the  vitreous,  ciiiary  proctsses,  and 
root  of  the  iris  consequent  on  a  capsulotomyj  aided  by  cicatrizing  processes 
which  have  imimled  either  the  iris  or  the  capsule  or  both  within  the  wound- 
Fig,  98  gives  the  apjn^ai'ance  of  a  wound  with  cystoid  cicatrix  and  oblitera- 
tion of  the  canals  of  Fontana  in  a  ease  of  glaucoma  supervening  on  the 
needling  of  a  primarily  successful  ojxnition  for  cafciract.  Pagenstecher 
relates  a  case  of  immediate  glaucoma  after  an  extraction  in  the  aipsule^ 

^  Siittler,  Artbiv  fiir  Opt  thai  mologie,  xlvi.,  1,  8.  235. 
•Spalding,  Arclives  of  Uphthalmologj,  xiv.,  1,  p  02. 
■  S^Uns,  Bloom,  Arehiv  fur  Opbth*!raalogi<3,  xht,  I,  S>  184. 
*  Wads  worth,  Tmmacliam  Amer.  Uphth.  Boc.,  1897,  130. 


Flo,  98. 


DISEASES  OF  THE  LEXS. 


393 


where,  of  course,  it  could  not  be  due  to  retained  lens-remnants.  The 
glaucoma  which  often  develops  after  the  discission  of  secondary  cataracts 
may  be  due  either  to  swelling  of  the  lens-remnants  w^hich  have  l^ecn  pro- 
tected from  the  action  of  the  aqueous  by  the  healetl  capsule  or  to  inflam- 
matory exudations  in  the  Fontana*s  spaces.  As  long  ago  as  1866  Bowman  * 
tells  us  that  glaucomatous  tension  sometimes  comes  on  after  breaking  np 
the  vitreous  by  a  needle,  and  that  it  is  especially  likely  to  occur  after  needle 
operations  following  flap  extractions,  and  less  frequent  where  the  incision 
is  fU3Com|)anied  by  an  iridectomy.  In  1869  v.  Graefe^  informs  us  that 
glaucoma  after  cataract  oi>erations  is  by  no  means  rare,  more  common  after 
discission  and  reclination,  and  when  occurring  after  flap  extraction  due 
either  to  swelling  of  the  cortical  remnants  or  to  prolapse  of  the  iris*  He 
describes  a  case  where  an  attack  occurred  on  the  day  following  the  opera- 
tion. Knapp^  has  given  us  some  instructive  examples  of  glaucoma  after 
flap  operations  which  yielded  promptly  to  iridectomy,  Treacher  Collins* 
reports  the  examination  of  twenty-one  eyea  where  glaucoma  followed  cataract 
operations.  In  some  instances  he  found  inflammatory  exudation  due  to 
serous  cy  el  it  is  to  be  the  cause  of  tlie  stopping  of  Fontana^s  spaces,  while 
in  most  instances  the  closure  of  the  filtration  angle  was  due  to  impalement 
of  either  the  irlsj  the  cai>sule,  or  the  vitreous  in  the  w^ound.  In  four  of  these 
cases  in  which  iridectomy  had  been  eifectual  in  arresting  the  glaucoma,  he 
found  that  in  tw^o  the  iris  had  been  torn  from  the  ciliary  body  at  their 
junction,  thus  oiieniug  the  filtration  angle  at  this  point;  in  one,  although 
a  stump  of  the  iris  was  left,  the  angle  was  open  in  the  coloboma  and  else- 
where j  while  in  the  fourtli  there  was  a  fistula  of  the  sclerotic  in  the  wound 
through  which  the  aqueous  escaped  into  the  subconjunctival  space, 

Tfeaiment — In  all  eases  instillations  of  eserine  or  pilocarpine  are  ad- 
visable, Pagcnstecher*  recommends,  in  addition,  the  ui^e  of  hot  dry  com- 
presses and  the  internal  admin istratioo  of  sodium  salicylate  in  doses  of 
from  thirty  to  seventy-five  grains  daily.  If  these  measures  fail,  resort 
must  be  had  to  iridectomy  or  sclerotomy.  When  the  anterior  chamber  is 
opened  and  the  aqueous  escajies,  the  loop  of  vitreous  in  the  pujiillary  space 
will  at  times  come  for  wan]  and  l>ecome  entangled  in  the  wound  j  and  when 
this  occurs  it  makes  the  correct  excision  of  the  iris  difficult, 

Detachnient  of  the  Eetina.^ — Detachment  of  the  redna  when  super- 
vening after  cataract  operations  is  usually  the  result  of  manifest  cycHtic 
processes.  An  interesting  ease  occurred  in  the  author's  pmctice  where 
sudden  detachment  of  the  retina  came  on  in  an  eye  previously  operated  on 
for  cataract  while  the  patient  was  using  a  pickaxe  to  dig  a  ditch.  The  eye 
had  been  quiet  and  useftil  for  five  years  pi-eviouSp    In  such  ca^cs  it  may  be 


1  Bawmftn,      U  0*  H.  Rep.|  1865,  p.  866. 
'  V,  Graefe,  Arcbiv  fur  Ophth&lmoUigie,  Ev.,  3,  S.  221, 
'  Knapp,  Archive!  of  Opiitbalmology,  iii,  p,  658» 
•  Treacher  Colllni,  L&ncel,  December. 

^  Pagenstecher,  KlIniKlie  Konataljlattcr  fir  Augtnbeilkunde,  1895,  B,  139. 
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cloiibttxl  whether  the  previous  operation  for  cataract  had  any  direct  influence 
in  producing  the  result  Hirst^iil>erg  relates  an  interesting  case  where,  in  a 
patient  with  eomplete  deticliment  on  one  side  and  partial  detacliintnt  with 
Iicmorrhages  on  the  other,  cataract  formed  in  the  eye  which  retail ucd  some 
visual  power.  The  ciitaract  w*as  i"erao%^al  with  a))]'arently  good  results  as 
regaixls  tlie  detaeliment,  since  twelve  years  later  the  patient  could  get  about 
and  employ  herself  at  coarse  work.  The  field  was  40*^  above,  50**  do^m, 
35*^  in,  and  40^  out. 

Colored  Vision  after  Cataract  Operations, — Kj/anopma. — Patients 
will  sometimes  Btate  immediately  after  the  extraction  of  a  cataract  that  there 
is  a  blue  haze  in  front  of  them  and  that  objects  ap]>ear  blue.  Becker  has 
pointed  out  that  this  is  probably  due  to  the  diffuBion  of  light  caused  by 
thin  layern  of  cortical  which  still  remain  in  the  pupillary  space.  The  blue 
vision  disappears  with  the  absorptiuu  of  the  cortical  masses.  This  appear- 
ance has  been  interpreted  by  others  as  a  phenomenon  due  to  retinal  fatigue, 
believing  tliat  the  eye,  having  long  been  saturated  by  the  yellow  light 
c?oming  through  the  nucleus  of  the  lens,  sees  the  complementary  color  after 
its  removal.  Burnett  has  recently  maintained  this  \newj  and  proposed  for 
it  the  name  ky anopsia. 

Erythropda. — It  is  of  occasional  occurrence  that  persona  who  have  had 
no  ojK'ratfou  or  inflararaation  of  the  eyes  see  all  objects  with  a  red  tinge  of 
varying  intensity.  These  eases  apl^^^ar  to  belong  to  two  classes,  one  due  to 
prolonged  exposure  of  the  eyes  to  an  intense  light,  the  other  probably  due 
to  some  irritntion  of  the  cortical  sight  centres.  Its  occurrence  is  so  fre- 
quent after  cataract  operations  that  it  looks  as  if  it  were  then  due  to  local 
causes  and  standing  in  direct  causal  connection  with  the  operation.  Van 
Millingen  has  given  us  an  interesting  account  of  two  attacks  in  his  own 
person,  and  in  eacli  case  it  was  probably  central  in  its  origin  and  due  to 
fever.  In  the  first  instance  it  came  on  during  an  attack  of  tonsillitis,  with 
a  temperature  of  38^-39.5*^  C.  All  candle  flames  appeared  of  a  bright 
scarlet  red,  and  this  phenomenon  lasted  seven  days.  In  the  second,  during 
an  attack  of  scarlet  fever,  with  a  temperature  of  40.3^,  white  objects  by 
dayliglit  apix^ared  yellowishj  while  at  night  caudle  flames  were  of  a  bright 
carmine  red.  This  phenomenon  disappeared  with  the  subsidence  of  ttie  tem- 
perature. Cleeman  *  has  recorded  an  in < cresting  ease  where  a  bright- red 
spot  apiH^red  in  the  centre  of  the  field  of  vision,  which  was  seen  most  dis- 
tinctly in  looking  at  lights  and  white  surfaces.  It  came  in  an  apparently 
healthy  individual,  where  the  eye  gronnd  on  the  following  day  was  found 
to  be  normal,  and  where  there  was  no  possibility  of  any  retrobulbar  neu- 
ritis, due  either  to  tobacco,  alcohol,  or  any  other  toxic  agent  Tlie  vision 
remained  normal  in  this  eye  for  years  subsequent  to  this  transient  central 
red  vision.  Other  instances  of  red  vision  Imve  licen  observed  in  migraine, 
in  acute  mania,  in  religious  mania,  in  zoopsia,  and  as  preceding  the  epilep- 


'  Univertitj  Medical  Magixme,  ?ol-  vli.  p.  40S, 
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tic  anni*  On  the  otht?r  hand,  it  would  at  times  seem  that  change  in  the 
retina  or  optic  nerve  might  be  the  i^tise*  Thug,  Berger  *  records  a  ea.se  wiiich 
folkwetl  a  blow  on  the  cheek  ;  Kubli,'  one  where  there  was  hemeralopia 
and  "unduubteil  rethial  affection;"  Szili^  relates  an  instance  where  the 
red  visii>n  was  acctjmpanicd  by  double  [mpillitis,  and  lasted  ontil  there  was 
atrophy  of  the  nerves.  In  some  instances  it  has  been  attributed  to  the 
glare  of  Hglit  entering  the  eye  afler  an  iridectomy ,  and  cases  are  re]Xirted 
after  iridectomy  for  glaucoraa^  and  many  after  the  combined  operation  for 
cataract.  Cases  are  also  i;c[)orted  after  simple  dilatation  of  the  pupil  by  a 
mydriatic  (Valude*).  Mayerhausen,*  in  a  case  of  posterior  cortiml  cataract 
in  a  microplithalmic  eyo^  pnxlueed  ml  vision  by  instillation  of  atropine, 
and  some  time  afler  a  second  iustiUut'on  produced  a  similar  result  Hirsch- 
ler*  had  a  case  where  the  erythropsia  came  on  during  a  visit  to  the  country 
and  disapi>eared  on  returning  to  the  city,  while  Dimmer's^  ease  had  red 
vision  in  the  hous*?,  but  wlilch  disappcartd  when  the  patient  W£is  out-of- 
doors,  and  Katssarow  *  had  a  ca^  where  tlie  ml  vision  was  most  noticeable 
by  raoonlight.  Steinheim^  records  an  instance  in  an  liysterit^l  patient  with 
a  colobonm,  where  the  red  vision  was  most  marketl  at  twilight  In  Dim- 
mer's case  there  was  no  grt^at  dilatation  of  the  pupil,  the  patient  having 
been  operated  on  by  disci-saionj  as  was  also  the  c^c  in  the  instance  rej^orted 
by  WesthofTJ"  In  the  latter  case  the  patient  sortetl  H(*Imgrcn's  wools  prop- 
erly, but  i>ersistttl  in  calling  white  rose-eoIor€?d.  In  many  cases  coming  on 
after  oi>eration  the  acc<3rapanying  symptoms  make  it  probable  that  they  are 
nevertheless  due  to  central  causes.  Thus,  Hilbert"  observed  erythropsia 
coming  on  a  year  after  extraction.  It  lasted  one  hourj  and  was  accomi>anit<l 
by  intense  mental  excitement  j  two  days  later  it  recurred  under  similar  cir- 
cumstances. The  author  has  never  seen  but  one  well-marked  case.  It 
occurred  in  a  man  of  six tv- five  years  in  the  third  week  after  the  combined 
operation  for  catamct.  The  eye  was  quiet,  the  vision  good,  aud  no  patho- 
logical ap|>earauces  conld  be  detecte*!  in  the  retina  or  chorioid  with  the 
ophthalmyseo(>c.  The  symptom  disappeared  in  the  course  of  a  few  weeks, 
and  this,  I  believe,  is  the  usual  course  of  such  cases*  Galezowski^^^  how- 
ever, reports  five  casa^i  where  the  red  vision  persisted  to  an  annoying  extent 
for  a  long  time,    Fuchs,  who  has  studied  the  subject  carefully^  says  tliat 


*  Berger,  CentralblHtt  fiSr  pmkt.  Aug^nheilkunde,  1SS5,  S,  140. 
'  Kubli,  Nugel,  Jiihreabericht,  1887,  407, 

*S;;ili,  Kllntselio  MonatsMEUt(?r  fur  Augt'nheillcunde^  TSSS,  8.  259* 
'  Vflludi?*  Archives  d 'Of vht-almolo^e,  188S,  viii.  p.  130. 

*  MHyerhuusen,  Wiener  med.  Presse,  1882,  No.  42. 

"  Hir^hler,  Wiener  med.  Woe benscb rift,  1883,  No.  4. 
'  Dimmer,  iblclero,  1883,  No,  1^5. 

•  Kfttzarow,  Nai^el,  Jiihrei^bcrichtj  1884,  8  580- 

•  StHnbeJm,  ibidem,  1R84,  S.  5P0. 
W^sthnfT,  ibidem,  1888,  S,  851. 

"  Hilbert,  KUtiiaelie  MimatsbBtter  fur  AugenlieUkunde,  I8S0,  S.  483. 
"  Gaie^owski,  Recueil  d'Opbtalmolaglej  1879,  p.  534* 


he  has  almost  invarmlily  been  able  to  produce  prythropsia  in  his  c^tarai!t 
patients  by  sending  them  to  walk  in  the  sunlit  &now  on  a  clear  winter'ij 
day*  He  thinks  that  aphakic  eyes  are  more  disposed  to  it,  because  the 
leas  has  fluorescent  proiM?rties,  and,  moreover,  in  old  people  is  yellow.  It 
therefore,  wliile  present,  ppeventi*  the  entrance  into  the  eye  of  great  numbers 
of  the  rays  of  short  vibrations  at  the  violet  end  of  the  Biicctnim,  aud  its 
absence,  allowing  the  free  entrance  of  these,  gives  a  much  better  clianoe  of 
retina!  exhaustion.  We  are  u\m  indebted  to  Fuchs'  for  a  minute  study  of 
the  plienomena  and  causes  of  puqile  vision  in  normal  eyes.  In  his  own 
eyes,  Fuchs  readily  brings  on  erythropsia  by  long  walks  over  snow-fielda 
on  high  mountains,  and  upon  entering  some  dark  shelter  but  immediately 
thereafter  sees  all  black  objects  grec*n  and  wl»ite  ones  purple,  the  purple 
being  complementary  to  the  6j>ectrum  green,  which  lies  on  both  sides  of  the 
line  F,  Both  green  and  purple  are  less  brilliant  at  the  fovea  tlian  five 
degrees  from  it.  In  Fuehs  ttie  erythropsia  extended  from  fifty  to  sixty 
degrees  to  the  temjioral  side  and  from  twenty  five  to  thiity-five  degrees  to 
the  nasal  side,  while  in  Koster  it  extendai  nearly  to  the  limits  of  the  tem- 
poral visual  field,  Fucli!§  maintains  timt  these  apjiearances  cannot  be  the 
positive  after-images  of  white  light,  boeause  after  a  walk  on  the  snow,  the 
eyes  having  been  protected  by  colored  glass,  the  usual  colored  after-images 
manifest  themselves,  and  wiien  these  liave  again  disapjxured,  tlie  typical 
erythnjpsia  comes  on  as  usuaU  He  sup|>oses  that  tljc  cones  are  tlieu  able 
to  j>erceive  the  retinal  red,  as  it  is  regeneratetl  after  exhaustion  by  bright 
light  in  the  surroimding  retinal  rorls.  Schulek  '  has  also  experimented  a 
good  deal  in  profluciag  erythro|>8ia.  He  has  produced  it  in  lais  own  (nor- 
mal) eyes  by  looking  for  a  time  at  the  ultra-violet  end  of  the  B|>ectrnm, 
and  even  when  he  liad  thus  wearied  only  a  small  part  of  his  retina,  never- 
theless the  entire  retina  Iwcaine  erytltropic.  He  adduces  a  number  of  cat- 
aract-operated people  in  whom  it  oceurrefl^  and  gives  an  esi>ecially  in* 
teresting  ciise  in  the  ]>erson  of  Dr.  Hirscliler,  in  whom  it  came  on  for  the 
first  time  five  months  after  the  ojjeration,  following  exposure  to  bright  light 
out-of  doors,  where  it  as  usual  showed  itself  most  distinctly  in  passing  from 
a  strong  to  a  feeble  light.  Snellen*  believes  that  erythropsia  is  an  after- 
image and  contrast-effect  of  the  red-purple  light,  which  in  case  of  expo- 
sure to  intense  glare  is  transmitted  through  the  translucent  and  vascular 
eyelids  to  the  I'ctina.  Hiim-lder,  w*ho  sufTered  from  it  in  his  own  aphakic 
eyes,  found  it  to  be  associated  with  hcmeralopia,  and  Fuchs  found,  by  test- 
ing er}ihropie  aphakic  eyes  with  Foci'ster's  light-perception  measure,  that 
the  operated  eye  always  took  longer  to  aecommmlate  itself  to  the  eomiiara* 
tive  darkness  and  to  be  able  to  count  the  strri>cs  in  the  photometer  than 
did  the  unoperated  fellow*eye*    The  great  rarity  of  this  phenomenon  in  tlje 


1  JHiclaSi  Erythropie,  ArcMv  fur  Opbfhalmotoglef  xlit,  4^  207-293, 
*Scbu!ek,  Ungarische  Beitrage  zur  AugeBheilkunde,  Bd.  i.  S,  108- 
*  SneUea,  Archiv  fur  Oph thai mologie,  1B97,  xliv.,  t,  19, 


DISEASES  OF  THE  LENS, 


397 


author's  practice  is  probably  due  to  the  fact  that  he  has  always  insisted  on 
the  use  of  LfOndoii  snioke<l  glasses  for  many  weeks  ai\er  o|)era:iun  when- 
ever  the  patient  went  out  of -doors  or  was  facing  a  bright  light. 

On  the  Delayed  tTnion  of  Wounds  made  in  Cataract  Operatdone. 
—The  normal  course  of  healing  of  wounds  made  io  cataract  oi>eruUuns  Ijas 
alre^idy  been  de^icribcd,  but  in  some  instance  this  fails  to  occur.  Delayed 
union  should  lead  m  to  look  carefully  for  some  local  cause,  such  as  the  im- 
|>alement  of  iris  trtjsue^  of  vitreouSj  or  of  capsule  in  the  wound,  but  where 
careful  search  with  magnifying-glass  and  oblique  light  fails  to  reveal  any 
local  liinderance,  we  may  still  have  lonji  delay  in  the  closure  of  tlie  wound 
and  the  re- establishment  of  the  anterior  cliamber.  Where  the  anterior 
chamber  does  not  reform  in  spite  of  aj) parent  closure  of  the  wo und,  iri* 
dectomy  has  been  recommendedj  and  apprara  in  some  instances  to  bring 
alx>ut  prompt  and  Hrm  healing  of  the  wound.  INrackenzie  ^  reports  a  case 
where  the  wound  did  not  unite  for  nine  w^eeks/ and  another  which  ojiened  on 
the  fourteenth  day^  closing  again  on  the  day  following*  He  also  quotes 
Raleigh  as  giving  three  cases  in  which,  although  thei-e  was  no  escape  of 
vitreous,  delayed  union  occurred.  In  one  of  them  the  cornea  became 
flaccid,  dullj  and  opaque,  and  the  eye  shrank  ;  the  two  other  cases  recovered 
under  the  use  of  pepper  poultices  to  the  lids  and  of  nitrate  of  silver  to  the 
conjunctival  sac.  Jaoobsou  gives  an  instance  of  delayed  union  of  over 
four  weeks'  duration.  There  w^as  l>lepliarospasmj  and  aqueous  escape<l  as 
often  as  the  bandage  was  left  off,  Jacobson  then  kept  the  eye  closed  by  a 
compress  bandage  for  ten  c<jnsecutive  days  and  nights,  after  which  time  the 
woimd  remaineil  closcid.  Dcspagnct*  reports  a  case  occurring  in  a  woman 
eighty  years  of  age,  where  for  eight  weeks  no  closure  of  the  wound  oc- 
curred. At  this  date  hyjM>pyon  set  in,  whicli  w^as  evacuated  by  puncture 
of  the  anterior  chamber,  a  piece  of  the  iris  Ijcing  at  the  same  time  excised. 
The  wound  commenced  to  liml  on  the  ninth  day  after  the  iridectomy,  and 
the  eye  soon  recovered*  Trousseau,^  in  a  )>atient  aged  sixty- four,  with  em- 
physema of  the  lungs  and  Bnght's  discaB<\  fliilefl  to  obtain  union  of  the 
flap*  On  the  fifleentli  day  the  [latient  insisted  on  removing  the  bandage, 
and  on  the  thirtieth  day  the  lips  of  the  wound  were  united,  except  at  the 
middle  of  the  cut,  where  a  little  aqueous  oozed  out  each  time  the  patient 
coughed.  This  fistula  remained  |>ermanentj  and  two  months  lattT  the 
jjatient,  having  refused  to  submit  to  an  oj)eration  of  iridectomy,  was  dis- 
chai*ged,  Vignes  has  reported  tw^o  cases,  in  one  of  wliich  the  wound 
remained  open  ten  days  and  in  the  other  twenty  days.  Barck  has  pub- 
lished three  cases  of  delayed  union^  two  in  which  the  healing  t(x>k  place 
after  two  weeks  with  good  results,  while  suppuration  of  the  cornea  sc^t  in 
on  the  eighteenth  day  in  the  third,    Koenig  has  seen  delayed  union  fur 


^  Mackerizie,  Dbcfts^a  of  the  Eye,  London,  1854,  S04, 
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twenty  days.  Bourgeois  and  Joo^ib  recite  two  casGS,  one  lasting  two,  the 
otlier  three  weeks^  both  of  which  they  attribute  to  entropion. 

Hiirtan^  has?  lately  written  an  instructive  pa[>er  on  this  subject,  and  adds 
two  raiseg  to  those  ahvady  publislied.  One  of  these^  after  non-union  of  two 
weeks'  duration,  healed  under  a  eoutln nation  of  the  eompreas  bandage  aecom- 
{mnied  by  iniprovement  in  the  geueral  health.  In  the  other  there  was  a  pre- 
liminary iridectomy  and  non-union  for  three  weeks,  when  the  applieati<in  of 
the  mitigated  silver  stick  to  the  wound  causal  prompt  union  witli  excellent 
and  lasting  vision.  The  same  author  also  gives  the  date  of  closure  of  the 
wound  in  five  hundre<l  consecutive  cases  of  mtaraet  opi'atcd  by  various 
surgeons  at  the  Wills  Hospital.  In  four  huntlre<:l  and  seveuty-four  of  these 
the  anterior  chamber  was  re*establislied  in  less  than  five  days^  and  in  the 
great  majority  of  instances  within  twenty-four  hours.  In  the  remaining 
twentv-six  cases  tliere  was  delaved  union,  and  in  nine  cases  the  wound  re- 
mained  open  for  five  days,  in  two  cases  it  remainc*d  open  for  seven  days, 
in  three  cas^  for  eleven  days,  in  two  casus  for  twelve  days,  in  one  case 
for  thirteen  days,  in  one  case  for  fifteen  days,  in  one  case  for  sixteen  days, 
in  one  case  for  seventeen  days,  in  one  case  for  nineteen  days,  and  in  one 
case  for  twenty  days.  Of  these  twenty-six  cases  of  delayed  union  fifteen 
were  in  simple  and  eleven  in  combined  extractions.  In  twenty  there  was 
no  complication  during  the  ojieration,  but  of  the  remaining  six  there  were 
four  with  prohipse  of  the  iris  and  two  with  prolapse  of  the  vitreous  into 
the  wound.  These  statistics  were  obtained  by  the  resident  sui-geon,  Dr, 
C  J»  Kistler,  under  Dr,  Harlan's  super  vision^  and  are  doubtless  correct, 
although  tiie  cases  of  delayed  union  in  this  series  have  been  vastly  more 
frequent  than  those  in  the  author's  own  practice.  The  writer  lias  seen 
three  weeks  elapse  without  any  union  of  the  wound  without  untoward 
occurrence  and  with  idtimate  good  resnlt,  and  another  in  which  after  two 
weeks  rapid  um*m  occurred  (as  in  the  case  above  related  by  Harlan)  after 
the  use  of  a  fine  point  of  mitigated  stick  of  silver  nitrate  dniwn  gently  and 
rapidly  over  the  wound. 

Causes  of  Delayed  Union, — As  regards  the  constitutional  condition  of 
the  imtient,  it  undrmbtetlly  occurs  at  times  in  paticiits  who  are  neither  al- 
bumiuurie  nor  diabetic,  and  in  whom  mi  marked  dyscrasia  is  demonstrable* 
As  was  mentioned  at  the  commencement  of  this  heading,  we  are  considering 
only  cases  where  there  Is  neither  leus-matter,  vitreoiis,  nor  ca}>sule  in  the 
wound,  end  excluding,  of  course,  also  all  in  which  increased  or  glaucomatous 
tension  is  present  In  the  latter  cases,  as  was  justly  remarked  by  Becker, 
we  are  lucky  if  we  get  oft'  with  a  cystoid  cicatrix*  Excluding  tlien  these 
cases,  and  considering  those  only  wdiere  there  is  gotxl  cijaptiitinn  of  the 
w^ound,  but  no  firm  adhesion  lietween  its  lips,  it  would  s*»tni  that  an  im- 
portant r6k  is  played  by  the  faulty  niitniion  of  the  tiasne,and  that  we  have 
non-union  here  as  we  do  occasionally  in  simple  fracture  of  the  bones.  Where 
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there  is  feeble  union  this  may  be  destroyed  by  spasmodic  action  of  the  or- 
bicularis, and  of  course  by  its  action,  where  no  reparative  action  has  taken 
place,  the  wound  may  be  still  more  readily  made  to  gape.  This  is  well 
illustrated  by  the  case  of  Jacobson  (above  quoted),  where  recurrent  bleph- 
arospasm kept  the  wound  open,  and  also  by  those  reported  by  Bourgeois 
and  Jocqs,  where  there  was  entropion  and  where  healing  promptly  took 
place  when  the  entropion  was  cured,  in  one  instance  by  the  removal  of  the 
bandage,  in  the  other  by  operation. 

Treatment. — Iridectomy  has  been  proposed  as  a  cure  in  all  cases  of 
non-union.  As  striking  examples  of  its  good  eflect  may  be  cited  the  cases 
of  Valude  and  of  Terson.  In  the  former  the  wound  had  remained  open 
for  several  weeks,  and  it  closed  within  twenty-four  hours  after  the  i^er- 
formanoe  of  the  iridectomy.  In  the  second,  the  anterior  chamber  had 
remained  open  for  a  mouth  and  a  half,  closing  in  two  days  aft;er  the  per- 
formance of  this  operation.  Harlan  and  Norris  each  report  prompt  healing 
after  the  careful  use  of  the  mitigated  stick  of  silver  nitrate  on  the  lips  of 
the  wound.  Vacher  advocates  the  use  of  tincture  of  iodine.  All  these 
surgical  procedures  should  be  reserved  for  obstinate  cases,  where  after  two 
or  three  weeks  we  have  failed  to  obtain  union.  The  majority  of  cases  will 
heal  by  rest,  with  daily  bandaging  and  careful  cleansing  of  the  conjunctival 
sac,  aided  by  improvement  of  the  nutrition  and  of  the  general  health. 
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PART  I. 
GENERAL  CONSIDERATIONS, 

INTHODUCTIOK. 

Diferm€€  between  the  Eife  of  the  Savm/e  and  ikni  of  Gvilked  Man, — 
Wlien  it  is  considered  that  the  eye  of  the  hnmaii  ravage  can  bring  ext.'eed- 
itigly  small  pencils  of  light  to  a  foctis  on  its  Bent  Jen  t  fiheet,  and  thus  aiford 
its  pos§f^)r  the  power  to  recognize  objects  at  greater  distances  than  civilized 
man,  it  must  be  cmj needed  that  this  difference  is  in  jiart  de|>endent  on  pecu- 
liarities of  living  to  which  the  two  types  of  mankind  are  subjected. 

What  this  ditTerence  consists  in  becomes  manifest  when  the  modes  of 
livelihcxxl  of  these  two  classes  are  contrasted.  The  savage  is  a  man  of 
nature,  who  gains  his  sustenance  in  almost  the  same  fashion  as  does  the 
prey  he  seeks.  He  gazes  for  brief  periods  of  time  at  near  tilings  that  re- 
quire but  little  effort  to  see^  and  he  constant ly  educates  his  powers  of  visual 
penetration  for  distant  objects  both  by  day  and  by  night.  For  him  such  a 
ty[>e  of  vision  is  a  necessity :  without  an  eye  that  can  subserve  such  a 
puqKrse  be  is  useless. 

On  the  contrary,  civilized  nian  is  gathered  into  communities  from  which 
the  greater  number  of  out-of-door  pursuits  are  for  the  most  part  prechided. 
He  obtains  his  living  in  such  environments  by  the  constant  use  of  his  deli- 
cately contrived  organs,  such  as  the  eyes.  His  visual  organ  must  lie  largely 
adupted  for  nair  work  ;  without  such  an  apimratus  he  is  debarred  from 
many  of  his  duties. 

When  these  two  series  of  facts  have  been  considered,  it  will  be  admitted 
thafe  the  wear  and  the  tear  of  the  visual  organs  in  the  latter  type  of  man- 
kind  are  the  greater.  In  other  words,  there  are  two  types  of  man,  each 
employing  almost  the  same  grade  of  visual  apparatus  to  such  different 
degrees  that  in  the  first  there  is  little  or  no  strain  brought  upon  it,  while  in 
the  second  the  organ  is  so  often  abuse<l  that  there  is  structural  impairment. 
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^  tTft^f  man  are  the  pin  siesil  penalties  for 
force:  results  tliat  are  the  coDseqii^ 
in  Older  that  he  may  enjoy  the  frui 


Tes  10  many  places.    They  not  on\. 
of  Hfc,  but  also  are  evident  in  the  prepay- 
walks  remimerative.    Tliey  are  seen  ^ 
k  tried  by  the  del  tea te  manipulati(>i:m. 
G^ces^ry  for  the  proper  i)erforraa.i 
tbe  weaver,  and  even  the  house  wife,  ii^ 
tmm  of  o%*er-exertion  of  visiml  functi<3 
r  fSaam  fanployed.    In  addition^  the  ne-^ 
itm  iftherittnoe  of  uustible  or  inflrimcnJ  i-imr 
■  iiiliiirr  amount  of  use,  thus  rendering- 
^1  more  prone  to  transmit  a  harmful  taiK^ 
It  means  that  there  ia  either  a  malfo  ^ 
1  tj^ie,  or  that  there  is  an  acquir 
r  pbr^l  or  ph3*siologieal  imi>airmeiit, 
^  Jl^ — Emtoi nation  of  great  numbers  of" 
has  shown  that  the  ordinary  sha|>^ 
species  is  that  of  a  vertically  placed  ^ 
in  short  diameter  to  the  entering 
^^igtiod  €vine€'  ditfej-ences  in  cephalic  co  ^ 
stimlar  peculiarities  of  structure  exisfc 

Effe. — ^If  the  flattened  eyebnll 
,  the  question  arises,  what  must  lye  ass  a-* 
'   Son  to  wliat  is  known  as  the  staim  ^ 
iv^'vCMmial  eye"  is  not  meant  the  findings 
if  the  arithraetieian,  which  give  raiio^  of  sa« 
L  try         tosjiei^ifv  the  emmetropic  orgaO - 
by  the  dividing  hne  between  the 
tliat  has  been  assignLtl  as  the  exp*" 
working  clinician.    Neither  is  the 
,if  the  geometric  ami  trignometrio  prc^ ^ 
^  ,  ;i.t.  the  assumption  of  the  condition  or 

^  .  t've,  tlie  existence  of  such  a  normal  eye  ^ 
.   ;  J  lie  struct  ure&  from  disease,  in  assmnatiou 
^^^4^-  action  giving  as  near  a  normal  visual 
^  ^lile.    Provided  that  these  conditions  pr 
^        the  shape  or  wliat  the  size  of  the  orgati 
^  if  It  be  acting  pmperly,  it  is  normal 

J  tiiH  is  the  emmetropic  sbmilanl— ihe  perfti^t^ 
the  oue  l>y  which  so- termed  pe^ 
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tion  of  visual  result  is  obtained.    Unfortunately,  in  but  a  low  percentage 
of  na^  has  such  au  ideal  of  the  niatljematician,  the  optical  theorist j  and 
tbe  phvjiiologic  ophthalmologist  any  existence  iu  tlie  human  form.    In  fact, 
if  the  emmetropic  eye  be  considereil,  as  it  seieutifieally  sliould  be,  as  a  per- 
fect vbual  mechanism  J  iu  which  paralk4  rays  of  light  fall  in  exact  lucidence 
m  the  j>art  of  its  sentient  sheet  that  is  dcvotixl  to  direct  vision  when  tlie 
ftipn  is  at  restj  it  is  doubtftil  that  it  has  any  existence  at  alL    The  emrae- 
Impic  eye,  as  it  is  clinically  seen  at  times,  is  but  a  temporary  condition  in 
what  is  knovvn  as  lessening  ametropia;  the  transitional  stage  between  hy- 
pemietropia  and  myopia*    It  is  an  oriian  that  lor  a  brief  season  focuses 
dkant  parallel  rays  on  iis  foveal  plane  without  muscular  effort,  giving 
distinct  images  of  distant  object^^i    It  is  a  refractive  haltj  as  it  were,  in  an 
isihenopie  eye,  a  complaining  organ,  an  irritated  or  inflamed  one  that  neetls 
treatment 

In  reality  J  emmetropta  should  be  understood  as  only  a  standard  form 
with  which  all  ametropia  may  be  c<jm pared,  all  deimrtures  from  emrnetropia 
Wog  knowTi  under  the  generic  tiTm  of  ametropia.  The  jjcrfeetion  of  form 
in  the  working  human  eye,  and  then  admittedly  only  in  the  antero-posterior 
diameter  along  and  almnt  the  visual  axi:^,  is  as  nire  as  a  symmetric  face 
w  a  perfect  hitman  figure.  In  the  ocular  bulb,  any  physiologic  act  is  so 
dbtmbed  by  what  would  be  a  minor  discmpancy  in  another  organ  or  asso- 
ciation of  features  or  parts  of  the  body,  that  pronounfH?d  optical  error  wiih 
giave  eonsequences  to  delicate  structures  is  too  frequently  the  result 

Practicmlly,  the  ideal  or  the  emmetropic  standard  should  alwajs  be 
Sought  for  J  even  though  it  is  a  theoretic  stand-ix>int  that  cannot  be  gaintih 
Tbe  condition  artificially  obtained,  however,  is  not  always  the  fx'st  tor  the 
Well  being  of  the  organ*  For  example,  the  ideal  dioptric  eqiiivak^nt  rtm-hed 
a  single  visual  oi^an  may  be  at  variance  with  its  fellow  :  again,  a  perfect 
vision  obtai ml  by  neutraUzing  lens  s  may  (>e  fraught  with  increased  physi- 
ologic action  that  is  detrimental  to  tbe  disturbed  physical  material. 

C^hpifL — Should  the  human  visual  apparatus  have  terminated  in  a 
rfifigle  eyeball,  the  problem  would  he  easy  of  solntit»n.  Instead,  there  are 
Wtft  ead-orgauSj  each  of  which  receives  a  sensory  impression  of  such  a 
*^racter  as  to  permit  the  compound  inijiression  to  be  combined  into  a 
^'^gle  jK?rception.    This,  which  is  known  as  binocular  single  vision,  means 

simuIt;iiieous  reception  of  two  dissimilar  macular  iniprefsions  on  the 

ctineal  regions  in  the  occijntal  cortex,  fnim  which  positions  a  single 
^^atal  picture  of  the  associated  images  is  formed.  No  matter  iu  what 
P*tt  of  the  combined  visual  fields  ihe  external  objects  may  be  situated,  the 
^Iftj  as  modified  by  circnmstanceSj  holds  good. 

AMETROPIA  AKD  ASTHENOPIA, 

Though  ametropia  is  as  wide-spread  as  the  world  liself,  yet  asthenopia  is 
^  haoe  of  the  civilized  minority.    In  this  class  of  subjects  the  subcon- 
atjta  that  have  been  learned  so  early  in  life  give  way  by  reason  of 
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flome  dbturbanoe  having  lU  k^iniiiug  mth^r  in  the  organ  itself  or  iu  t 
general  system.    Such  disttjrbing  factors  render  the  necessarj^  automatism 
BO  irregular  as  not  only  to  provoke  improjier  physiologic  result,  but  also  to 
help  fasten  injurious  cons(>qLieiioes  on  the  structures  that  are  immediate^ 
oonnc'ctt?*!  with  the  work  itself,  as  well  as  on  those  belonging  to  more  or  1 
related  organs. 

As  illustrative,  suppose  that  a  ciliary  muscle  is  brought  into  constant 
use  by  an  iuadecjuacy  of  the  focussing  power  of  the  refractive  apparatus 
of  the  eye*  From  such  a  jwrsistent  action,  not  only  do  local  pathohigic 
changes  take  place  in  the  visual  ajjparatuSj  but  general  disturbances  may 
appear.  Supjiose  such  an  overact  ion,  or  possibly  an  unequal  ovemctioii 
of  the  two  ciliaiT  muscles,  sliould  bring  a  ^ant  of  equilibration  of  the  two 
scries  of  extra-ocular  musclo-groupinga  into  play,  an  additional  causative 
factor  for  eye-strain  is  produced.  Moreover,  8upj)ose  that,  through  faulty 
corneal  curvature,  irregular  lenticular  play,  or  disturbed  muscle-balance^  etc^ 
an  improper  mental  picture  is  produced,  how  much  more  lalior  is  given  to 
the  visual  act,  and  liow  increasedly  prontmnned  become  the  aathenopial 
fac-tors ! 

Asthenopia  or  difficult  vision  is  dependent  on  many  interrelated  and 
interdependent  conditions-  Should,  for  example,  the  combined  coefficients  of 
the  refmetive  media  be  imperfect,  compensatory  physiologic  processes,  pro- 
ducing a  tmin  of  disturbing  symptoms  l>est  kuown  under  the  term  ameiropic 
mtJmmpia,  may  make  their  af>pearanc^ ;  or^  if  tlie  two  eyeballs  lie  so  dis- 
similar as  to  give  rise  to  imperfect  musole-equilibrium,  with  irregular  mus^ 
cular  movements,  an  additional  series  of  distressing  and  ofttimes  injunotis 
symptoms,  tliat  can  be  dcsignatetl  under  the  term  hcUrophonc  mthmopia^ 
may  be  provoked. 

Here  the  symptomntie  terras  rnxmrnlm*  adhenopia  and  accmnmmhitve 
asthenopia  have  been  discarded.  This  has  been  done  because  the  first 
simply  designates  that  there  is  a  weak  sight  which  is  mised  by  faulty 
nuiscle-aetion,  and  the  second  denotes  that  there  is  a  weak  sight  which  is 
caused  by  an  improjier  physiologic  action  ;  the  two  Wing  at  variance  with 
their  real  meanings,  and  the  second  included  in  the  first. 

Aintiropk*  Aath^mopia, — This  form  of  eye-strain  includes  in  its  etiology 
both  tlie  sensory  and  the  motor  disturbances  that  have  their  origin  in  Imdly 
shaped  eyeballs  and  faultily  constructed  or  improperly  acting  dioptric 
malia. 

Heterophoric  Asikerwpia, — Tliis  variety  of  asthenopia  has  for  its  causa- 
tive factors  idiopathic  or  functional  errors  in  mnscle-equiUbrium  that  may 
be  independent  of  the  shape  of  the  eyeball  and  the  condition  of  the  refrac- 
tive elements. 

Hetcropiioric  asthcnop'a  is  not  so  rare  as  may  be  supposed.  Be  the 
ametropia  never  so  slight  or  undisturbing,  or  even  if  emmetmpia  be  found, 
asthcnopic  symptoms  of  heterojilniric  tyjie  may  be  j^resent.  Moreover, 
idinjiflthic  or  primary  heterophoria,  particularly  hyperphoria,  may  not  only 
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prtidiice  a  heteniplioric  asthenopia,  but  also  provoke  an  amotmpic  one  fvom 
a  latent  amt?tropia  which  would  not  have  been  brought  into  evidenr^e  had 
there  Ijeen  a  normal  equilibrium  and  action  of  the  ocukr  muscles, 

Considered  bimdly,  astlienopia  or  eye-strain  is  a  complex  symptom* 
grouping.  As  a  rule^  it  is  expi-essive  of  the  combined  workings  of  the 
two  ocular  end- bulbs  and  their  aeoeafiories.  Granted  a  manifest  esopboria 
of  one  or  iwssibly  two  degrees  as  the  normal  average  for  combined  distant 
vision^  each  individual,  and  even  the  same  individual  under  different  cir- 
aim^tances  and  during  varying  states  of  fatigue  and  health,  has  dissimilar 
degrees  of  physiologic  tone  and  power  given  to  his  ocular  muscle-series 
during  Imth  far  and  near  vision.  What  may  l>e  the  normal  state  of  any 
visual  apparatus  of  to-day  need  not  be  that  of  the  morrow,  while  the 
amount  rtf  ametropia  that  in  scjme  instances  must  lie  considered  abnormal 
may  oftttmps  Ijear  a  sufficiently  harmonious  I'ciattonship  to  the  must-ular 
portion  of  the  visual  apparatus  to  produce  tenii>orarily  comfortable  bin- 
ocular vision.  Orthophoria,  like  erametropiaj  ts  a  theoretic,  a  mathematic, 
and  a  geometric  standard,  and  h  no  more  expressive  of  normality  of  tissue 
and  harmony  of  action  than  the  latter.  Normality  can  Ije  assumed,  no 
matter  what  inequality  may  exist,  as  long  as  the  two  series  of  ocular  muscle- 
groupings  arc  in  balance,  and  continue  so  during  activity* 

The  problem  would  \)e  different  and  less  compHcated  if  the  bnman 
species  were  eyclopic,  but  there  are  two  eyes  that  are  brought  into  intimate 
ass(ieiatiou  in  a  subject  of  unstable  physical  equilibrium,  and  hence  of 
changeable  physiologic  action, 

Astfi^mpia  and  Reflex  Neuroi^teH, — It  is  the  heterophoric  type  of  asthe- 
nopia, particularly  the  hyperphoric  varieties  of  minor  degree,  more  than  it 
is  the  ametropic  one,  w^hich  gives  rise  to  so  many  rt^flex  neuroses.  It  is 
in  this  type  of  disorder  that  dizziness,  gastric  disturlianees — with  urticaria, 
for  example — vertigo,  migraine,  nervous  irritability,  mental  confusion, 
iosomnia,  etc.,  all  of  w^hich  are  so  prone  to  interfere  with  general  nutrition, 
come  into  existence.  In  this  category  are  to  bo  found  the  many  changes 
of  vaso- motor  type.  In  tins  grouping  are  to  be  seen  the  characteriBtics  of 
the  vicious  circle  of  cause  and  effect:  eye  strain^  ^\th  its  pain  and  nervous 
disturbances,  prtKluciug  interference  with  assimilation  and  nutrition,  which 
in  its  turu  so  reduces  the  general  physical  condition  as  to  induce  an  increase 
in  the  asthenopia. 

While  this  is  true  in  regard  to  nerve-st^mns  that  are  prtnlnced  by  beter- 
ophoria  (as  also  ametropia),  it  must  be  remembered  that  disturbed  motor 
impulses  which  cause  reflex  disorder  about  the  two  eyes  may  comj>el  so 
rapid  a  discontinuance  of  eye-wwk  that  the  moi'e  digtant  reflexes  may  never 
be  given  oppi>rtunity  to  manifest  themselves*  Furthermore,  the  general 
nerve-tone  of  the  subject  can  be  so  strong  that  any  w^eak  excitation  by  a 
low-grade  causative  factor  may,  unless  constantly  repeated,  like  the  con- 
tinual dropping  of  water  on  a  stone,  never  make  an  impression. 

Just  as  it  is  true  tliat  ametropic  and  heteiopboric  asthenopiaa  give  their 
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possegsors  far-reachiog  and  injuriuus  symptoms  that  ain  be  rem<*vid  in  no 
other  way  than  by  eorrection  of  the  local  defects,  so  it  is  cerlsin  tliat 
general  distil rbanct^,  even  when  centred  about  tlie  mojit  remote  aod  secm- 
iiigly  unconnected  organs,  may  provoke  ocular  symptoms  that  are  irreme- 
diable except  by  a  therapy  that  is  directed  towartls  the  casual  factors. 
These  facU  render  it  certain  that  asthenopia,  which  need  not  be  present 
with  the  ametropia  and  licterophoria  of  the  sthenic,  is  sooner  brought  into 
existcm-e  in  tlie  nenrotic^  the  toxaeniicj  and  the  anfemie  subject ;  and  it  is  ia 
this  la^it  class  that  the  minor  degrees  of  ametropia  and  heterophoria  so 
early  maoifest  their  pim^nce. 

In  fact,  in  some  such  cases  many  of  the  functional  nervous  diseases 
and  some  of  the  more  permaDent  raorhid  proces-es  of  the  cerebral  cortex 
itself,  known  under  the  names  of  choj-ea,  epilepsy,  etc.,  may  in  a  measure 
be  indire<;tly  dependent  on  disturbed  binocular  action.  Closer  clinical  re- 
search and  bi-oader  unbiased  generalization,  more  improved  raetljods  of 
precision,  less  few  and  more  carefully  made  autopsies,  better  prepared  micro- 
scopic material,  and  finer  differentiation  of  structural  change,  must,  how*- 
ever,  be  made  before  any  certainty  of  cause  and  effect  can  be  offered  by  th© 
conscientious  and  seieutific  physician. 

Neurmthenta  m  a  Otmeof  Eye-Strain, — Neurasthenia  plays  a  more  ira- 
l>ortant  r6le  in  the  production  of  asthenopia  than  is  usually  taught  Funo 
tiooal  pareses  of  the  motor  appamtns  of  the  two  associated  ocular  bnlba, 
that  are  ever  changing  and  even  iufinitesimal  at  times,  frequently  evidence 
themselves  by  varying  degrees  of  |)upi!lary  dilatation  and  in-egularity  of 
iris-motility  during  near-focussing.  Sensory  fatigue,  as  expressed  by  dia- 
tressing  contrast- pictures  and  confusing  after-images,  is  often  present* 
Vaso-motor  disturbances,  both  subjective  and  objective,  such  as  increased 
laerymation,  undue  congestion,  sensation  of  foreign  material  in  the  con- 
junctival cnls-de^sac  from  want  of  tone  and  localized  dilatation  of  the 
vascular  walls,  with  a  sense  of  weight  and  a  tendency  to  drooping  of  the 
upi>er  eyelids,  may  be  pre^nt ;  whi^  to  make  tlie  ocular  symptoms  more 
complex,  ]>ainful  and  even  harmful  hy|)enEsthesias  and  irregular  spasmodic 
actions  fre<|uently  manifest  thcmsclvt^. 

It  19  the  minor  and  the  unequal  degrees  of  heterophoria  (particularly 
hyperphoria)  that  produce  the  most  disturbing  reflex  symptoms.  This  is 
e^peeially  so  if  there  Ik?  some  |x*<Ludiarity  of  angle  of  muscle*deviation  or 
faulty  muscular  tendency*  Here  tlie  inter-asscx^iation  of  the  eyes,  tlie 
character  of  the  tasks  given  to  tlieni,  the  health,  and  the  gross  anatomic 
conformation  of  the  subject,  all  exert  their  individual  and  their  combined 
influeui.'cs, 

Pam  m  an  Jirpremm  of  Etfe-Stram, — ^ Neuralgia,  the  functional  ex- 
pression of  a  disturlied  nerve,  is  one  of  the  most  common  signs  of  ametropiap 
Situatetl  iu  varying  |M;jsitions  in  the  course  of  the  trifacial  and  tiie  second 
cervical  groupings,  it  not  only  manifests  itself  as  the  diiwt  result  of  the 
use  of  the  eyes,  but  appears  more  readily  when  the  system  is  below  par, 
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during  convaleact^nce,  ruengtruation,  and  tum|M:>niry  exhaustion,  and  par- 
ticularly when  some  blcKxi-tlyserasiaj  such  as  gout  or  rheuraatisni,  is  present. 
Tlie  eliaiiict^jr  of  tlie  ametropia,  its  ineciuality,  and  its  degree,  all  become 
poteut  factors  ia  the  iutensity  and  the  frequency  of  the  occurrence  of 
cephalalgia. 

As  em|nricsilly  deterniiijed^  without  res<*rt  to  statistics,  which  at  the  b^t 
are  so  uncertain  and  idiocnitic,  it  may  be  stated  that  low  grad^  of  com- 
pound hy|)ermetn:)pic  astigmatism^  mixed  astigmatism  (with  that  in  which 
the  hyi^ermetropia  is  preponderaut  coming  fii^st),  followed  by  compound 
myopic  astigmatism,  hypermetropia,  simple  hypermetropic  astigmatism^ 
simple  myopic  astigmatism,  and  myopia,  are,  iu  the  oi-der  here  given,  the 
ametropic  types  pixxlncing  the  greateat  amounts  of  headache,  Anisome- 
trtjpia  and  antimetrojiia,  particularly  the  former,  are  very  apt  to  increase 
the  fri'queney  of  cephalalgia. 

As  yet,  the  differential  diagnosis  between  the  cephalalgia  of  ametropia 
and  that  of  hetcrophoria  is  uncertain,  though  it  is  probable  that  when  the 
pains  are  associated  with  dizziness  and  ^*  car^ickness/'  for  example,  abnormal 
muscle-lmlanoe  is  the  more  to  blame.  As  a  rule,  however,  the  two  condi- 
tions are  associated  and  interdependent. 

Loml  Iteftex  Ei/€'Strain, — At  times  a  type  of  asthenopia  may  be  seen 
which  has  been  produced  by  conjunctival  and  pal|>ebral  irritation  and  in- 
flamjnation.  Rarely  uncomplicatedj  more  often  iuterrebtcd,  and  frequently 
asstjciated  with  gross  di.^turlmuccB,  such  as  pterygia,  chalazia,  and  abnormal 
adhesion  l>etween  the  lid  and  the  eyeball,  the  eye-straiu  results  as  a  conse- 
quence instead  of  being  a  cause.  Whether  naso- pharyngeal  disturbances 
can  be  included  in  this  category  as  a  direct  influence  is  uncertain,  although 
it  is  positive  that  the  removal  of  adenoid  vegetations,  with  the  consequent 
betterment  of  the  mucous  surfaces  of  the  lacrymal  apparatus  and  conjunc- 
tiva, 1ms  indiiMic^tly  relieved  cases  in  which  the  correction  of  the  ametropia 
and  the  hcterophoria  has  avaikMl  little  or  nothing.  Nasal  reflexes  from 
Schnciderian-membrane  troubles,  hy|>ertrophic  turbinates^  etc.,  must  also  l)e 
considered  in  tlic  position  of  causal  rehitions,  }Wticularly  if  the  main  asthe- 
nopic  symptoms  and  the  nasal  disturbances  be  unilateral  in  type.  So,  too, 
with  dental  mries*  In  this  connection,  it  may  be  ptTiiucnt  to  suggest  that 
many  subjctls  suffering  from  frontal  neuralgia  and  complaining  of  eye-strain 
on  rising  in  the  morning  may  have  their  symptoms  in  a  measure  dependent 
on  congestion  of  the  nasal  cavities  and  passages,  from  Hd,  conjunctival,  and 
lacrymal  irritation  that  has  been  provoked  the  evening  before  by  undue  or 
improper  use  of  the  eyes  during  a  period  of  prolonged  near  work. 

Spadic  and  Oimndmg  l^pes  of  Hderophoric  Asthenopia,  —  In  the 
silastic  variety  or  the  overacting  tyjie  of  hetcrophoric  asthenopia,  jiarticu- 
larly  when  there  is  hyiierphoria  and  the  interior  muscle-groupings  arc  also 
affected,  migrainous  attacks  become  quite  common.  In  forceil  or  overacting 
exophoria,  the  more  g<^neral  signs,  sucli  as  vertigo,  incoordination,  mental 
lieculiariticS;  and  even  insomnia  and  neumstheuia  are  noticeable. 
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Undue  action  of  the  interior  muscles  (ihe  sphincter  irides  aud  the  eiliaiy 
musty  biing  supplied  by  the  third  nerve,  affect  all  of  the  related  exterior 
muscles  (the  inlerior  obIii|ne,  with  the  superioTj  the  iuft-riur,  and  the  in- 
terual  recti  muscles),  and  not,  as  is  so  gcnerjlly  taughi,  a  single  muscle*  Tbis 
increased  functional  exertion  produces  a  departure  of  tlie  glol>e  from  ortlio- 
pborj€  equilibrium  to  all  thuse  forms  of  beterophoria  and  beterotropia  that 
am  the  results  of  overact lan  of  tlie  combined  series  of  exterior  ocular 
muscles  which  are  governed  by  the  third  nerve.  As  a  natural  result  of  tliisj 
minor  amounts  of  deviation  (beterophoria)  are,  as  a  rule,  produml  by  the 
relatively  low  degrees  of  imbalance,  and  the  major  variations  (helero- 
tropia)  are  brought  into  existence  by  the  relatively  high  dt^rees  of  want 
of  equilibrium,  As  tlie  inclination  of  the  two  globes  inward  and  upward 
m  the  most  pronounced  direction  of  movement  that  is  generally  obtained 
by  this  seJie^j  of  muscles,  the  same  rt'lative  angle  of  deviation  will  occur 
when  th(^  muscles  are  made  equally  to  overact  their  une^jual  powers. 

ParHrh  or  Underacting  FatTtis  of  Heieropk^ic  Attlhampia.  —  In  the 
|iaretic  form  or  the  unden^cting  variety  of  beterophoric  asthenopia,  that  is 
found  BO  frequently  in  the  asthenic,  and  which  is  in  part  usually  de|)endent 
on  weakness  in  ihe  muscles  under  third-nerve  impulsej  the  subjective  symp- 
toms present  themselves  principally  as  cephalagias  that  may  vary  in  all 
manner  of  ways  fram  mere  frontal  or  fronto-o<x;ipital  i>ain  produced  by 
prolonged  or  undue  simultaneous  use  of  the  two  eyes  to  the  suboccipital 
and  eervicoH>ccipital  forms  of  neuralgia  that  may  appear  at  any  time.  To 
these  expressions  must  be  added  thosje  peculiarities  of  mentation  that  will 
be  referred  to  later.  The  reason  why  thk  form  of  heterophoric  asthenopia 
is  early  present  when  the  vertical  deviatious  are  impaired  is  that  the 
muscles  goveniing  such  movements  are  relatively  the  wtukest,  and  have 
more  limited  actions,  the  greatest  disturbance  of  this  tj-pc  always  being  the 
earliest  found  in  the  positions  of  the  weakest  groupings  or  combinations 
of  muscles. 

Another  variety  of  this  form  of  asthenopia,  one  of  mixed  tyi^e  (both 
the  undemcting  and  the  jmretic),  is  tlmt  in  which  both  the  extrinsic  and  the 
intrinsic  muscles  of  the  two  eyes  are  weak  and  inefficient  as  a  part  of  some 
geneml  dcliility.  In  this  form  of  weak  sight  there  is  a  subnormal  ciliary 
action,  which  is  associatt^d  with  slightly  dilated  pupils,  aud  an  exophoria 
during  near  vision.  This  is  the  most  fmjuent  form  of  disorder,  in  which, 
for  characteristic  symptomsf,  there  are  both  ametropic  and  hetcroplioric  dis- 
turljanoes  with  a  tendency  to  difl'usion  circhs.  Here,  in  contradistinction 
to  the  series  of  symptoms  that  are  produced  by  overaction  of  the  ocular 
muscle-groupiufrs,  there  are  not  only  an  inability  for  prolonged  focussing 
and  an  imi>erf£^'t  binocular  fixation,  but  aha  visual  confusion,  dizziness, 
and  gastric  disorder. 

When  the  paretic  form  of  asthenopia  is  of  systemic  origin— be  it  either 
temporary  from  neurasthenia  or  permanent  from  senility,  for  example  not 
only  am  the  niusclcs  that  mv  supplied  by  the  oculo  motor  nerve  weakened, 
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but  also  tliost?  tliiit  are  innervate!  by  tlic  fourth  and  the  sixth  nerves.  In 
this  tvrm  of  tl border,  the  entire  motor-grouping  become  lowereti  in  action, 
m  vnn  be  eliown  by  mmiis  of  myum*irie  tests  *  and  a  lessened  and  ilistnrbing 
tnuscle-action  wdl  be  one  of  tlie  restilts,  , 

Qimak  as  a  CXtme  of  AdhenopuL — Climate  is  one  of  the  most  potent 
of  etiologlc  factors  in  the  production  of  asthenopia.  A  gknoe  at  the  indo- 
lence of  those  who,  living  in  tropit-al  and  subtropical  situations,  are  content 
to  exist  for  many  months  of  the  year  almost  as  the  tree  beneath  which 
they  rest  to  estmj>e  the  heat  and  glai^  of  the  noon-day  bud,  will  explain 
this.  Here  tliere  is  an  absence  of  work — either  nKntiil  or  mannal.  Here 
nature  in  lier  generosity  bids  but  to  stretch  forth  the  hand  to  pluck  the  iruit 
that  furnishes  biJth  bread  and  water,  Apprec*iate  the  unnecessity  for  ap- 
parel except  for  decency's  sake.  Realize  the  iisek*ssness  of  permanent 
habitation  where,  as  for  the  birds  and  the  beasts,  houses  are  everywhere. 
Here  is  man  untutored  and  unread.  Here  he  is  simply  a  part  of  ani- 
mationi  with  his  few  wants  and  his  fewer  desires,  passing  a  brief  holiday- 
time,  to  perij-h  just  as  do  the  plant,  the  bird,  and  the  beast,  that  to  him 
have  been  at  once  his  friends^  his  enemies,  and  bis  existence.  Here,  in  such 
a  life,  in  which  there  is  no  tendency  to  close  or  applied  work  i  where  to  live 
IS  enough  ;  and  in  which  there  are  but  few  beretlitary  tendencies  to  ocular 
change  and  no  disturbing  emi>loyments :  here  must  be  most  frequently 
fbnnd  the  normal  and  the  uninjured  flattened  eyeball  of  roan* 

How  dilfureut  is  life  for  tlie  rlwellers  of  the  rigorous  climates  of  the 
North  and  the  South  !  Fighting  for  every  morsel  of  fiKjd  to  cat  and  work- 
ing for  each  drop  of  water  to  dritik  ;  necessarily  covered  with  protective 
raiment  of  many  forms  during  the  entire  year;  constantly  trafficking  and 
barteriug  for  materials  that  cannot  l>e  grown  or  made  in  tlieir  own  coun- 
tries;  and  eomftelied  U)  be  surrounded  with  i-wrmanent  dwellings  to  shield 
themselves  and  their  families  from  cruel  beasts,  more  crnel  man,  and  moat 
cruel  nature:  is  it  any  wonder,  when  it  is  realized  tliat  to  acquire  the 
amount  of  knowle*lge  and  tiK.*hnique  tliat  are  nec^isary  to  nnderstand  the 
duties  which  are  required  to  preserve  their  existence,  that  tiieir  lives  must 
be  one  ceaseless  toil,  and  that  every  organ  must  be  gaugi'd  to  its  utmost 
working  caipaciry  !  From  early  child!io<jd,  schools  must  l>e  gone  to  ;  during 
youth,  colleges  for  both  theoretical  and  practical  knowledge  must  be  at- 
tended ;  and  during  manhood,  the  application  of  such  informatitm  must  be 
Jiicesi?antly  ap[>licd.  Moreover^  for  those  who  aspire  to  l>e  the  moBt  sue- 
oesgful  in  any  one  of  the  many  pursy  its  in  which  they  are  engagt^,  in- 
creased  mental  and  monetary  c*ni)ital  alHive  that  of  their  fellows  must  be 
amassed  ;  less  skilled,  perfunctory,  and  routine  labor  must  be  bought ;  cnm- 
petitors  must  l>e  overthrown  j  and  every  detail  of  business  must  l>e  un- 
oeasingly  inquired  into,  correct rd,  bettered,  replanned,  and  reari-anged.  In 
other  woitls,  in  such  a  struggle  for  existence,  man  is  undergoing  constant 
physical  labor,  'io  live  in  such  an  environment,  he  is  com  pellet!  to  endure 
all  of  the  evil  cons*^qnences  of  wear  and  tear  of  structural  organs ;  and 


410  AMETROPIA  :   ITS  ETIOLOOY,  COUBSE^  AKD  TREATMENT. 


hoiicc,  Iierc  in  such  a  life,  it  is  that  tbe  eye — the  raost  useful  and  the  most 
delicate  entl-oj^an  in  the  organism — is  unrennttingly  and  ofttimes  iiijnri- 
ously  brought  into  play.  Scj,  too,  with  niauy  other  factors;  each  plays  its 
etiolugic  part, 

LdetretfUhn  of  (he  E^e  and  the  General  S^attm, — ^As  the  complicated 
vtsuai  apparatus  works  harmoniously  and  r^ts  adcfquately,  it  wiU  exercise 
a  healthful  influence  on  many  of  the  distantly  placed  organs.  So,  con- 
versely, with  the  other  organs  ou  the  ocular  apjjamtus  :  every  jot  of  normal 
activity  in  tliem  and  every  tittle  of  repose  tljey  obtain  will  help  to  bring 
healthful  vigc^r  and  adequate  nouriabment  to  those  portions  of  the  b>dy 
that  are  intended  for  visual  purjioses.  There  is  a  circle  of  events  or  cir- 
cumstances for  weal  or  for  woe^  as  it  were ;  the  one  being  both  the  cause 
and  the  elfeet  of  tlie  other, 

What  influence  an  optical  error,  producing  impf-rfect  and  at  timei^ 
erroneous  perceptions  and  faulty  conceptions^  lias  not  only  upon  the  pos- 
ses^r's  aimSj  his  ambitions^  and  his  very  conduct  of  life,  but  also  on  the 
formation  of  his  character  and  the  moulding  of  proclivities  and  tastes 
which  necessarily  determine  his  usefulness  as  a  bread* winner  and  his  j 
importance  to  the  community,  is  not  ordinarily  appreciated. 

Cmredhn  of  AmebvpifK — Not  all  ametropia,  however,  needs  lenticn-^ 
kr  or  prismatic  correction,  A  moment's  thought  of  the  Arabs  and  tbe 
Moors,  who  are  able  to  ken  tbe  smallest  form  of  animation  across  immense 
and  almost  colorless  sweeps  of  arid  waste,  whei^  their  Europeiin  neigh lK>rs 
cannot  disciTu  anything,  will  show  this;  as  here  among  these  Karlmrians 
the  grapliic  symbols  of  the  stars  of  tlie  firmament  are  snpplii'd  with  the 
radii  of  astigmatism.  A  knowleilgt^  of  the  ]>ower  of  the  American  Indians^ 
who,  without  warning,  t.*im  recognize  tbe  minutest  change  of  movement  in 
a  distant  hindscsiiie  which  is  as  notliiug  to  their  white  brotliers,  will  at  once 
evident^  this,  and  yet  repeated  examinations  have  shown  them  to  be  astig- 
matics  of  no  ni€*an  degree,  A  study  of  tbe  contra:^!  between  the  unaided 
vision  of  the  unaliened  tribes  of  mountain-dwellers,  such  as  the  pure 
Meic leans,  living  their  lives  amid  broad  vistas  and  in  vast  exjmns^  of 
country,  with  that  of  the  besjieetacled  citynlwelling  Germans  of  Noithern 
EumjM?,  who  with  their  books,  their  magnifying  lenst^s,  and  their  womlei's 
of  intricate  and  delicate  mechanism  and  handici-aft,  are  comi>elled  to  forego 
a  thousand  Ix^uties  of  nature  and  are  ofttimes  forced  to  walk  alone  with 
their  own  marvellous  ci-eations,  will  immediately  ix?veal  this,  and  yet 
banners  and  the  decorative  work  tif  tlie  tbrmer  dis[)lay  the  imlial  star, 

Cbnchision, — It  will  thus  be  seen  that,  althongli  theoretically  correct,  } 
^jpraiTtically  it  is  not  jiossible  to  mnside  r  the  functions  of  the  visual  organs 
ft8doniinat(*d  l>y  any  fixetl  mathematical  laws.  It  is  merc*ly  the  unconscious 
action  of  relate*!  healthy  working  tissues  tliat  should  be  considered  as  con* 
stituting  physical  and  physiological  normality.  Here,  as  elsewhere  in  the 
human  systt'm,  as^ieiated  purposive  ac!s  in  relatt^il  muscular  gnjn]>ings, — 
as  in  tlie  haiid^,— signify  the  adaptation  of  anatomic  elements  to  subserve 
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{jDipoaes  §*  whiA  ihef  ate  inleiMkil  in  some  partkukr  acddn-groapiiig^ 
This  it  tne  €rai  if  the  pbjsiulogic  act  be  so  Ikaltr  as  to  pn>TOk«  an  tm- 
doe  incfCflse  of  some  certaiti  pottrai  of  the  mediankm^  tho^  nut  oolv  aoii- 
thiiitDg  a  phrsiol^c  CTrar,  iMit  diangini^  an  aDatotnic  relatiooship  bf 
whkk  disGQCDiurt,  pmi,  ami  disease  may  be  produced. 

PART  II, 

ETIOLOGY  OP  AMETROPIA  AKD  HETEROPHORU. 

Thf  Efe  in  Gtu^eraL — All  of  tJie  stadies  id  tfais  aitide  bdoog  to  tlie 
terre^rtal  ere, — th^ey^  tliat  refracts  light  frutu  a  rare  tote  a  deoms  mediiuD. 
Ijsob^  of  rare  ntaAerial  when  placed  in  dense  media  ad  oonverselT  to 
lenses  of  dencse  material  timt  are  placed  tti  rare  media.  Based  on  thm  kw, 
ifae  dioptric  sjstfius  of  the  eyes  of  the  ai|iiatic,  the  terrestrial,  and  iae  aerial 
anin^b  are  tituned.  For  example,  study  of  the  microscopic  seedotis  of  the 
wious  forms  of  the  vertebrate  eye  shoTi"s,  in  the  different  phases  of  life- 
exifltence  in  this  divistoo  of  the  aDimal  kingdom,  peculiarities  of  foniiati«iu 
of  each  portion  of  the  or^aii*  The  stage  at  which  the  exislenee  of  the 
dVtmMj  muscle  maoifestB  itself,  the  varying  shaf^es  of  the  cr}*stalluie  lens^ 
and  the  varieties  of  curvature  given  to  die  cornea,  all  serve  as  ilIuMrati 
of  sHcli  differences, 

Afi  each  gubdi vision  of  the  animal  kingdom  evinces  a  diversity  of  oealar 
iXMifltitietioii  that  is  adapted  to  the  wants  of  its  pr^sess^or ;  ajid  as  each  class 
of  eaidt  diraion  has  a  type  of  eye  that  is  intended  for  some  partictUar 
mode  of  life ;  and  as  each  species  of  the  same  olass  exhibits  dissimilarity 
in  ocykr  const mction :  so  man,  in  his  many  races  and  tHbes,  manifests 
characteristics  that  are  related  to  his  most  persistent  forms  of  livelihood* 

The  Eye  of  Matu — In  man  the  converging  bend  of  the  ingoing  ray  is 
first  made  when  the  ray  strikes  the  corneal  surface  and  jienetrates  the  mem* 
brane,  the  degree  of  refnietion  being  depeiwU^nt  not  only  on  the  angle  of  tiie 
impinging  my  and  the  medium  through  which  it  lias  come,  but  also  on  the 
taasiies  of  tiie  sagittal  diameter  of  the  eye  through  which  tlie  ray  posses. 
Such  an  eyeball  will  allow  retinal-image  formation  of  extraneous  objects 
with  visual  perception, 

Amdropic  Eyt\ — Alteration  in  the  length  of  the  a ntero- (posterior  diame- 
ter of  the  eye  of  man  by  which  the  rays  do  not  cn^ss  one  aiiot^ier  projterly 
is  known  as  mial  amdropkt.  Error  in  the  curvature  of  the  antero  piste- 
rior  surfaces  of  the  refractive  comj.K>ne!its  is  termed  mcritlionai  amdropia. 
Cliaoge  of  refractive  strength  dei>endent  on  ]>ei*uliarities  in  the  substanit^ 
of  the  dioptric  media  themselves  is  designated  us  metfial  or  imlcn  ametropm. 

The  dynamic  portion  of  the  ocular  apparatus  is  changing  with  its  every 
physiologic  act,  and  is  suhjectcJ  to  each  var ration  of  load  or  general  eon- 
dition«  For  example^  should  the  musc^e^lm lance  of  the  two  eyes  be  set  at 
variance  irom  what  is  necessary  for  comfortable  binocular  vision  by  ametro- 
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pia  ur  general  disorder,  such  as  netirastheDia,  that  momeot  every  combined 
visual  act  becomes  paiufiilj  and  asthenopia  appears.  Again,  when  the  ao- 
commodative  act  dec^rmse^  by  age  or  sicknesSj  the  muscle- acrt ion  leiY  may  be 
emphjye<l  to  pr^erve  proper  vision  for  dit?tant  olycctSp  and  is  unable  to 
bring  the  reading  jR>iut,  for  example,  into  the  proper  working  distance. 

Jt  is  the  perversion  of  use  that  gives  the  abuse.  It  is  not  tiie  business 
of  a  Ciliary  and  an  iris  muscle  to  correct  the  focussing  ujjon  an  infinite 
point  It  is  not  the  province  of  twelve  extra  ocular  muscles  to  set  them- 
selves  into  abnormal  l>alanoe  and  strained  relationship  during  every  waking 
moment  in  the  endeavor  to  bring  about  Innocular  fusion  or  fixation  io  a 
pair  of  antimetropic  or  anisometropic  eyeballs.  ^Inscle-rest  and  muscular 
equipoise  are  as  necessary  here  as  in  other  muscle-groupings,  if  not  more  so. 
Overtaxed  and  raisusotl,  the  muscles  exercise  tbar  evil  influences  on  a  series 
of  delicate  nerve  foi'ces  which  are  alnn^st  constantly  at  work  in  their  Ixhalf ; 
delicate,  living  machinery,  like  twcfu I ly- adjusted  mechanisms,  that  apjmr^ 
entiy  can  work  under  almost  every  adverse  circumstance,  but  when  once  out 
of  order  become,  as  a  rule,  uncertain  and  too  often  useless. 

It  is  the  elastic  globe  of  tlie  young,  that  is  constantly  used  for  near 
work,  which  suffers  the  greatest.  Later,  when  the  eyeball  has  attained  its 
growtlij  particularly  if  the  organ  has  been  early  and  adequately  protected, 
its  tunics  are  firmer  and  its  opticsil  constants  arq  more  definite  ly  fixed. 

Undue  stretching  of  the  iK*uIar  tunics  from  muscle-disturbance  is  ofteo 
as  tndy  fraught  widv  pathologic  change  as  that  w^hich  is  consequent  on 
uveal-tract  inflammation  itself,  Ocuhir  distention,  with  alteration  of  the 
dioptric  standards  and  disturbance  of  the  dynamic  forces,  gives  rise  to  in- 
fluetiws  that  serve  both  as  a  cause  and  as  an  effect. 

The  EJfcd  of  t}i€  Etf€  on  3Ientatttr/, — The  imjmirmcnt  of  the  functioning 
qualities  of  the  ocular  ap|>aratua  exercises  its  detrimental  j>eculiarities  on 
mentality.  Perfect  organn  betoken  gfmd  action,  and  good  actions  are  pro- 
ductive of  healthy  mental  development  and  growth* 

Psychologic  study  shows  tliat  the  mental  horizon  of  any  individual 
is  in  direct  pn>i>ortiou  to  the  }>eculiarities  of  the  sensory  channels  through 
which  its  mental  data  ai^  obtaine<i-  Mental  capacity  or  quickness  of  men- 
tal grasp  plays  its  part  in  the  etiologic  r6le  more  than  is  thought.  How 
different  from  the  intclli|:ent  mind  of  healthy  childhood^  culling  every  flower 
in  the  ganien  of  knowledge  without  any  effort,  is  tlie  uncertain  intelk^t  of 
the  dullard  and  the  imbecile  in  their  gropings  after  what  is  so  laboriously 
gained  !  The  one  beautiful  to  watch  in  its  development,  its  growth,  and  its 
activity  ;  the  other  pitiful  to  observ^e  in  ils  slowness,  its  backwardness,  and 
its  many  failings.  The  one  using  its  organs  like  some  smoothly  working, 
undisturlied,  and  exquisitely  Ijalanced  piece  of  machinery  ;  the  other  era- 
ploying  its  structures  like  some  abused,  disoixlei^,  anJ  constantly  harmed 
niechanisni*  In  this  latter,  tlie  eye,  that  most  potential  and  yet  most 
delicately  contrivc?d  mechanism  in  the  whole  system,  shows  this  ill  use 
by  definite  change  in  structure.    Here  the  increased  physical  labor  to  gain 
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a  modicum  of  meutal  result  is  afteu  bought  at  the  price  of  cligturbaiice  of 
juateriat  that  h  disproportioDate  to  the  gmjtl  that  is  gauied*  The  acquired 
elongated  globe  of  myopia^  as  sn  frequently  seen  in  the  so-called  higli-grade 
laibecile^  is  the  prevaleut  form. 

Gmeml  Causes  of  Ametropia, — ^Increased  solidarity  is  one  of  the 
greatest  of  etialogic  factors  in  tiie  prcHluetion  of  ametropia.  As  previously 
mid^  the  town-dwellers  show  a  greater  proclivity  to  organic  cliaoge,  of 
both  inherited  aud  acquired  ty^^^es^  from  functional  abuse,  than  do  their 
country  cousins*  From  this,  another  great  truth,  a  corollary  of  the  former^ 
stands  out  most  vividly*  The  number  of  inhabitants  of  the  cities  of  greatest 
commei-cial  interest;*  and  of  the  most  learning  evidence  a  visual  infirmity 
that  outranks  that  of  the  dwellers  in  cities  of  less  mechanical  and  mental 
imptirtaiice.  Comparison  of  the  relative  prevalence  of  high  degrees  and 
middle  grades  of  compound  hyj^erraetropic  astigmatism  of  the  newer  cities 
and  sparsely  jxipulated  districts  of  this  count ry^  with  the  number  of  cases 
of  irritatiogj  tow  grades  of  a^^tigmatism  in  the  large  commert^ial  centres, 
oifers  another  example  of  proof 

As  with  cities,  so  with  the  parta  thereof, — for  example,  in  particular 
school -houses  and  in  certain  rooms  of  the  same  schotiK  Persistence  in 
near  work,  especially  under  adverse  ciit^umstauCiCs  in  such  situations,  tends 
to  increase  the  jicrceiitage  of  gross  ametropia  and  the  number  of  individuals 
wearing  lenticular  and  prismatic  currectitms  in  any  one  distriut.  Yet  it 
must  not  be  forgotten  that  the  presence  of  glasses  on  a  number  of  individ- 
uals in  any  situation  is  not  alone  indicative  of  the  greater  prevalence  of 
actually  present  asthenopia;  because,  in  such  cases,  the  disturbing  factors 
are  ma«?tly  set  m  abeyance, 

TAe  £f€^  of  Light  on  Ameimpia, — So,  too,  with  ill  ami  nation*  Asa 
rule,  tlie  sun*s  brilliancy  is  toned  to  a  pnn>er  degree  by  the  atmosphere- 
Indirect  solar  light  is  diffuse,  and  is  different  from  intense  artiKcial  light, 
which,  not  to  be  injurious,  slnmld  be  filtered  through  appropriately  tinted 
chimneys  and  sliadcs,  and  rid  of  heat  by  the  interposition  of  aqueous 
solutions  of  alum.  The  naked  arc  light  and  the  exiK)sed  incandescent 
carbon  loop  aud  urisliaded  metallic  ash-girdle,  or  mantle,  are  all  too  bril- 
liant for  employment  during  continuous  near  work,  A  tmnslucent  bulb 
covering  the  source  of  artificial  illumination  in  such  cases,  while  decreasing 
the  brilliancy  of  the  light,  extends  the  field  of  lighting  over  sucli  a  great 
area  that  but  a  slight  amount  of  luminosity  is  ]mt 

Inefficient  illumination,  either  natural  or  artificial,  constitutes  one  of  the 
most  imjwrtant  factors  in  the  production  of  both  the  amctropic  and  hetero- 
phoric  tyj>es  of  asthenopia.  The  ideal  material  is  fiuorescence,  which  gives 
light  with  but  little  or  no  heat,  and  the  one  that  is  being  so  widely  experi- 
mented on  to<lay  to  render  sufficient,  steady,  adequately  ditfuse,  and  prac- 
ticable. For  the  present,  however,  it  is  necessary  to  be  content  with  the 
various  mcuns  for  obtaining  the  best  (not  always  the  greatest)  degree  of 
incandescence  from  sndi  materials  as  oil,  gas,  and  electricity.    This  being 
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grantrd,  it  becomes  destrablc  to  know  which  of  these  is  the  beat  for  my 
specific  pur[K>3c, 

A  superior  grade  of  petroleum  or  mineral  oil,  unaided  by  any  of  the 
various  forms  of  zirconium,  thoruimj  and  j-ttrinm  mantles^  etc.^  gives  a  less 
conmitntol  and  a  less  powerful,  though  more  eomfortable,  working  fight 
than  ortlinary  ilhtminating  gas.  Gas- light  increasetl  in  power  by  any  form 
of  ineandes<x*nt  ash,  tliough  weaker  in  intensity  than  the  malodorous  gase- 
OUB  com  pound  of  the  two  atoms  each  of  carlwn  and  hydrogen  known  as 
ethiiie  or  ac-etyleue,  is,  when  properly  diffnseil,  much  the  more  satisfactory 
ami  much  the  less  harmful. 

The  unshaded  loop  of  elect rically  incandescent  fibre  and  the  naked  arc 
of  free  electric  fluid  are  the  most  powerful  of  all  pmetical  Hglit-givers^ 
possessing  qualities  that,  if  not  removed,  may  lessen  their  usefulness  as 
iUuminants,  and  give  rise  to  conditions  under  which  prolonged  near  work 
cannot  be  maintained. 

In  each  of  these  light- givers,  indei>endeut  of  the  intensity  of  illumina- 
tioUj  tliere  reside  peculiarities  of  quality  that  give  rise  to  sympttmig  of 
asthenopia  whieti  render  such  forms  of  illuminants  more  or  less  olyt^ction- 
able^  This  is  most  probably  dependent  on  the  bleaching  ami  the  deeom- 
postng  action  of  light  at  the  extremities  of  the  color  spectrum  on  both 
rhodopsin  and  xauthopsin  ;  tliis  Iveing  esix-eially  noticeable  in  materials  that 
are  rich  in  cyanic  blue  tending  to  greenish  yellow  or  white* 

Irritating  color-changes,  exposure  of  the  delicate  and  unactMistomed 
retinal  mechanism  to  the  uItra*violet  mys  and  the  tliermic  end  of  the 
spectrum,  the  want  of  prf>f>er  diffusion  of  illumiuation  fn)m  imperft^t 
prtjjectorB,  and  the  ineqtmlttics  of  f(K'al  concentration  from  incandescent 
points,  all  enter  into  the  question  of  the  production  of  astlienopiu,  and 
should  l>e  avoided  as  much  as  possible. 

Granted  that  diffuse  solar  light,  which  can  now  be  reflected  into  almost 
any  desired  situation  by  mirrors  and  prisms,  is  the  least  injurious  of  all 
illuminants,  it  may  be  stated  that  the  best  present  ic>rm  of  artificial  light- 
giver  is  probably  any  one  of  the  many  high-grade  oil-lamps;  provided 
tliat,  after  being  placed  in  well-ventilated  aimrtmcnts,  the  light  is  properly 
positioned,  is  well  diffused  and  connect ly  toncfl,  and  that  it  is  made  suffi- 
cient in  intensity  and  rendered  steady.  These  conditions  can  l)e  obtained 
by  experimenhitton  only. 

Ijocal  OtmeJi  of  Afffkmopm. — That  astigmatism  is  one  of  tlie  most 
potent  factors  in  the  prothK-tioii  of  asthenopia,  there  can  no  doubt 
Clinical  study  will  evidence  this,  in  spite  of  the  attacks  of  unsup|Kirted 
theory.  The  minor  degrees  of  the  tx)ndition  are  those  that  furnish  the 
greatest  amount  of  astli*nopia.  Both  functional  aud  organic  hyperphorias 
are  more  productive  of  asthenopia  than  either  exophorias  or  esoph'^rias  of 
the  same  types,  the  latter  conditions  more  frequently  lessening  and  disap- 
pearing after  correction  of  the  vertical  defects. 

Araetrnpic  asthenopia  of  overacting  or  even  spastic  type  exerts  its  in- 
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fluenoe  ni>t  only  on  the  intcnial  ra^tiis  muscles,  but  on  all  of  the  related 
rauacle-groupings  that  are  siippMctl  by  tl»e  oculo-motor  nerve.  For  this 
reason^  there  is  not  only  a  mnvLTgent-e,  but  also  an  upward  deviation  of 
the  eyeballs,  as  mn  l)e  proved  by  phorometry.  So,  likewise,  when  the 
^me  charm*tvr  of  asthenopia  is  oontinuetl  luitil  the  ciliary  muscle  at  last 
loses  its  hypertonidty  aud  become  secondarily  paretic,  the  oculo-motor 
grouping  ba^omos  deficient  in  action,  and  the  eyeballs  arc  rendered  not  only 
exophoric,  but  oim  liyjx>phoric  by  the  antagt-mistic  series  j  tliat  is,  in  each 
eye  there  is  an  outward  and  downward  tendency. 

The  varial»ility  Ix^twecn  tlie  efforta  of  convcrgcneo  and  accomtuiidadon 
explains  why  some  cases  of  liypermetropia  escape  heterotropia. 

Improper  setting  of  fnimes,  false  positions  of  cylinder-cori-ections,  dip- 
pings and  planial  i  noli  nation.^  of  spherical  lenses,  and  too  strong  prismatic 
effects,  are  all  produciive  of  eye-strain  with  pbysical  change, 

Ttfjie-  Wrtiinf^  aa  a  Qime  of  Astheno^mu — ^ Another  cause  of  eye-strain 
{genemlly  of  primary  esophorio  and  later  exophoric  tyfies)  now  becoming 
inereasingly  fri^f^nent  in  poorly  nourished  antl  improperly  carcd-for  women 
of  ueunistlienic  tyj>e,  is  the  iucessant  labor  imjxjsed  on  ordinarily  unused 
eye-muscles  during  the  study  of  type-writing  while  watching  the  key-board 
of  the  machine  liefore  the  necessary  manual  niovement^  have  become  suflS- 
cieutly  automatic  not  to  recpuVe  any  fixity  of  gaze  upon  the  variously  placed 
charar^tcm. 

Rednnl  Adhmopia, — Though  not  stritrtly  belonging  to  this  article,  and 
yet  ot\en  referred  to  in  it,  there  is  said  to  be  anrjther  asthenopic  grotiping 
which  is  dc(>endent  on  disturbances  that  take  place  in  the  pigment  layers 
of  the  retina,  in  which,  in  spite  of  pro|>er  lens  estimation  and  the  most 
careful  hygiene  and  judiciuus  therapy,  there  remains  an  imperfect  visual 
funetioning. 

Some  Spmial  Caitsis  of  Asthenopia. — Various  forma  of  asthenopia, 
esiiecially  of  the  retinal- fatigue  type,  may  not  infrequently  arise  from 
|>ersisteut  gating  at  I >adly- printed  matter  or  print  on  higldy-|xjlishcd  paper, 
Imjierfec^tly  formed  script,  poorly  printed  Arabic,  Gixielc,  Hebrew,  and 
Germnn  type,  diacritic  points,  ]iecnliaritles  of  earh  letter,  sucli  as  the 
stems,  the  serifs,  and  the  face,  are  all  of  the  utmost  impoHance  as  causative 
agents  in  tiie  pro^iuction  of  weak  sight  8ci,  too,  with  the  size  of  written 
and  printed  characters.  Small  ty|>c  of  less  than  one  and  a  half  millimetres 
in  height,  badly  constructed  and  fanta.stic  letters,  are  among  tlie  worst  of 
ctiologic  factors  in  the  expoj?ure  of  a  latent  ametropia  and  the  production 
of  a  troublesome  heterophoria.  Distance  and  oolor  of  large  sketching 
iMjards,  tini^  of  slates,  and  kinds  of  clialk  used  must  also  be  con-?idered. 
The  want  of  double  columns,  the  non  employment  of  adequately  leaded 
and  interspaced  matter,  tlie  selection  of  bmad  low- faced  type,  rather  than 
the  more  easHy  recogniml  Gothic  or  high-factKl  ty])C  that  necessitates  less 
torsion,  and  tlie  use  of  badly  tinted  and  improperly  calendered  jiapers,  all 
Irnd  their  aid  to  cause  and  prtKliiction, 
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Faulty  placing  of  the  source  of  light  in  relation  to  the  printed  or  wrltt^.« » 
matter,  persistent  gazing  at  close  or  moving  objectSj  and  restraiiml  positions 
of  the  body  during  the  employment  of  the  eyes  add  their  weight.  The  | 
f5ame  is  true  of  ot?cniiationg  requiring  much  ocular  near  use,  p:irticularly 
thoBe  tliat  necessitate  a>ntium)us  foeus^^iug  and  convergeoee  on  minute  and 
closely  situated  objects.  As  a  result  of  these  habits  and  employments 
spastic  tension  of  the  ciliary  mus(4e  with  forced  convergence  may  take 
place.  ThiSj  it  is  said,  gives  rise  t*.j  disturbing  actions  on  tlie  extra-ocular 
muscles  (es|iecially  i\ie  lateral  recti,  the  inferior  rectus^  and  the  superior 
oblique),  with  consequent  uueriual  elt>nt;:atian  of  the  two  globes  and  soften* 
ing  of  tlje  dural  and  the  pial  sheaths  of  the  optic  nerves  at  their  bnlbaf^^ 
entrances. 

Eimlotjio  Factors  in  the  Production  of  Hderopharie  DMarhancm, — In  the 
great  nuij<»rity  of  cases  faulty  muscle  equilibrium  is  the  result  of  a  trans-  , 
mittcd  over  stimulation  given  to  the  ciliary  musclej,  the  consequence  of  I 
ametropia*    In  every  hypermetropic  eye  necessitating  undue  use  of  the  I 
ciliary  muscle,  there  is  a  disturbed  relation  of  the  extra -ocular  rauscle- 
groupings.    It  is  a  hetcrt^phoric  asthenopia,  which  has  its  pi"ogenitor  in  an 
ametropic  one  ;  it  is  an  associated  error,  the  effect  of  individual  imperfect 
t\m.    Though  this  be  truc^  yet  the  variations  of  muscular  power  of  the 
two  eyes  possessed  by  different  individuals;  the  instability  of  degree  of 
movement;  the  as  yet  unstudied^  though  determinate,  inuervat ion-impulses 
that  are  necessary  for  binocular  cqui|x>ise  of  ametropic  globes  of  definite 
size,  curvature,  and  density  ;  and  the  relationship  existing  between  conver- 
gence, relative  aooommodation^  and  normal  binocular  focussing  and  fusion  in 
all  fi>rms  of  ametropia,  constitute  some  of  the  prineiiml  reascms  why  no  two 
imits  of  visual  apparatuses  (although  subject  to  similar  laws)  can  ever  be 
placed  absolutely  umler  the  same  category  of  cause  and  effect.    In  the  vast 
majority  of  cases  muscle-disturbance  is  the  result  of  unlike  degrees 
minor  amounts  of  ametropia  in  two  organs  that  are  joined  to  work  as  oi 
organ. 

It  is  in  the  class  of  eases  in  which  vision  is  kept  to  what  is  known 
normal  by  an  undue  or  an  impropr  use  of  the  ciliary  muscle  that  tlie  most 
disturbing  heterophoric  conditions  with  the  most  harmful  general  ueurose^^ 
are  found  Here  the  nerve  and  t!ie  muscle  tensions  are  kept  on  a  eoti^| 
tinnal  strain,  which  is  a  far  different  condition  from  that  whieh  is  sein  in^ 
gn^  amctmpia,  in  which  vision  is  m  defective  that  it  is  almost  impossible 
for  the  dynamic  j>ortion  of  the  ap^mratns  to  continue  to  perform  any  useful  . 
correcting  offit^e, 

The  princiijal  reason  why  the  underacthig  and  the  paretic  forms  or^ 
hcten^phoric  asthentjpia  (liypoexophorias,  for  example)  are  more  frequently 
found  in  women  is  the  want  of  out  of  door  exerascj  their  proc^livity  to  con-  j 
tinned  near  work,  and  their  greater  neurotic  tendencies*   The  depressing  and 
the  disturbing  effects  of  toxsemia  in  the  production  of  similar  conditions  in 
many  such  cases  must  not  be  forgotten*    Related  aural  troubles,  either 
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through  associated  intracranial  fibres  or  bv  inflammatory  njEwitioos  in  con- 
tiguous tissue,  must  be  considered  also,  especially  in  the  overacting  and  the 
spastic  typee, 

The  finely  balanced  condition  of  the  muscles  from  rapid  development 
that  is  found  at  the  age  of  adolescence  may  be,  and  prubaljly  is,  one  of  the 
realms  why  the  milar  groupings  of  muscdes  wliieh  are  m  delicate  suffer  sq 
greatly  and  so  early  in  anietropic  cHjiiditions  at  tins  period  of  life*  To  ilkis* 
tnite  their  delicacy  of  ec|ui|ioisej  they  exprt^SB  tlieir  cessation  of  reactions  the 
earliest  in  natural  couditions, such  as  dreamless  sleep  with  its  neuronic  rest; 
in  induced  states,  such  as  hvpnoti;*m  with  its  incomplete  and  nnremembered 
neuronic  acts  ;  in  hysteria,  in  which  the  neurons  are  disturbed  and  ofttimes 
rendered  temix>rarily  inactive,  and  in  nmny  of  tiie  most  diverse  forms  of 
pathologic  conditions  of  gross  organic  nerve  disease. 

In  addition,  there  often  seems  to  be  a  general  neurosis  at  hand.  In 
these  instances  the  unstable  musiJe-equilibrium  apparently  not  only  acts  as 
an  ex  poser  of  greater  local  disorder,  but  also  serves  as  a  precipitant,  as  it 
were,  of  a  general  attack,  or  as  a  constant  exciter,  until  the  general  condi- 
tion becomes  measurably  impaired. 

The  cephalalgia  found  in  tliese  cases  and  seen  especially  in  women  of  the 
neurasthenic  ty\\e  is,  as  a  rule,  situated  in  the  occipital,  the  nuchal,  and  the 
cervical  regions,  extending  in  some  iustances  as  far  down  as  the  dorsal  aroaa* 
Confusion  and  nausea  that  are  increased  by  gating  at  rapidly  moving 
objects,  or  are  induced  by  repeated  change  of  focus  from  distant  to  near 
objects,  with  inability  for  continued  mental  applicatioUj  are,  amid  ths. 
general  ejepressions  of  petulance^  irritability,  etc.,  both  symptomatic  and 
etiologic  factors.  As  ill ust rati ve>  megrimic  subjects,  who  are  ordinarily 
i>eur«>tic  in  type,  unless  relieved  by  the  employment  of  lenses  to  correct  an 
existent  ametropia  wijich  removes  the  tension  on  the  exterior  and  the  inte- 
*  rior  ocular  muscle-groupings,  are  prone  to  have  their  attacks  lessen  at  about 
fort) -five  years  of  age^^ — ^at  the  period  when  mtisclc-at^tion  l>eeomps  lessened  ; 
tlius  showing  that  heterophoric  disturbances  have  much  to  do  with  the  pi'o- 
duction  of  such  conditions.  Moreover^  as  confirmatory,  the  ti^ndition  gen- 
erally makes  its  api)eamnce  at  the  time  when  the  eyes  are  begun  to  be  used 
more  or  less  continuously  for  near  work. 

This  can  be  Ijetter  understood  when  it  is  eonsidered  how  man_v  of  the 
iutracmulul  nerve- trunks  attach  thcms.4ves  to  both  the  motor  and  the 
sensory  portions  of  the  two  ocular  buU>s  ;  and  that  tliere  are  an  incalculable 
number  of  association-fibres  brtiught  into  play  during  the  inter  functioning 
nf  the  two  organs.  Besides,  the  two  J^etinal  expanses  have  their  embryo- 
logic  and  anatomic  ajunterparts  in  the  cerebral  sight  centres  in  the  oo- 
cipiial  oortex.  Adequate  knowk*dge  of  these  structures — that  are  higlily 
vascular  in  character;  that  are  linked  by  plexus,  nerve,  ganglion,  and 
neuron  ;  and  that  perform  their  highest  types  of  combined  sensory  and 
motor  actions — soon  makes  it  evident  that  faulty  focus  with  imperfect  im- 
pression and  disturbed  harmony  of  dual  action  in  the  two  end-organs  (the 
Vol  IV. -27 
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eyes)  may  not  only  act  as  precursors^  but  also  serve  to  give  origm  to  some 
of  the  most  common  fii national  and  organic  neural  disorders. 

It  is  Dot,  however,  always  the  mere  presence  of  the  ametropia  that  giv 
rise  to  asthenopia:  heternphoria  can  exist  with  erametropia.  lu  grmt 
measure  the  interrelation  of  ttie  two  organs,  the  character  of  m^enpation, 
aud  the  state  of"  the  general  health  are  often  the  fundamental  condition, 
upon  which  eye-strain  is  hasted.  Ametropia  may  exist  and  remain  latent 
and  undisturbing,  provided  tliat  the  alwve  factors  are  never  brought  into 
existence^  When  it  becomes  disturbing,  the  resultant  condition — ostlre- 
nopia— is  simply  an  expresj?ion  of  tire,  which  ^  when  continncfl,  may  give 
rise  to  secondaiy  changes  in  and  around  the  ocular  bulbs:  changes  that 
at  first  are  often  spastic  and  hypenesthctic  in  character^  but  which  sfwuier 
or  later  terminate  in  ]Mnx?3es  and  anse^theaiaSp  For  example,  the  sym|>tora- 
grouping  of  heterophoric  asthenopia  of  paretic  type  in  wliich  there  is  a 
transitory  functional  exophoria  is,  daring  near  work,  associates!  with  head- 
ache and  ocular  disturbances  that  may  be  either  causative  or  resnltan 
of  indirec*tly  induced  by  per- convergence  aud  undue  aecommoilative  acts* 
Extending  in  regular  lines  along  reflex  routes,  the  interplay  between  the 
loss  of  general  tone  and  the  local  disorder  soon  afjjmrs,  and  the  visual 
apparatus  is  rendered  irritable,  uncomfortable,  and  at  times  useless  Tot  its 
accustomed  work.  Moreover,  the  araetrupic  fault,  with  its  heterophoric 
result  of  organic  type,  be  it  structural/'  "  insertional,"  or  "  innervational," 
if  slight,  may^  while  giving  an  apparently  normal  physiologic  act,  and  thus 
escaping  i-ecognition  by  the  careless  or  the  ignorant,  become  more  harmful, 
on  account  of  its  being  hidden,  than  a  gross  error,  which,  nnablc  adequately 
to  correct  itself  even  by  extraordinary  tension  and  false  response,  exerdsei 
less  }>ervertetl  action  and  injurious  eye-strain. 

General  and  Special  Peculiariiiea  of  Amcttopia  aiui  Hderopkoria, — Un- 
fortunately, this  i^  an  age  of  pnilouged  undue  convergence,  a  condition  that 
consists  in  a  dropping  of  the  visual  plane  with  acx^oramodative  action  and 
fixation  on  close  medially  placed  objects :  all  factors  of  the  most  disturbing 
functioning  type, 

The  movements  of  the  two  eyelKills  during  binocular  vision,  as  oixli- 
narily  pursued,  arc  far  more  complex  than  is  generally  taken  for  granted. 
Not  only  is  there  an  increased  tension  in  all  manner  of  changeable  pro|>or- 
tions  given  to  the  mui^clcs  that  are  affecttd  directly  in  any  given  combined 
movement,  but  there  are  a  number  of  indirect  relaxations  of  the  series  of 
antagonists.  The  conditions  are  variable  during  the  relative  jwsitions  of 
the  two,  ofttimes  unequally  sized  and  shapoil  globes ;  eyeballs  that  are 
workino:  in  different  amoimts  of  impulse  and  grades  of  energy  duiing  the 
tx>nstaat!y  varying  states  of  the  general  health.  It  is  extremely  rare  that 
there  is  an  increase  of  refraction  in  a  single  eye  that  is  dependent  on  ordi- 
nary eye-strain,  thus  offering  an  additional  reason  why  lu  binocular  myopia, 
niuiuicular  vision  is  often  better  for  the  comfort  of  the  patient  and  the 
safety  of  the  functioniug  visual  organ. 
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Although  there  are  geometric  stantlarcls  frtjm  which  all  variations  are 
to  be  made  (the  jMisitiLHJS  assumi^l  diiriug  physiologic  rest  probably  repre- 
senting  the  primary  position  from  which  all  motion  should  be  gauged),  and 
whifh  shoukl  be  aoitght  for  in  every  ease,  yet,  just  as  with  the  eyeballs 
themselves,  a  praotieal  condition  for  normal  aud  healthful  action  must  be 
consiilertil  us  the  more  desirable  rather  than  the  ideal  one  which  may  fre- 
qiietitly  simply  signify  harm, 

Ametropic  asthenopia,  expn  ssing  itself  as  a  recurrent  inability  to  sustain 
any  fixetl  focussiug  point,  a  frec[uently  eoraptaiued-t>f  subjective  sign  of 
bypermetropia.  As  explained  later,  it  expresses  itself  most  prominently  as 
an  intermittent  weakness  of  the  ciliary  muscle  which  is  being  over-used  to 
sustiiu  distant  vision,  thus  leaving  an  iueffieient  amount  of  fiicnssing  power 
for  near  work. 

There  can  be  no  doubt  that  the  roat;on  ast^ribtnl  by  Bonders  and  his 
predeet^orSj  that  some  aises  of  asthenopia  are  overcome  by  an  "active 
convergent  strabismus/*  is  true*  The  continuance  of  the  apparent  undue 
spastic  or  active  convergence,  however,  beyond  middle  life,  in  which  little 
or  no  ]xjwer  of  acciimmodation  is  left,  is  deiiendent  in  great  part  upon 
hyjTtTtruphy  of  the  exterior  ocular  muscle-series  that  produei'S  esotropia. 
The  fa^'t  that  some  hypermetropca  converge  during  sleep  is  also  corrobora- 
tive. In  addition  to  these  reasons,  such  peculiarities  as  the  size  of  the 
angle  aiphaj  the  length  of  the  base  line,  etc.,  must  be  considered  as  having 
weight  in  the  production  of  heterotropfa.  If  with  these  the  innervatlonal 
relation  which  enters  into  every  ease  be  studied — for  example,  the  one 
which  exists  between  convergence  and  relative  accomnuKlation — it  will  be 
established  that  for  every  finite  binocular  point  an  undue  convergence  is 
made,  and  that  the  unnecessary  combined  inward  movement,  in  spite  of 
the  ordinary  fusional  effort,  will  be  continued  even  after  all  accommodative 
effort  is  removed.  In  fact,  it  will,  in  nearly  every  case,  make  its  appearance 
as  soon  as  the  innervational  impulses  come  into  existence. 

As  regards  the  spontaneous  disapptmrauce  of  esotropia^  either  the  re- 
fractive constants  have  become  so  inereasetl  in  quantity  or  density  as  to  do 
way  in  part  or  entirely  with  the  necessity  for  dynamic  correction  befiire 
hyi>ertrtjphic  muscular  tissue  material  has  been  obtained,  or,  is  seen  in  the 
foreign  and  the  older  contingent  of  the  large  public  ophthalmic  services  here 
in  the  United  States  of  America,  the  unscientific  correction  of  ametropia 
(es|»eeially  of  astigmatism)  has  led  to  an  aml)lyopia  exanopsia  of  the 
greater  deviating  orgnn  witli  an  apparent  bulbar  i>arallelisra. 

Mdaiion  of  Vmon  to  Ilderophoria  and  Ameimpla. — ^It  ntust  not  be 
forgotten  that  comfortable  vision  may  mean  the  existence  of  an  actual 
heterophoria,  both  manifest  and  latent,  as  may  be  determined  by  any  of 
the  series  of  refined  muscle-testings  at  band — degrees  and  tyj>es  of  mustmlar 
error  that  to  the  geometric  musele-cntter  are  abominations,  in  spite  of  the 
fact  that  the  exterior  and  the  interior  series  of  ocular  muscles  are  nOational 
and  exist  only  as  a  part  of  an  immense  and  unstable  motor  appamtus.  It 
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sboiiUl  al^a  be  undei-stoml  that  the  coadition  may  be  the  restilt  of  either  an 
iijci^^ased  tension  of  certaio  muscle-groupings  or  an  impaired  action  of  the 
opiTQaeiita:  one,  a  positive  or  a  spastic  <x)ndition;  the  other^  a  negative  or 
a  paretic  state.  Again,  the  fault  not  ouly  may  be  oi^nic  io  character,  in 
which  the  tal&e  equilibrium  persists  even  during  want  of  muscle -action,  as 
in  sleep,  but  it  may  also  be  functional  (and  most  frequently  is),  as,  for  ex- 
ample, when  dependent  on  ametropia,  the  faulty  er^nilibrium  disappears  the 
moment  that  the  functioning  power  of  the  oorabioed  two  eyes  l>eC5omes 
projierly  regulated. 

By  reason  that  seldom,  if  ever,  any  two  paired  eyes  are  exactly  alike 
in  their  refractive  constituents  and  hence  in  their  motor  impulses,  every 
such  pair  of  eyes  must  have  its  two  individual  emmetropic  models  aimed 
at  in  different  ways,  and,  as  a  consequence,  unequal  innervatioos  must  be 
gi%^cn  to  the  two  sets  of  focussing  and  governing  muscles* 

Orthophoria,  therefore,  may  be  the  result  of  an  anomalous  Imlance,  at 
b^t,  aud  the  normal  relational  equipoise  may  constitute  a  different  inner- 
vEtional  factor  io  each  of  the  two  organs.  Moreover,  the  visual  apparatus 
holding  a  [mrt  of  the  vascular  and  neuml  channels  of  the  system,  any 
|>eculiarity  of  structure  by  which  imperfect  optic  (and  hence  incorrect 
impressioual)  results  are  obtainei  must  not  only  disturb  the  spe<  iai  appa- 
ratus itself,  but  also  set  a  train  of  injurious  symptoms  into  play^  by  which 
the  most  diveree  and  the  mc^t  peculiar  ineqnali tit's  of  ac  tion  become  estab- 
lished. In  tliis  category  may,  with  some  show  of  scientific  propriety,  be 
included  ,s<:>-termed  reflex  epilepsy,  or  that  which  dojx'nds  on  some  peripheral 
cause  aud  which  is  amenable  to  the  removal  of  the  source  of  irritation. 

On  the  other  haud^  the  intimate  connc^*tiou  of  each  organ  in  the  organ- 
ism during  phmologic  activity  is  lost  sight  of  by  those  who,  either  from 
i)j  no  ranee  or  caprice,  see  the  initial  lesion  of  every  series  of  bodily  com- 
plaints in  the  organ  of  their  own  special  work,  and  thus  fail  to  realize  the 
ever-harmonious  though,  to  thern^  frequently  conflicting  groups  of  symptom- 
complex.  Just  as  it  is  true  that  ametropia  and  heterophoria  can  aud  do 
produce  impaired  healtti,  so,  conversely,  will  impairment  of  health  give 
rise  to  heterophoria  and  exposure  of  ametropia.  In  other  words,  tlie  re- 
fractive and  the  muscular  ern>rs  constitute  a  leak  through  which  valuable 
nervous  enei^y  is  lost,  allowing  irregularity  of  physiologic  action  with  the 
production  of  fimlty  physit^l  change,  which  in  turn  acts  as  a  causal  agent 
for  seci>ndary  dis*>rders  and  harmful  functioning,— an  injurious  interplay 
of  cause  and  effect.  Here  is  the  major  secret  of  the  fallacy  of  the  current 
belief  that  ametmpia  is  simply  a  defective  optical  condition,  to  be  remetlied 
by  the  selection  of  sfmie  apjmrently  useful,  though  quite  frequently  inju- 
rious, ci>mbi  nation  of  lenses.  Overtaxed  neurasthenics,  unexert  Lsed  Ijigh- 
grade  neurotics,  and  subjects  with  but  iittle  physical  strength  whose  powers 
of  convergence  and  aocM>mmodation  are  set  awry  by  unscientifically  sought- 
for  lenticular  adjustments  (that  may  even  give  the  best  visual  acuity  in  each 
individual  eye),  may  frequently  have  their  ocular  movements  aud  impulses 
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SO  dbturbcd  as  to  render  ihe  corn^ciioiis  that  Lave  been  givea  not  only 
troublesome  aud,  unfortunately,  unbearable^  but  actually  liarmful  to  the 
patient's  general  health. 

Chmigc^  in  Ametropia  mtd  Heierophoria, — So-ealled  regressive  hyper- 
raetropia  and  prngressive  myoi^iu  are,  as  a  rule,  simply  refi*a€ti%'e  signs  of 
the  grade  of  buUwir  distention*  In  most  ea^es  the  very  causes  that  are 
pro* hieing  an  increasing  myopia  have  been  the  ones  that  have  diminished  a 
previiius  hypemietropia.  A  strek^hing  hypermetropic  eyeball  may,  though 
of  course  rarely,  pass  through  moiN?  stages  of  irritation  and  inflammatory 
change  without  the  refraction  error  over  reaching  the  myopic  standard  than 
a  wdl-made  amgenitally  myopic  one. 

It  is  a  mistake  to  assert  that  an  ametropic  eyeball  of  progressive  type 
does  not  exhibit  any  signs  of  pathologic  ehangej — that  it  is  healthy  and 
tliat  it  is  nornmL"  The  imj)errect  vision  and  the  faulty  correlation  be- 
tween tlie  two  organs  show  at  once  a  physiologic  error  that  must  be  an 
evidence  of  abnormal  physical  change* 

Early  in  the  development  and  growth  of  the  child,  the  normal  eye^ — the 
one  oi'  short  axial  length — grows  scjmewhat  more  spheriml.  Its  refractive 
media  change  thdr  indices,  and  its  altered  shape  becomes  more  or  less  fixed. 
This  is  gradually  aecoraplisljed  to  varying  degrees  early  in  life.  Should 
this  take  place  equally  up  to  a  definite  amount  that  approaches  erametrupia 
as  nearly  as  possible,  it  will  be  found  that  the  ocular  tissues  are  firmer,  the 
extra -ocular  muscles  exert  less  compression,  and  the  intra- ocidar  fluids  pro- 
duce less  distention  tljan  they  would  had  the  work  of  development  and 
gniwth  been  improperly  performe*]  in  the  two  orgaus.  Towanls  the  fouith 
and  the  sixth  yeai-s  of  life,  especially  in  countries  of  advanced  civilization 
and  fine  handicraft,  unusual  activity  is  given  to  the  two  organs.  At  this 
period y  or  even  before  any  future  expressions  of  inadequacy  and  inequality 
in  the  two  eyes  begin  to  manifest  themaelves,  until  at  varying  later  periods, 
more  particularly  about  tliat  of  the  time  of  adolescence,  the  processes  pass 
beyond  what  may  be  considered  to  be  of  no  liarm,  and  thus  give  birth,  as 
it  were,  to  the  first  expression  of  both  ametropic  and  heteroplioric  asthen- 
opia ;  at  this  point,  eye-strain  expresses  its  ordinarily  recognized  signs. 

At  what  point  this  distinction  can  be  made  is  uncertain.  No  optical  law 
can  Ijc  nbtaincHl  to  govern  it;  no  geometric  formula  can  be  expressal  to 
»:ilve  it;  and  no  minor  degree  of  expression  of  pathologic  condition  can  be 
assumed  as  normal  in  any  particular  case.  It  is  a  question  of  relationship 
of  condition  of  structure  and  the  employment  of  individual  organs*  What 
may  be  necessary  to  produce  a  coarse  pathologic  picture  in  one  eye  may 
fail  to  exhibit  Imt  the  or<linarilv  used  condition  of  so-called  healthy  work- 
ing  tissues  in  another.  What  may  be  the  exponent  of  practical  hcaltb  in 
one  organ  may  be  the  representative  of  disease  in  anolhen 

Local  Chmes  of  Hypenadropia. — Accepting  a  hyperraetropia  of  about 
three  diopters'  sti^engtli  as  the  refractive  expression  of  the  human  eyeball  at 
birth,  as  a  rule,  aliout  one-third  or  one^half  of  this  amount  is  lo&t,  not  only 
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by  fiulher  normal  dev^lopmetit  of  the  eye,  but  ui  many  oases  by  patholc^e 
change. 

To  effect  this  change  of  suppDs^?dly  fixed  ocular  "constants/*  ma 
factors  in  addition  to  the  ordinary  congenitid  abnormality  of  too  weak  a 
dioptric  ap|>a rains  are  said  to  he  brought  into  phty.  Augmentation  of  the 
retrobulbar  contents  of  the  orbit^  from  vascular  change,  excessive  adipose 
tissue,  neoplastic  formation,  etc.,  [mrticularly  when  situated  in  the  extra- 
ocular muscle  funnel,  by  pressure  have  U^en  aiyumed  so  to  shorten  the 
autcro- posterior  diameter  of  even  an  emmetrojiic  or  a  myopic  globe  as  to 
]>roduce  a  inarkc<l  liyjwrmetropia.  Forwanl  displacement  of  that  jwrtioi 
of  the  retina  which  is  gitnated  in  the  macular  region  and  which  remain 
functioning,  by  hx^ahzed  chorioidal  disturbance  or  sulimacular  exudatt!^  may 
so  lessen  the  power  of  the  refractive  constants  in  the  visual  axis,  as  to  either 
jx*dnce  a  myopia  or  an  emmetropia  to  a  hj^jermetropia  or  increase  an  already 
existing  liypermetropia. 

Alterations  in  the  anterior  pole  of  the  eyeball^  such  as  inflammatory, 
traumatic,  and  post-oiwative  flattening  of  the  cornea,  etc,,  not  only  are 
accused  of  giving  rise  to  meridional  astigmatism  but  are  said  to  produce 
hypermetropia.  Lid-pressure  on  the  anteriivr  face  of  the  eyeball  may  also, 
it  is  statetl,  produce  both  the  axial  and  the  meridional  forms  of  the  defi^t 

Aphakia  (a  medial  defect)  is  one  of  the  most  frequent  causes  of  acfpjired 
hyj>ermetropia.  It  produces  a  lower  index  of  refraction  of  the  dioptric 
media  (with  either  a  resultant  increase  of  a  previous  hypermetropic  error^ 
a  change  from  a  myopia  into  a  liypermetropia,  or  a  decrease  of  a  myopiaj 
tlian  that  wliich  existed  before  the  appearance  of  the  condition. 

Dynamic  £kpomre  of  Hypvnmiropia. — ^Tlie  dynamic  exposiire  of  hy- 
permetropta  from  local  disturbances  or  general  dis^jnlcr  has  nothing  to  do 
with  this  question.  Diphtlieritic^  artificial,  toxic,  and  intracranial  paralyses 
of  accommodation,  all  may  mean  the  removal  of  supplementary  lenticular 
strengths  to  inefficient — hyj>crmetropic — eyeballs,  by  which  the  refractive 
prror  liad  been  hidden*  Lenticular  and  ciliary  muscle  disturbances  from 
senility  or  glancumatic  pi-ocessc^  are  also  frequent  causes  for  bringing  into 
functional  existence,  as  it  were,  a  hypermetropia  which  had  previously 
remained  oonctaled  and  undistnrbing, 

If  unprotected,  many  such  csiiies  gradually  pass  in  their  refraeti 
equivalents  from  a  state  of  hypermetropic  astigmatism  to  a  myopic  one* 
these  types  emmetropia  is  never  seen.    The  change  is  a  pathologic  one- 

Emmdropia,  m  Praelicall^  Sem. — Tlie  optical  equivalent  of  erometropi 
IS  but  a  theoretic  standard  born  of  the  lecturer  on  optics,  tiie  statistician 
and  the  mathematician*   The  very  fact  of  the  eye's  being  etnmetropic  in  its 
refraction  is  proof,  almost  without  exception,  tliat  it  isat  a  temporarily  fixed 
point  in  its  ^lasaage  from  a  hypermetropia  to  a  myopia — the  result  of 
stretching  process  that  can  be  aocomplislied  only  by  an  inflammatory 
condition,  no  matter  whether  it  is  ol>servable  to  the  ordinary  meUiods  of 
precision  of  to-day  or  not*    Likewise  with  the  exterior  ocular  muscle- 
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groupiiigSj  moibiJ  ctjangi]!8  of  a  relak'd  type  must  also  be  resident  in  tbem  ; 
changt^  tliat  require  the  greatest  precision  to  deteiniine* 

Significance  of  Terms  Used  m  Ametropia, — By  reason  of  constant  usage 
the  absurdity  of  the  terminolot;y  now  employed—*' liypermetropia/*  *^  my- 
opia," and  ''astigmatism"— is  not  ap|)arerit  until  it  is  applied  to  some 
other  sense-organ  ;  for  example,  the  auditory  apparatus.  Why  should  not 
hypermetauria**  I>e  the  terra  given  to  an  auditory  organ  so  sha|»ed  from  a 
standard  known  as  "  emmetauria"  as  to  permit  the  ability  of  hearing  only 
distant  sounds,  and  Fome  relevant  Greek  or  lioman  coinage  be  otTei-ed  to 
express  a  forced  inclination  of  the  head  to  one  side  to  hear  better  at  a  dis- 
tance (just  as  myopia  signiBes  a  nipping  together  of  the  lids  to  gee  l>etter  at 
a  distance)?  and  if  imperfect  aouud  foeug  on  the  sentient  tips  of  the  amli- 
tory  apparatus  be  determinable,  why  not  apply  **  ai^tigraatisra"  to  tliat  con- 
dition? In  truth,  the  constant  applimtion  of  tlie  terms  hypermetropia," 
*'myopia»"  and  "astigmatism"  has  robbed  them  of  their  meaninglessness. 

As  usual,  in  these  stndiea  as  alaewherei  it  may  be  found  that  the  earliest 
theories  in  regard  to  physiologic  optica  are  the  best,  being  untrammelled 
with  differences  of  opinion  that  too  frequeutly  are  but  mere  attempts  at 
perversion  and  nonsensicul  dissimilarity.  As  early  as  the  middle  of  the 
sixteenth  century  Manrolycns  gave  a  most  accurate  afxiount  of  botli  *^slaort* 
sightetlness"'  and  long-sightedness,"  In  tlie  former,  he  says,  the  pencils 
of  rays  eonvet^  too  fast,  and  come  to  a  focus  before  they  reach  the  retina/' 
In  tlie  latter,  he  writes,  "  those  jK^ncils  do  not  converge  fast  enough,  so  that 
tlie  foci  are  beyond  the  retina."  He  further  gives  the  correct  reasons  why 
these  optical  defects  are  relieved  by  coumvc  and  convex  lenses. 

Prevalence  of  Grades  of  AjfidrojAa. — In  this  part  of  tlie  world  (the 
eastern  seaboard  of  the  United  States  of  Araeri<*a),  low  degrees  of  H  +  Ah 
passing  into  Ah,  signifying  a  less  progression  of  the  ami^tiopic  stretch  than 
formerly,  are,  when  properly  nought  for,  found  to  be  quite  prevalent-  This 
is  followeii  by  Ah,  then  H  or  Alim  and  Amh,  M  +  Am  (foHunately  rap- 
idly Itisseuing),  and,  lastly,  H.  The  prevalent  axis  of  astigniacism  in  H  + 
Ah  is  90*^ ;  that  at  180°,  which  is  deaignated  as  against  the  nde,"  being 
partif*ularly  seen  among  tlie  eiluc-atioual  and  commen-ial  tyjies  of  tlie 
Semitic  nice,  Uin^ynunetric  axes  arc  often  found*  1'he  two  principal 
mendians  frt^iuently  exliibit  a  relational  degree  of  angulation,  though  the 
telati%*e  drffei-enoes  ncecl  not  nect^sarily  be  placed,  as  some  have  attempted 
to  shtjw,  at  five,  ten,  fifteen,  and  twenty  degrees  c^ach,  which  are  simply 
expressive  of  the  coarse  numeration  on  the  ordinary  trial-fniint«.  In  fact, 
less  ditfeiTDces  and  more  unequal  ones  can  be  easily  demonstrated  by 
rejieated  work  with  adaptations  to  optometers  and  test  fi*amcs,  by  which 
finer  differentiations  of  cylindric  Ictifi-axis  mn  be  made- 

As  should  be  exjKite*!,  the  unsymmetric  axes  are  most  common  in  the 
minor  degrees  of  ametropia,  being  particularly  n(»tic*cable  in  Ahm,  Am,  and 
M  +  Am,  It  is  also  certain  tlmt  in  many  mses  the  angle  of  the  astigmatic 
meridian  that  is  used  is  not  the  same  in  monocular  as  in  binocular  fixation. 
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The  percentage  of  the  amount  of  astigmatisnt  is  somewhat  id  eiciess  iiithe 
female  siibjei^  partieiilarly  iti  the  joiiDg  of  dolichocephal ic  trpe»  Theit'k- 
tive  ]>rt>portioti  of  defect  that  is  situated  against  the  rule'*  is  pro]K)rtiuij' 
ately  greater  in  the  eye  of  tlie  myope  than  it  is  in  the  eye  of  the  hypprme- 
trope,  this  being  in  a  measure  aeeounted  for  when  it  is  reah'zed  that  the  lattef 
eondition  is  ordinarily  a  eongenital  one  and  the  former  nearly  always  i 
pathologically  acquired  one.  Oblique  positions  of  the  princijial  meridiang 
of  astigmatism,  particularly  when  the  curvatures  are  unlike  in  degree,  are 
more  prone  to  give  rise  to  asthenopia  than  are  the  vertical  or  the  horiioiital 
ones. 

Hypermetro|uc  astigmatism  "aecordiDg  to  the  rule**  or  "with  the  nil< 
is  not  so  disturbing  to  vision  as  that  which  is  *' contrary  to  the  rule'* 
'*  against  the  rule.'* 

ComjKtund  myopic  a.stigniatism  in  the  rising  native-born  geoeratlon 
this  part  of  the  Unitetl  States  of  Ainerica  is  becoming  rarer.    This  is d( 
pendent  on  the  halting,  as  it  Mei^e,  of  progressive  ametropia  by  carefull] 
chosen  and  properly  fitting  corrections  for  H  +  A  h,  the  betterment  of  mi 
ronmcntj  the  more  judicious  use  of  the  pyes,  and  the  greater  tendeac; 
the  age  to  oiit-of-door  sports  and  exercise. 

Heterophoria  is  relatively  more  common  here  in  the  Unite<l  Statr?  of 
America  by  reason  of  the  rapid  ingestion  of  improi>erly  prepand  foods^ 
greater  mental  and  physical  activity  with  less  [>ersonal  eare^  as  wd!  as 
climatic  influences  w4iich  are  most  enervating  in  character. 

A  s  w  i  tl  1  the  i  nd  i  v  id  u  a! ,  so  w  i  th  the  ma  sses.    Fo  r  exam  pi  e,  tli  e  En  gfel^ 
speaking  nation  constantly  gains  a  height  in  mechanics,  physics^  science, ffc, 
that  can  never  be  reached  through  the  same  easy  Eights  by  the  Geraiaa.  U  | 
is  the  close  application  for  detail  and  the  great  rev^cj-ence  for  the  work  of 
the  past  in  the  Teutonic  mind  that  are  balanc*ed  against  the  intuitive  rm\i- 
ing  out  for  the  new  and  the  ignoring  of  the  old  of  the  English  m^tital 
make-up.    New  fields  for  work,  new  countries  to  be  opened,  witii  newitl*^ 
to  Vjc  brought  into  play,  foi"  the  American  and  the  Briton,  have  all  set 
aside  the  traditions  of  the  past  and  planted  the  spirit  of  enterprise  into  th^ 
brain  ami  the  brawn  of  the  English-S[>caking  peoples,  and  have  thus  carH^ 
them  beyond  the  ^liop,  the  mill,  and  t!ie  factory. 

It  is  tlje  plodding  nation  in  which  myopia  is  the  most  prevalent, — 
nation  of  human  automatism,  as  it  were.    It  is  in  those  nations  in  wU^*^^ 
individual  hygiene  is  at  a  minimum,  in  whicfi  life  is  se<lentary»  and  in  wh  ** 
the  tissues  are  relaxed  and  possess  but  little  resistance,  that  the  percentf^ 
of  gross  ametropia  is  much  the  greater. 

At  pn*scnt  the  eye  is  used  much  more  than  ft »rmerly,  Life-Tiwli 
commenced  tm  early,  and  the  neces^ry  prt^i)anititm  is  more  quickly  act 
pi i shed,  though  with  greater  wear  on  the  involved  tissues.    In  this  conn 
tiou,  nevertheless,  the  apparent  increase  in  the  number  of  yoang  subje 
w^tio  find  it  necessary  to  use  ccnTccting  len.^s  means  not  only  tfiat  rnod^^ 
civilization  is  more  exacting  on  physical  structure^  but  that  medicine  t*^ 
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recognized  the  value  of  the  urtifidal  lens  in  remfjving  ociiljir  and  general 
syniptiimsi  whicli  previuus  to  the  advent  of  the  oitlinary  mrrecitiug  of  ame- 
tropia remained  uubenelited,  except  temi)orariIy  hy  bloodlettHig,  emesia, 
pui^tion^  etc, 

Loccd  Causes  of  Mtfopia, — Any  dimiiuition  of  die  density  or  of  t!ie 
tonicity  of  the  tissnos  in  the  retrobulbar  portion  of  the  orbital  cavity, 
especially  when  situateil  in  thu  exterior  ocular  mnsi'lf'  funnel^  is  Bald  to 
give  greater  opportunity^  particularly  in  the  weak  aud  tlie  neura^itlieiiic, 
for  injurious  laterally  situated  pressure-processea  to  exert  their  influences 
for  tlie  pnxluction  of  iccrea^siug  axial  niyoina, 

Ketinal  detachment  situated  in  ihe  focussing  area  of  the  eyeball  in 
which  functi lining  remains  will  retluce  a  myopia,  Chorio-retinal  changes 
in  the  macular  region j  however^  no  matter  how  minute  they  may  be,  and 
how  slightly  vis^ilde  they  are  to  the  opiithalniosropic  observer,  have  a 
bearing  on  the  proper  functioning  of  the  |iarts-  Asthenopia,  though  not 
neeessarily  present  in  all  such  cases,  is  the  occasional  accompaniment  of  a 
conscfjucnt  imperfection  of  retinal  impulses. 

Whctlier  the  liypertrophied  jjortious  of  tlie  ciliary  musr-le  of  hyper- 
metropia  have  any  effect  on  the  compression  of  the  glolje  in  its  ante-equa- 
torial zone,  and  tlius  indii-ectly  induce  an  ineiiease  in  the  asial  length  of  the 
eyeball  with  a  tendency  towards  the  production  of  myopia,  i.^  still  uncertain. 
By  some  it  is  asserted  that  an  abnormal  [pressure  of  the  superior  oblique 
muscle  on  the  eyeball,  with  increased  venous  congestion,  is  prone  to  produce 
the  ctmdhion.  In  regard  to  this  statement,  it  may  be  said  that,  althongh 
the  two  obbquc  muscles  tend  to  remove  the  eyeballs  from  the  jxisition  of 
undue  convergence,  yet  the  extent  of  length  over  which  the  inferior  oblique 
rausck^  press  against  the  eyeballs,  and  the  dragging  of  the  inseiiion  of  the 
superior  oblique  muscles  on  the  edges  of  the  optic  nerves,  more  than  com- 
pensate the  good  that  is  obtained  by  the  divej^ence. 

Abnormalities  of  the  retrobulbar  portion  of  the  ojitic  nerve  itself,  not 
permitting  prnper  movement  of  the  eyeball,  have  lieen  spoken  of  as  exciting 
cansesp  Peculiarities  of  scleral  structure,  particularly  of  those  iwrtions 
that  arc  situated  in  the  position  of  the  optic- nerve  sheaths,  by  which  a  dis- 
jKtsition  to  an  undue  stretching  of  the  wular  coats  is  induml,  have  been 
assumed  as  casual  factors.  To  others  idiosyncrasies  in  extra-ocular  muscle 
situation,  by  which  the  vense  voiticos«e  are  unduly  pressed  ujKin,  have 
seemed  of  sufficient  influence  to  give  rise  to  the  condition.  Irregularities 
in  the  orbital  walls  and  borders,  by  which  fal^  moveraents  of  the  ocular 
globes  m*e  obtained,  appear  to  some  investigators  to  be  among  the  chief 
casual  elements  at  work. 

Tljat  there  is  a  tendency  to  heredity  in  the  form  of  the  myopic  eyeball, 
just  as  there  is  in  any  other  end-organ  or  in  any  facial  peculiarity,  there 
can  be  no  doubt. 

In  the  dynamic  form  of  cause  in  whicli  there  is  ciliary  spasm  with  too 
great  focussing  power  of  tlie  eyes,  the  constantly  employed  focus  of  vision 
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IS  too  elose,  giving  rise  to  a  i)€raistootIy  undue  convergence  wbirh  pnxluti^ 
aH  one  of  its  results,  an  increased  eurvi linear  pressure  on  the  terai»oraI  iiiile 
of  the  globe  by  tlie  external  rectus  muscle,  thus  tending  perniuneDtly  Co 
iiiei^ase  the  antero-posterior  axis  of  the  ocular  globe. 

Though  the  avemge  time  of  life  at  wliich  the  ametropia  changes  from 
hypermt'tropia  to  myopia  is  during  early  adfjlesc^nce,  wlieu  final  develop 
jiient  is  the  aiost  rapid  and  at  its  gix?atest,  yet  the  stretching  of  the 
l;alU,  which  manifested  itself  as  a  lesst^ning  hyfwrnietropia  in  sneh  casa, 
has  been  in  existence  for  several  yeai's'  time*  It  is  an  mior,  tlierefore,  to 
assert  that  such  a  liy|H7rnietropic  eyeball  lias  not  exhibited  any  patliologic 
change :  a  change  that  is  manifest  with  botli  the  ophtljalmogicti]ie  and  the 
microscope. 

If  the  productive  causes  should  come  into  existence  dnring  later  lift, 
the  ocular  changes  would  not  only  tend  to  give  a  similar  iiptieal  rmlt, 
but  also  produce  peculiarities  that  would  be  more  greatly  detrimeutal  t» 
tlie  integrity  of  the  organ  itself.  This  is  shown,  for  example,  bj  Ibe 
malignant  forma  of  the  affection,  wlneli  are  generally  of  high-gmde  hpM 
and  which  are  found  among  such  subjects  as  sailors  and  laborers  whoJ^ 
eyes  are  never  persistently  a  implied  for  near  work :  a  mere  symptomatic 
exi>ressi'in  of  a  coarse  local  disease.  In  such  teases  a  sedentary  lifeaiKli 
weakened  constitution,  even  among  the  illiterate  and  unlearned,  add  tlwnr 
injuri(Ais  influences  to  the  local  changes.  This  is  clearly  seen  in  yomig 
subjecis  of  the  c^rdio-vascnilar  ty|ies,  in  rheumatics,  and  among  t!K»s<'  wl30 
are  disposed  to  lymph-stasis.  Formerly,  in  tijc  malignant  type  of  tie 
affection,  straining  at  stool  and  constipation  were  noted  as  immediate  }Mii" 
cursors  of  attacks  of  ocular  congestion,  hemorrhages  into  the  vito^s 
humor,  and  rethial  detachment. 

Genei^llyj  in  such  cases,  when  both  of  the  progenitors  are  myopiC|the 
organ  is  born  into  the  world  with  its  greatest  liability  to  pliysical  elongatiou* 
Less  liable  when  only  the  mother  i.s  affettted,  and  with  the  least  tenJeiw? 
when  the  condition  is  pres<:*nt  alone  in  tlie  fatlier,  it  seems  to  be  depeu< 
more  on  the  maternal  ancestry  than  on  the  paternal. 

The  congenital  inflammatory  tyjres,  which  are  becoming  compamtV 
rare,  are,  bs  a  rule,  simply  optical  expressions  of  actual  disease  that 
been  caused  l»y  intm-uterine  change,  which  at  times  may  be  superadded  *^ 
similar  hereditary  taint  At  times  thei^  may  be  a  series  of  hereditary  ^ 
dencies  of  weak  and  uniTsistant  tissue  which,  when  subjected  to  ardiP* 
amounts  of  wear  ainl  tear,  express  themselves  by  distention  and  comp^ 
sion-proce?scs  that  incrtase  the  equivalent  of  the  dioptric  apiMiratus  cif^ 
organ, 

In  every  instance  such  processes  must  be  considered  as  the  disc^^ 
and  the  optical  expression — the  so-called  myopia,"  for  example — ^musl|| 
regarded  as  but  one  of  the  syn^ptoms.  In  some  of  these  cstssB  all*** 
im|»er<x*ptible  changes  may  occur  which  in  many  instances  are  so  sU^ 
that  repeated  examinations  are  necessary  before  any  visible  expression^  * 
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progmssfoD  of  the  disease  can  be  recognizee!-  la  otiiers  f>eriotlic  outbrmks 
of  inflammatory  uhiuigc*,  with  fleeting  gross  signs  and  resultant  cif^tricial 
physical  t^hange,  constitute  the  main  ehai-at^teristics.  Constant  in  type  and 
rapidly  leading  to  destructive  blindnesSj  each  class  comprises  in  itself  a 
sjiecial  variety  of  the  generic  form. 

The  inflaniniatory  processes  may  have  then*  origin  at  almost  any  |>oint 
in  ttie  oenlar  bulb.  Kebulee  from  previous  corneal  inflammation — ne(^ssl- 
tating  too  clt>se  an  approximation  of  near  objects  in  order  to  enlarge  the 
size  of  the  retinal  images^  and  thns  giving  rise  to  too  strong  convergence 
and  spasm  of  accommndation,  with  their  train  of  distention-symptoms — 
may  start  tlie  process  Trauma,  witli  sci^undarv  changes  in  the  crystalline 
lens  ;  ciliary  s|>a.smj  with  muscle-irritation  and  c<jngestion  of  the  uveal  tract; 
gross  anatomical  }>eeuliaritiesj  and  undue  st<x>ping,  with  passive  hyiienemia 
by  pressure  on  the  cervical  veins,  all  play  their  etiologic  rd&«*  Increase 
of  corneal  curvature^  increased  density  nf  the  constituents  of  the  dioptric 
media,  forward  displacement  of  all  or  of  a  portion  of  the  crystalliDe  lens, 
and  backward  ectasias  at  the  posterior  jH>le  of  the  eye,  ai^  sard  to  constitute 
the  main  grouping  of  factors  in  the  production  of  the  condition- 

The  c»onstant  employment  of  the  ciliary  muscJe  to  keep  the  lenticular 
mass  in  a  surcharged  state,  and  thus  allow  the  crystalline  lens  to  serve  as  a 
stronger  condenser,  in  an  acting  eye  that  naturally  has  too  little  focussing 
powder,  may  at  times  cause  the  mut^ele  to  be  sjmsraodically  affected.  During 
binocnilar  vision,  with  the  requisite  undue  convergence,  and  also  in  near 
w^orkj  w^jcn  greater  action  is  essential  and  incimsed  congestion  is  obtainetl^ 
is  this  esfiecially  fonml.  Thus  is  freqnejitly  produced  a  syraptomatic 
myopia  and  sometimes  a  decreased  hypermctropia,  which,  jmrtieularly  in 
yotmg  suljjects,  may  become  so  fixt-d  as  to  rt^uder  distant  objects  very 
indistinct  to  patients  belonging  to  tlie  former  clas8.  Often  this  cfnidition 
is  too  truly  but  tlie  initiative  for  disturbing  irritation  and  inflammatory 
signs. 

The  symptoms  of  the  transitory  forms  of  lowered  hypermeti'opia  and 
increast^d  myopia,  the  results  of  dial»etes  mellittis,  are,  as  a  rule,  unai^iciHted 
with  gross  tnflammatnry  ocular  chatige.  The  temporary  varieties  ft>und  in 
plastic  iritis  and  irido-cyclitis,  and  which  are  of  much  lower  grade  than  the 
former,  evidence  a  greater  degree  of  meridional  inequality  than  the  lym- 
phatic types. 

Spasm  of  accommodfltiim,  with  its  associated  irregnlarities  of  action 
betvvec^n  the  extra-iK'ular  and  the  intra-ocular  miisele-grou pings,  which  is 
often  prodnoeil  by  prolonged  w^ork  at  some  near  point,  is  apt  to  bring  about 
harmful  uveal  and  retinal  changes  with  antero-posterior  stretching  of  tlie 
eyeball. 

Again,  the  ciliary  muscle,  in  consequence  of  an  improper  action  from 
disturbed  extra-ejcular  muscle-balance,  or  as  the  result  of  inflammatory  con- 
gestion and  exudate  (so  often  seen  in  keratitis,  scleritisj  uveitis,  rtiinitis, 
and  neuritis),  may  exert  a  more  or  less  fixetl  influence  on  the  lenticular 
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mmB^  allowing  it  to  assume  too  grom  a  slmpe  and  thus  give  the  eyeball  aa 
iiicreaawl  refmetive  power. 

An  increase  in  the  i*efmctive  Btrength  of  the  ci^'stalline  lem  from  scJe- 
romiig  pro*^88ea  is  foil  ml  to  give  rise  to  a  temporary  form  of  myofiia  which 
ig  known,  by  reason  of  a  iioii  nee^^ssity  for  the  continnance  of  the  use  of 
condensing  lenses  during  near  work,  as  "second  sight.'* 

6enet*al  (Jamteft  of  Myopia. — ^Nationality  is  said  to  play  its  [lart  in  the 
prodnction  of  myopia.  The  reason  that  some  conutries — for  instance,  Ger- 
many— have  liarl  so  much  myopia  is  on  account  of  the  past  want  of  proper 
correction  of  hyjxTmetropia  and  hyiK»rmetJX>pic  astigmatism^  liefbre  myopia 
became  a  national  defect,  which  now,  happily,  is  fast  decreasing  as  tlie  result 
of  scieutific  investigation  and  sanitary  TL'gulation.  In  this  jmrt  of  the 
world  the  condition  lias,  in  quite  a  number  of  adult  cases  of  the  pre«5ejit 
day,  been  caught  in  the  very  beginning  stage  of  the  errur,  — mixed 
astigmatism. 

The  prevalence  of  tlie  eyeball  that  had  stretchcHl  sufficiently  to  give  a 
gross  myopia  was  greater  here  upon  the  eastern  seaboard  of  the  United 
States  of  America  a  quarter  of  a  ceutuiy  ago  than  it  is  at  the  jireaent  rime* 
Not  relatively,  by  reason  of  the  greater  number  of  astheuopic  hyperme- 
trapes  that  are  lieing  corrected,  but  at'tually  so, — fewer  cases  being  seen. 
This  is,  no  doubt,  dependent  on  the  increased  number  of  eyes  with  minor 
d^reea  of  hy[>erraetrapia  and  astigniatisui  tliat  have  been  corrected  and 
thus  prevented  from  fiassiug  into  the  myopic  ^ate  of  refraction. 

By  some  it  is  said  that  the  eonditiou  is  unknown  amoutr  sucli  people  aa 
the  Nubians,  the  LaplauderSj  and  the  Patagotirans.  Borne  authorities  assert 
that  it  is  not  seen  in  the  jieasant  classes  of  Enrojje,  In  this  portion  of  the 
Unitt*d  States  of  Amenf:^,  since  slavery  has  been  abolished  and  higher  edu- 
cation has  been  given  to  the  various  grades  of  Negroes,  myopia,  independent 
of  that  winch  is  produced  by  gross  ocular  intlammation,  is  not  infref  juently 
seen  in  the  advan<*ed  student  classes  of  this  nice. 

Theories  in  Regard  to  the  EUology  of  Myopia, — ^Contrary  to  the  findings 
of  gome  investigators,  that  the  vertical  diameter  of  the  orbit  of  tlie  myope 
is  i*clatively  inereastdj  it  is  asserted  by  others  that  in  low  orbits  there  is 
such  a  variation  in  the  (3ourse  and  the  insc^rtion  of  the  superior  oblique 
mustJes  as  to  induce  eotuprt>ssion  of  the  eyeball  witli  Che  production  of 
myopia.  This  theory  of  the  ectmpressing  eflci't  of  these  musc  les  on  the 
eyeball  is  understfxwi  when  their  insertions  and  origins^  as  well  as  the 
direct tous  of  their  nieclianit'al  f^^rces,  are  considered. 

This  cx)mbination  of  muscle  pressure  (esjiecially  the  superioi"  oblique 
muscles  in  down  wait!  conven^i^encc,  and  their  dragging  effect  on  the  lamina 
eribrosii  at  the  optic  nerve  entrances,  with  the  harmful  influences  of  occupa- 
tions that  necessitate  undue  vertical  movements  of  the  globes)  constitutes  a 
jwirt  of  the  mechani<-s  in  the  stretching  and  irritative  and  the  inflammatory 
aiitl  degenerative  pnx'csses  that  are  so  often  seen  in  this  wndition.  Com- 
pression of  the  vorticose  veins  by  the  interior  oblitine  and  the  external  recs- 
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tus  must*les  Ims  aim  been  aasumLH.!  as  ati  indirect  factor.  No  matter  whetiier 
myopia  Im?  an  anomaly  or  an  aequii^etl  malfbrmatioQ,  the  condition  frequeotly 
sets  a  whole  chain  of  eipcumstiiuct'S  at  work  to  force  the  posterior  pole  of 
•the eyeball  into  the  free  funnel-like  spat*e  that  h  situate*:!  l>etween  the  bellies 
of  the  posterior  portions  of  the  four  straight  ejctra-oeular  niu&files* 

How  much  dependence  can  be  placed  on  the  theory  that  a  hyi>er- 
Inclusioti  of  mesoblastic  vitreous  material  into  the  secondary  optic  vesicle 
is  the  causative  factor  of  myopia  is  uncertain,  although  the  suggestion  of 
6uch  an  exaggeration  of  raesodernuc  ioL-lusion  has  a  numljor  of  jKunts  in 
its  fiivor.  Wasting  diseasts  as  found  in  infancy  serve  as  most  important 
and  not  thoroughly  appreciated  factors  in  the  production  of  the  disorder* 

As  the  stretching  process  of  axial  myopia  is  esi>ecially  marked  at  the 
posterior  pole  of  the  eyeball,  the  constituents  of  the  vitreous  humor  must 
be  separatedj  and  thus  the  refmctive  index  of  this  dioptric  medium  must  be 
sliglitly  lessened.  The  increase  in  the  lenglb  of  the  eyeball,  however,  is 
relatively  of  so  much  more  irajiortanee  in  the  ametropic  change  that  the 
deereased  density  of  the  vitreous  humor  practically  amounts  to  but  very 
little. 

The  assertion  tliat  the  improperly  termed  posterior  stai>hyloma  of 
Scarpa  (which  is  not  a  bunch  of  grape-like  series  of  ectasias)  is  a  necessary 
acoonii^mniment  of  tlie  mnjority  of  highly  myopic  eyes  is,  in  the  light  of 
re<:ent  investigation,  very  uncertain.  Cai'e  shouhl  be  taken  to  compare  the 
condition  with  what  is  known  as  **  conus."  Determined  as  early  as  1801  > 
and  associated  with  myopia  by  Arlt  over  fifty  ym\^  hitcr,  it  is  said  by 
some  to  be  congenital  and  to  occurj  as  a  rule,  in  tlie  position  of  the  ocular 
cieft  It  is  assumed  to  be  different  from  the  stretching  and  tearing  of  the 
ocular  tunics  that  are  found  as  the  results  of  acquired  pathologic  distention  ; 
conditions  which  must,  according  to  some,  cause  the  greatest  rcaetiona  and 
Atrophies  to  appear  at  the  temporal  borders  of  the  optic  nerve-hcad  in  low 
and  medium  degrees  of  myopia,  and  later  at  the  nasal  edges  of  the  optic 
disk  in  tlie  higher  grades  of  the  same  form  of  refrai'tlon-error. 

Triilyj  myopia  cannot^  in  such  a  light,  be  considci*cd  as  an  adaptation 
of  an  organ  to  the  functions  of  a  superior  race.  In  moat  cases  it  is  a 
pathologic  process  with  a  dioptric  equivalent  of  near-sight 

Chi*.^c»?  of  Asttgimlmn, — Traction  on  the  cornea,  as  s<?cn  in  peripherally 
situated  cicatriz^ition- wounds,  either  accidentally  or  purjKisively  made,  suj^er- 
ficial  tumor-growths  at  the  corneal  limbus,  symblepharon,  and  ptery^gia,  all 
may  be  productive  of  astigmatism*  Direct  and  indirect  pressure  on  the 
cornea  or  the  sclerotic,  as,  for  example,  from  new  growths  that  are  situated 
either  in  the  orbit  or  in  the  eyelkls,  and  spasmrjdic  ctmtraction  of  the  or- 
bicularis muscle,  are  said  to  jjive  rise  to  corneal  astigmatism*  In  contra- 
distinction to  this,  irregularities  of  the  tunics  at  tlie  jwsterior  p^lc  of  the 
eye  may  produce  an  astigmatism  by  faulty  curvatures  of  that  portion  of 
the  retinal  shet^t  which  is  situated  in  the  macular  region. 

Astigmatism  is  also  said  to  be  caused  by  intra-ocular  pressure  and  tonic 
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contrartitui  of  the*  exterior  cMuilar  nniselc-grou pings.  The  variety  that  is 
producetl  by  lid-pressure  is  either  a  temporary  form  of  the  regular  ty|»e,  or, 
more  frequently,  an  irrogiilar  one  of  meridional  diameter.  In  this  connee^ 
tiorij  it  niust  not  be  foi*^otten  that  a  spastic  eondition  of  a  series  of  extra- 
ocnhir  muscles,  as  is  oc^jajsiuiially  seen  in  st»me  types  of  nerve  disease,  may 
give  rise  to  tcmpomiy  forms  of  the  condition. 

In  tlie  musiitlon  of  astigmatism  both  surfaces  of  the  cornea  and  of  the 
lens,  as  well  m  the  density  of  the  different  portions  of  the  two  masses 
(es[wciaUy  in  the  tsourse  of  the  prinei|>al  axial  lines,  thus  making  four 
surfkees  and  two  thicknesses),  must  be  taken  into  consideration  :  like  wis* 
With  the  aqneous  and  the  vitiwus  humors.  For  example,  in  saccharine 
diabetes  it  is  not  inwiRieivable  that  there  may  be  not  only  an  onrlinary 
ametropie  change  brought  info  existence  bnt  an  astigmatic  one  as  well. 

Astigmatie  ermrs  fn*m  difTercncfts  in  the  principal  meridians  of  corneal 
curvature  can  be  changed  wholly  or  in  part  by  relative  irregularities  in 
lenticular  curvatures  through  unequal  cilian^* muscle  action. 

Astigmatism,  especially  that  which  is  said  to  be  against  the  rule," 
may  1^  produced  by  diilerenees  in  the  curvatures  of  the  anterior  and  of 
the  [Kjsterior  surfaces  of  the  cornea  alone.  Fixed  lenticular  astigmatism  is 
at  times  dependent  on  an  oblique  position  of  the  crystalline  lens  as  one  of 
the  result!?  of  trnumatismj  though  it  has  not  infrequently  been  obser\'ed  as 
a  condition  of  oongenital  origin.  Tlie  acquired  f  »rm  of  astigmatism  that 
is  seen  after  corneal  set^tion  is  almost  always  produced  by  a  flattening  of 
the  corneal  mcmbmnc  in  the  meridian  that  is  situated  at  right  angles  ta- 
the  middle  of  the  circumlinear  section  of  the  cornea,  with  a  decrease  of  the 
radiue  of  curvature  in  the  corneal  meridian  that  is  parallel  with  the  in- 
eisiom  When  markcdj  it  is  generally  dependent  on  an  improper  □]>prtixi- 
Biation  of  the  lips  of  the  wound,  the  edge  of  the  stump  usually  being 
8hiftetl  in  fnint  of  the  flap, — a  difference  of  twelve  one- hundredths  of  a 
millimetre  and  thirty  one-hnndrcdths  of  a  millimetre,  giving,  refmctively^ 
an  alteration  of  two  lo  five  and  a  half  dioptci-s ;  this  tn  a  measure  bein 
increased  by  extm-ot*uhir  miiscle-ac^tion, 

Ab  is  well  known,  not  only  can  increasetl  spherical  power  and  hetero- 
phoric  action  be  given  to  an  eye,  but  astigmatic  effects  can  be  obtained  by 
spherical  lenses  tlmt  ai-e  {►laced  obliquely  or  are  tilted  before  tlie  eyes,  thus 
bringing  new  optical  fact^jrs  into  existence*  At  times,  improperly  corrected 
subjects  have  obtained  more  efficient  (jr  even  proper  artificial  correction  of 
astigmatism  by  bending  the  planes  of  their  inadequate  lenses  before  tlieir 
eyes. 

Some  PecuImriHta  Seen  in  A^ifftn/ftimi, — When  the  degrees  and  the 
principal  meridians  of  astigmatism  of  each  eye  have  been  determined 
sqmrately,  it  will  at  times  be  found  not  only  that  the  amounts  of  tht 
defect  change  when  the  examinations  are  made  with  the  two  eyes  simult*- 
ne^jusly,  but  that  the  relative  angles  of  the  two  principal  meridians  like- 
wise change.    This  is  pissibly  to  be  accounted  for  iu  a  measure  by  the 
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aotion  of  the  extra-ocular  muscles  in  producing,  both  directly  aod  iudirsctly, 
dirtbreiit  degrees  of  tecsion  on  tlje  eyeballs  during  tlicir  combiDed  function- 
ing:  SI  newly-balanced  equilibrium  of  the  muscles,  as  it  ivere,  with  a  pecu- 
liarity of  obliquity  of  position  of  the  two  eyebalk  themselves. 

It  is  a  curious  fact  that  quite  a  considerable  number  of  cases  of  simu- 
lated blindness  may  be  directly  traced  to  uncorrected  medium  and  high 
grade  astigmatism. 

In  opposition  to  the  aui*j>osed  corrE'cting  f>ower  of  depth  of  penetration 
upon  astigmatism  during  vision  through  a  microscope,  astigmatic  eyes  are 
disturbed  in  their  use  of  the  instrument,  wliile  the  value  of  their  vimal 
work  is  lessened. 

Production  of  Presbyopia, — The  age  at  which  the  recession  of  the  near- 
point  begins  depends  on  the  refraction  of  the  eyes  and  tlie  condition  and 
the  occupation  of  the  individual.  The  child  (hat  is  eleven  years  old  has 
not  the  same  cloiseuess  of  near-point  tiiat  he  had  when  he  was  seven  years 
of  age.  The  athlete  who  never  uses  his  eyes  for  close  Wfirk  has  the  reces- 
sion of  his  near-point  postj>(>ned  to  a  later  period  than  the  S(.'dentary  neur- 
asthenic whose  life  is  spent  amid  his  books;  while  the  middlc^rade  myofie^ 
constantly  employing  his  uncorrected  far-point  for  near  work,  never  can  be 
made  to  appreciate  his  accoramiidative  defect,  even  though  all  of  his  focus- 
sing power  t>e  lost  and  his  near-point  and  far-point  stand  as  one* 

Effects  of  Solanacm  in  the  Production  of  Astheriopia, — Ametropic  asthe- 
nopia may  be  made  more  apparent  or  may  even  be  brought  into  existence 
by  the  internal  administration  or  the  external  application  of  weak  doses 
of  one  or  more  of  the  many  forms  of  solanacete. 

PART  IIL 

SYMPTOMS. 

"  Ametropia/*  a  symptomatic  term,  is  a  dioptric  expression  of  an  ab- 
normal state  of  refraction.  Clinically,  it  is  div  ided  into  three  groupings : 
hypermetropia,  myopia,  and  astigmatism.  Considering  their  syraptoma  in 
order^  the  following  sulxlivisions  are  obtained:  A,  Local  objective  signs ; 
B,  General  objective  signs ;  C,  Local  sulijective  signs ;  and  Dj  General  sub- 
jective signs. 

HYPERMETROPIA. 

In  this  type  of  ametrtipia,  in  which  the  eyeball  does  not  possess  sufficient 
static  focussing  power^  the  symptoms  are  plainlyj  and  frequently  i^ainfully, 
manifest* 

A.  Local  Objective  Si^ns, — The  eyeball,  which,  as  a  rule,  is  situated 
to  the  t^m|>oral  side  in  the  orbital  cavity,  is  small  in  size,  particularly  in 
the  diameter  that  corresponds  with  its  auterO'i)osterior  axi^i.  The  scleral 
eoat  is  flattenc^l  in  its  anterior  |x>rtion,  and  is  bulging  and  abruptly  curved 
in  the  equatorial  region*    In  the  axial  form  of  the  error,  the  angle  alpha 
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is  wide,  bccomiiitr  so  broad  in  some  liigh-grade  caaes  tliat  the  point  of 
penetration  of  tlie  line  of  vision  on  the  anterior  surface  of  the  cornea  may 
l»e  situated  so  far  to  the  nasal  side  as  to  produce  an  opening  angle  that 
is,  at  times,  almost  double  the  width  of  that  whirb  is  found  in  omme- 
tropia.  At  the  posterior  |Yole  of  the  eye,  the  ibvea  een  trill  is  is  situated 
quit^  far  temporally  from  the  nuter  edge  of  the  optic  nerve-head.  The 
position  of  tlie  centre  of  motion,  or  the  centre  of  rotation  as  it  is  soraetimes 
caUed,  is  shallow  in  such  eyes,  though  it  is  placed  relatively  near  to  the 
retinal  plane*  In  the  majority  of  cases,  there  is  an  apparent  exotropia  of 
slight  degree,  and  the  eyeballs  are  freely  mobile. 

Esotropia  w  hich  makes  its  appeamnce  quite,  early  in  life,  although  not 
60  common  now  in  this  commLinity  as  formerly,  k  an  evident  symptom  of 
the  middle  and  the  rather  high  grade  hypermetrope>  Periodic  and  non- 
comitaut  in  type,  and  in  direct  association  with  the  amount  of  accommo- 
dation-effort at  fii*st,  it  soon  becomes  alternate  in  charaeter,  until  later, 
if  not  corrected,  it  i>asses  on  to  the  eomitant,  constant,  and  amblyopic 
variety. 

Nearly  every  grade  of  hypermetropia  manifests  its  presence  by  ocular- 
muscle  disturbance.  Impairment  of  the  visual  functions  of  the  weaker 
organs  is,  as  a  rule,  found  in  the  higher  degrees  of  the  error,  while  the 
minor  degrees  of  the  condition  produce  all  manner  of  local  and  general 
disorders  that  vary  with  the  idiosyncrasy  (age,  condition,  mode  of  life,  etc,) 
of  the  patient  By  some  the  orbits  ai*e  said  to  be  shallow,  with  flattened 
and  widely  se|Mrated  margins  of  tlie  hraehyeephal le  ty[>e;  by  others  they 
are  assumed  to  be  both  high  and  narrow  as  seen  in  the  dolichocephalic 
skull 

The  mould  of  the  face  is  often  oharaoteristic^  The  bony  features — par- 
ticularly  those  around  the  broad,  flat  eyeii<ls — are  asymmetrical  and  not 
pronounced.  The  nasal  bridge  is  depressed,  the  sujiereiliary  margins  are 
flattened,  and  the  facial  borders  recede  quite  irregularly^  giving  the  subject 
fl  Mongoloid  cast  of  count enauce.  With  this  peculiar  physiognomy,  there 
are  a  series  of  pathologic  syniptom^s  that  are  distinctive.  The  anterior 
chambers  are  shallow,  the  pupils  are  small,  and  the  irides  are  active  to  the 
various  forms  of  stimuli* 

Ilabit-spasra,  photophobia,  hordeoli,  and  Meibomian  cy9t«  are  all  fre- 
quently seen.  Dryness  aud  marginal  infianiraation  of  the  eyelids,  that  may 
become  aggravated  into  squamous  and  pustular  forms  of  blepharitis,  which 
in  the  majority  of  instances  are  associated  with  miorobic  invasion,  arc  also 
often  present 

Thickening  and  irritation  of  the  conjunctival  membrane,  with  both 
stillicidinm  and  epiphora,  are  not  infrequent,  while  corneal  disease  of 
herpetic  type,  with  and  without  episcleral  disturbance,  is  not  rarely  seen. 

In  rapidly  regressive  cases  particularly  the  chorioid,  the  retina,  and 
the  optic  nerve  head  bear  their  ophthalmoscopic  testimonies.  The  optic 
disk  at  times  exhibits  a  low  grade  of  neuritis*    The  lymph  channels  of 
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the  main  ivtinal  vcs^iuk  are  often  thickened  and  opaqne^  wliile  the  venous 
stems  may  be  somewhat  engorged.  The  rttina  and  thechonoid,  espeeially 
in  the  region  of  the  optie  disk  and  the  matnla  liitea,  are  not  iDfrequeDtly 
ooDgested. 

These  symptoms,  in  association  with  the  bnlHancy  of  ilUimmation,  the 
great  width  of  ihe  oplithalmosaipic  field,  the  low  decree  of  magnifying 
power,  and  the  necessity  for  an  emmetropic  observer  to  employ  <Mjnvex  cor- 
fectitig  lenses  in  order  to  render  the  direct  image  distintit,  serve  as  a  series 
of  intra  ocular  signs  that  are  more  or  less  expressive  of  the  condition. 

Certain  forms  of  instrumentation  applied  properly  and  critit^lly  bring 
an  additional  number  of  objective  signs  into  view. 

Besides  the  direct  method  of  ophthalmoscopy  just  alluded  to,  tlie  indirect 
method,  with  its  measurements  of  the  relative  sizes  and  situations  of  the 
inverted  and  re%^ersed  aerial  images  of  the  ftindiis-details,  may  be  employed 
to  advantage  in  the  pnjductiou  of  signs  that  are  symptomatic  of  the  error. 
A  moditicatton  of  the  indirect  methofl  known  as  the  fundns-image  testisof 
comparative  value  in  the  evolution  of  several  signs  that  are  more  or  less 
useful.  Here  the  movements  of  the  convex  lens  give  a  aeries  of  sympto- 
matic clues  that  may  be  of  use  in  the  determination  of  the  grade  of  the  error. 

The  fundns-reflex  test,  particularly  with  the  plane  mirrur  (using  tlie  con- 
mve  one  for  verification  of  results),  presents  several  most  valuable  signs 
that  show  the  degree  of  refractive  error  to  the  greatest  nicety.  The  di- 
rec.*tion  and  the  rapidity  of  movement  of  both  the  shadow  and  the  light, 
the  intensity  of  the  brightness  and  the  form  of  tlie  Ii^fit  arca^  and  the  posi- 
tions of  tlic  points  of  reversal  are  the  main  signs  that  are  brought  into  play 
by  this  method, 

Disse<!tion  of  a  hypermetropic  eye  will  show  that  tlie  sclerotic  ami  is 
comparatively  quite  thick  and  toiigh^  while  tiie  circular  fibres  of  the  ciliary 
muscle  are  generally  hypertrophic. 

B,  General  ObjectiT©  Big'ns. — Besides  the  f5jrm  of  the  cmnium  and 
the  facial  pcculiariti^,  there  are  a  series  of  gen*  ral  a[)iiearanees  brought  into 
existence  m  hen  fluch  patients  attempt  to  use  their  ey^  for  near  work. 

Work  is  commencxKl.  A  few  vagne  expr^ions  of  discomfortj  such  as 
inward  stroking  of  the  eyeballs,  appear.  After  a  brief  period  of  time  the 
he4id  is  raised  and  the  gaze  is  involuntarily  directtKl  for  a  few  moments 
upon  some  distant  object*  The  eyes  are  reapplied  for  lessening  intervals  of 
time  and  under  increasingly  greater  illumination,  only  to  l>e  fol lo wtnl  by  a 
similar  scries  of  symptoms  in  increased  force.  Constantly  varying  the  posi- 
tion of  the  object  looked  at,  and  not  Ixii  ng  able  to  obtain  any  distinctness 
of  image,  near  work  is  laid  aside,  and  either  out  of-door  life  is  substituted 
by  tlie  young  and  the  sthenic;  less  disturbing  employment  sought  by  the 
nnnmbitiouH  and  the  pleasure-seeking;  or,  moi^  oflen,  particularly  in  the 
middle  aged  and  the  comfortably  situated,  irresistible  drowsinefis  with  unso- 
licited sleep  soon  appeal^  and  puts  an  end  to  all  employment. 

If,  under  some  of  the  conditions,  work  be  pei-sisted  in,  as  it  frequently 
Vol,  IV^^28 
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is  by  such  siibjeets  as  the  meu  tally  strong  neurastheoic  and  the  pcmsteni 
skilled  lalxirer,  gi-aver  ^ymptoins  of  reflex  type  exhibit  themselves. 

The  more  remc^te  reflex  phenomena  that  can  be  recognized  objectively, 
and  that  are  descrilx^d  at  leugth  in  their  appropriate  places  throughout  the 
various  sections  of  this  artiolcj  are  generally  the  results  of  combiniKl  coudi- 
tions,  such  as  astigmatism,  imperfectly  associated  muscular  actions,  neu 
tlienia^  toxeemia,  otf\ 

C.  Local  Subjective  Signs. — This  subdivision  iDcludes  many  symp- 
toms that  are  quite  distinctive  of  the  condition. 

Unooriiected  vision  in  young  subjects,  with  low  and  medium  grades  of 
the  uncomplicated  variety  of  thia  form  of  refraction -error  j  is  nearly  always 
Qormat,  and  cannot  be  irapraved  by  artificial  aid  with  convex  spherical 
lenses.  In  fac^t,  in  many  instances  it  is  greatt^r  than  that  which  is  consid** 
ered  as  the  average.  In  the  higher  grades  of  the  affe<;tton  it  is  generally 
gtibnornialj  while  in  the  very  highest — in  which  there  is  a  probable  imjier- 
feet  development  of  the  sentient  portion  of  the  ocular  bullj — the  retinal 
images  become  so  small  that  the  subjects  bring  objects  closer  to  their  eyes  in 
order  to  make  the  images  larger*  At  the  same  time  they  nip  their  eyelids 
80  as  to  reduce  the  diffusion-circles, — these  sy  mptoms  being  quite  expressive 
of  myopia. 

In  the  higher  degrees  of  hypermetropia  among  tlie  young,  and  in  nearly 
every  case  of  the  refmctive  error  in  subj<»cts  who  arc  Ijcyond  forty-five  to 
fifty  years  of  age  (independent  of  senile  sensory  change),  visual  acuity  for 
both  near  work  and  distance  is  mlueed  Mow  the  standard,  and  can  be  im- 
proved by  the  use  of  convex  spherical  lenses.  Sliould  distant  vision  fall 
below  the  average,  tlie  defect,  when  uncomplicated,  is  always  associatal  with 
a  recesjsion  of  the  near-poiut,  this  being  especially  pronounced  during 
monocular  vision, 

Sjiasm  of  the  ciliary  muscle  wnth  its  consequent  refractive  change  is  not 
infrequent.  OfUinies,  dependent  on  the  grade  of  the  static  error,  it  givea 
diverse  forms  of  hx^al  subjective  result. 

Should  the  hy|>ermetropia  be  of  high  grade,  both  near  and  dis^nt 
visic*n  may  be  inipnived.  Should  it  be  of  low  or  metlium  grade,  an  in- 
ability to  see  clearly  at  a  d  stanw  (tmnsient  or  functional  myopia)  may 
arise.  In  some  of  these  cas^,  a  dii^turbi ng  ocular  neuralgia,  which  is  made 
worse  by  efforts  for  convergence,  is  complained  of. 

By  rcai§on  of  the  grater  demand  of  the  fttcussing  apparatus  of  the  eye 
during  near  work,  the  signs  of  lowered  and  imjierfcct  near  vision  appear 
much  earlier  than  those  for  distant  sight.  The  symptoms  most  frequently 
present  themselves  in  the  form  of  recurrent  momentary  losses  of  near- focus 
dcpc^ndent  on  sudden  relaxations  of  over- strained  action  of  the  ciliary  mus- 
cle with  myodesopsia,  which  can  be  greaily  relieved  by  the  employment  of 
convex  spherical  lenses. 

The  fields  of  vision  and  fixation  are  quite  large,  giving  the  individuala 
extensive  areas  for  liotb  dirtct  and  indirect  vision. 


AMETROPIA  ;    ITS  KTlOLOGY,  COUOSEj  A>'D  TREATME:?fT. 


435 


Ttipes  of  H^penneimpia, — The  couceallng  {roWer  of  the  crystalline  lens 
and  the  iiUiary  niuisole  on  hy^ierraetropia  has  given  ophthalmic  uonienflatnre 
three  gross  ai*tificial  varieties  of  the  defect.  The  entire  amount  uf  the 
error  is  known  umler  the  terra  lota/  hi/prt^nuiroplai  and  luiB  the  synilw)!  Ht 
to  exi^rcss  it.  Tliat  jiart  of  the  total  hy[M*rnietroj>ia  whidi  is  hidden  by 
cr>'sralline-leii8  action  is  known  as  latmt  k^perTn^tropia^  and  is  expressed 
hy  the  abbreviation  HI.  The  ptvrtinn  that  remains  uneorrectel  and  is 
exposed  is  designated  as  mmiifeM  hi/penneiropia  (Hm), 

In  accordance  with  some  authors,  abmhiU  hypermeimpia  (Ha)  is  said 
to  l>e  present  when^  in  spite  of  the  strongest  convergence  of  the  lines  of 
vision,  aec^>mm(xlation  for  lx)th  near  and  far  vision  is  im[>os^ible.  For 
the  same  authoriti^^s,  soK-alled  relative  ht^permdropm  {Hr)  and  facuikdm 
kypenadropia  (Hf )  signify  mere  diflFerenccs  of  ability  of  the  two  eym  to 
overcome  undue  efforts  for  convej-gence  that  are  produced  by  overact  ion 
of  the  two  ciliary  mnsclcs-  The  former  expression  is  used  by  them  when 
there  is  too  great  an  inward  deviation  of  one  or  of  both  of  the  eyeballs 
pro<luc€}d,  particidarly  during  near  work*  The  latter  term  is  cmph*ye<l  to 
ape<:'ify  that  there  is  an  ability  to  continue  a  projier  diix'ctjon  of  the  two 
visual  axes  during  nndne  exemse  of  the  ciliary  rauacles»  In  some  of  these 
cases,  the  subject  can  see  as  well  ivitli  as  without  convex  lenses. 

Other  observers  employ  dttfercnt  expressions  for  absolute  and  facultative 
hyi^rmetropias.  Starting  with  total  and  latent  hvpermctrijpia  as  stilted 
above,  they  divide  manifest  hypermetropia  into  two  jiarts.  One  of  tliesCj 
known  as  ahsohil^  manifc^'^t  htfpermetropia  (Hnia),  is  spontaneously  exix)sed 
and  cannot  be  naturally  corrct^tcd  by  acconimLKlative  effort*  This  form 
requires  the  employment  of  correcting  Ienf3es  to  bring  vision  to  uornml. 
The  other,  known  as  findtaUve  manifcd  h^permdmpta  (Hmf),  is  that  por- 
tion which  can  Ix!  artificially  evolved  by  correcting  lenses,  though  iheir  use 
is  not  necessary  to  retain  normal  vision.  In  muny  instances,  particularly 
in  young  subjects,  manife>^t  hypermetropia  and  facultative  manifest  hyper- 
metmpia  may  coincide,  while  in  older  castas  nianifi^t  hypermetropia  and 
ttbsolute  manifest  hypermetropia  may  be  alike. 

In  all  cast^  in  which  accommodation  is  lost,  latent  hyjiermetropia  dis- 
appears, and  manifest  hypermetropia  b^'f-omes  merged  into  total  hyiXT- 
metropia. 

Nmm/f/ia  in  ITifpermdmpia, — Cephalalgia  is  most  frequently  distril>u  tod 
thr(m5rhfmt  the  area  of  tlic  primary  branch  of  the  trigeminus.  At  times 
It  is  referred  to  tlie  apex  of  the  orbits,  and  in  nonrasthenic  subjects  it  may 
extend  to  the  occiput.  Geucrally  beginning  as  a  dull,  heavy  sensation  in 
the  frcmtal  rtHfion,  it,  as  a  rule,  gnidually  invades  tlie  entire  nerve  district 
and  manifests  itself  in  some  hx-alized  area  as  a  distinct  pain.  Variable, 
dependent  in  a  mcasuR^  on  the  character  of  the  associated  fault,  apjK>aring 
after  proh)Uged  periods  of  eye-abuse,  cdten  present  un  awakening,  and  won^e 
thjring  any  exhausting  process,  such  as  disorderetl  menstruation,  mental 
anxiety,  or  und"e  fatigue,  it  becomes  one  of  the  most  pnnninent  symptoms 
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(in  spite  of  the  fact  that  it  is  imusuaL  in  the  very  young)  that  sends  tlie 
suflerer  to  the  raedtcal  adviser  for  relief 

D.  General  Subjective  Signs,^ — Quickness  of  vision  and,  hen^^e,  ra- 
pidity of  mentality,  are  at  times  Beriously  disturbed  in  young  persons  with 
low  and  middle  grade  hy|}ermetropia, 

MYOPIA. 

In  myo|)!a  the  symptomatic  pictures  are  far  different. 

A»  Local  Objective  Sigiia. — By  siime  the  orbits  are  said  to  be  low, 
broad,  and  shallow  in  the  young,  increasing  in  height  as  tlie  subject  matur€s. 
The  eyehidls  are  large,  elongated  antem- posteriori y,  and  at  times  are  pro- 
tuberant. The  cc^ntre  of  motion  is  situated  more  deeply  ttian  it  is  in  the 
hyjjermetropie  globe  and  is  quite  close  to  the  retina.  Tem|K)rary  exophoria 
80tm  manifests  itself,  followal  later  by  various  grades  of  permanent  exotro|>ia. 

In  axial  myopia  the  angU^  alpha  and  gamnia  are  narrow  and  in  some 
pronounocd  eases  tliey  may  be  k*st. 

The  summits  of  the  a>rne^  are  nearly  always  deoentred  in  the  middle 
and  the  high  grade  cases. 

The  conjunctival  tissues  are  frequently  injected,  and  there  is  congestion 
of  the  contiguous  parts. 

The  anterior  chambers^  particularly  tJiose  portions  that  are  opposite  to 
the  pupillary  areas,  are  deep.  The  pupils  are  dilated,  and  the  i rides  are 
somewhat  sluggish  in  reaction- 

Oplithalmoscopioilly,  the  details  of  the  eye-ground,  which  at  times  are 
seen  m  but  limited  areas,  are  greatly  magnified  and  feebly  illumiuated. 
The  optic  nerve-head,  the  retina,  and  the  chorioid  evidence  signs  of  low- 
grade  inflammation,  these  changes  being  mom  noticeable  in  some  of  the 
temporarily  progrt^ssive  cases  and  in  all  of  the  permani'ntly  progmsgive 
varieties  of  the  disordpr.  In  theae  tyi>es  a  number  of  conditions  in  all 
grades  and  forms^  such  m  t em i>oro- papillary  crescents,  localized  areas  of 
diaturbimce,  inflammation,  and  degeneration,  dragging  of  the  re^tinal  veis- 
sels,  and  irregular  stif tching  of  the  optic  disk,  with  distortitm  of  the  ponis 
opticus,  c<iustitute  the  main  signs  that  ai-e  tound  in  and  around  tlie  optic 
nerve-head*  Attenuation  of  the  chorioid,  et^tasias  and  distentions  of  the 
ficlei-al  coat,  and  extension  of  the  penpapillary  atrophies,  all  add  their  ap- 
pearances to  the  picture*  At  times  fine  macular  changes,  minute  cireum- 
macular  swellings  and  thickenings,  with  almost  imperceptible  disturbances 
situates]  in  the  ajiproxiniate  j>ortions  of  the  hyaloid  membrane  and  ad- 
jacent vitreous  humor,  can  be  noticed  by  skilled  observei^.  In  the  gniver 
caisOB,  the  \Htreous  humor  bect^mes  disorganized  and  is  more  or  lea-*  filled 
with  large  freely  mobile  oj>acities,  and  the  retina  becomes  detached. 

In  extreme  cases,  ehorioidal  and  retinal  hemorrhages  with  detachment 
of  tlie  cliorioid  take  place.  The  crystalline  lens  becomes  translucent,  and 
at  times  is  rendeinxl  o|mf|ue.  Divergence  is  made  i>ermanent,  and  the  organ 
becomes  blind. 
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It'  the  tissues  of  the  eyeball  be  exaiuiDecl,  the  alxjve  dmuges  will  not 
only  be  proved,  but  it  will  be  found  that  the  circular  fibres  uf  the  ciliary 
niUBcle  are  almost  entirely,  if  not  quite,  wanting.  It  will  alaci  be  seen  that 
tbe  oro  serrata  of  the  eonf;:eni tally  myopic  eye^  whieh  has  had  but  infrequent 
occasiou  for  the  ac^coniaiodati%'e  act,  possesses  a  fewer  nunilxT  of  teeth  (not 
the  microscopic  villous  prot^sses)  than  the  constantly  abused  one  of  hyper- 
metropic refra(*tiun. 

During  distant  vision,  the  eyelids  are  nipped  together  in  order  to  see  more 
distinctly*  The  brow  is  wrinkled.  The  nostrils  are  updrawn  and  tlie  head  is 
projciTted  forward.    During  near  vision  objects  are  field  close  to  the  eyes. 

B.  General  Objective  Signs. — Stooping  is  quite  coramonj  while  hunch- 
ing of  tile  back  U  not  rarely  seen  in  old  high-grade  myopes  of  sedentary 
habits.  Constantly  seeking  ijiefficiently  lighted  situations  during  near  work 
and  reading  in  a  most  peculiar  way — by  nnc<:)nsciously  moving  the  heatl 
from  side  to  sidt* — a^*  quite  eliamcteristic  signs  of  the  condition, 

C.  Local  Subjective  Signs. — Normal  acuity  of  vision  for  distance  is 
never  found  in  the  tuieorrt>etcd  eyo.  As  the  expression  near-sight'^  signi- 
lies,  normal  sight  is  limited  by  a  definite  point  whieh  is  usetl  as  a  clinical 
mmsnre  for  the  degree  of  the  condition, 

Metamorphopsia,  witli  enlargenieulg  of  physiologic  blind  spots  in  the 
fields  of  vision  J  and  ring- like  scotoma  ta.  muscss  volUardes^  and  want  of 
stereoscopic  vision,  are  all  more  or  common. 

D.  General  Subjective  Signs. — Subjective  signs  of  reflex  disturbance 
from  myopia  are  not  prooounccth  Low  and  modemte  degrees  of  simple 
myopia  are  the  lea^^t  injurious  of  all  tiie  forms  of  ametropia  uj>on  the 
general  health. 

Unfortunately,  however,  asthenopia,  that  valuable  (becatise  ever  ready- 
to-cry -out)  giiar^liau,  does  not  give  its  signals  excM^pt  iu  the  high  grades  of 
the  conditiou  or  in  cases  in  whieh  there  is  marktxl  astigmatism. 

Hour  after  hour  is  %\mni  in  abusing  the  eyes  by  taking  advantage  of 
greater  ability  to  see  close  to  the  eyes  ;  while  reading  or  sewing  by  flicker- 
ing firelight,  during  waning  twilight,  and  with  the  aid  of  inefficient  moon- 
light, is  not  an  uncommon  practice  for  this  class  of  subje<  ts. 

The  fields  of  vision  are  detTcased  in  extent,  this  being  particularly 
notieeaiile  while  the  patient  is  wearing  correcting  lenses. 

Depending  on  the  gross  configumtion  of  objects,  relying  on  the  remem- 
brance of  style,  color,  and  cut  of  dress,  and  intuitively  taking  advantage 
of  previous  knowledge  of  peculiarity  of  gait  or  of  gesture  of  a  distant 
individual,  many  myoi>es  fi^equently  surprise  a  bystander  by  their  apparent 
ability  tosee  eorreetly  what  has  been  recognized  only  by  an  unconscious  feat 
of  memory  ccjupled  with  undue  observation. 

The  mental  evolution  of  a  youth  suffering  from  an  unrecognized  or  a 
neglected  myopia  is  instnietive.  Unable,  by  reason  of  deficient  distant 
vision,  to  compete  iu  ont-of-door  sports,  aud  jeered  at  by  his  eonipaniona 
for  his  failures,  he  is  early  made  to  retire  to  the  more  pleasant  tasks  of 
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near  work.  Applying  bimaclf  %vitlunit  any  corm'tive  for  mental  discipline 
and  physu'ul  welfare,  lie  lapses  into  desultory  and  mi  seel  lao  eons  reading, 
performedj  as  a  rule,  under  the  worst  of  eircumstances.  Unwisely  ap- 
plauded  for  Iiis  eon st ant  stndiesi  he  pnrsues  Iiis  evil  habits,  which  l)e<!ome 
inerea^ingly  fixetl,  until  at  last  he  becomes  introsjx^'tjve  and  perverted  in 
his  tastes.  The  ebanging  beauties  of  nature  are  ni» known  to  him,  and  the 
varying  facial  ebange^  and  i>eeuliarities  of  pliysical  expression  w^hieh  repn)- 
sent  the  mental  attitude  of  those  whom  he  meets,  are  im  nothing.  As  a 
result,  self-eonsciousoess,  with  the  disturbing  effects  of  reiwatetlly  disap- 
pointing ideals,  all  tmi  soon  become  a  |>art  of  his  mental  attributes  Un- 
rongenial  to  his  fellows;  suj>erior  to  them  in  his  knowledge,  and  thus 
arousing  jealousy  and  its  follower  envy  ;  timid  to  assert  even  knowTi  truths; 
and  brtisque  and  rude  in  order  to  hide  a  half  conceaUd  fear  of  every  new 
face  :  he  finally  leaves  all  manner  of  friendship,  and^  in  spite  of  well- 
meaning  op|K)8ition,  seeks  the  worst  thing  tliat  he  can  do, — c^onstant  use  of 
the  eyes  to  help  fill  his  already  over-burdenetl  and  badly  trained  mind,  and 
sinks  into  sedentary  life.  Seldom  pmctical,  always  in  search  of  the  meta- 
pliysical,  am!  ever  pliKlding  but  rarely  applying  himself,  his  mental  vigt:^r 
becomes  so  warped  as  to  demand  constant  ai>j>lication.  In  fact,  there  is  but 
very  little  true  intellectuality  in  his  make-up;  his  mentolity  is  ofttimes  a 
mere  precocity^  wnth  j>bysic^l  deterioration  set  at  a  pimiium. 

Such  a  subject,  fkiivd  only  for  a  life's  work  in  some  mental  groove  that 
has  but  a  few  congenial  spirits  In  it,  and  one  that  is  ever  demanding  book- 
study,  unfortunately  will,  unless  the  n^fj'aetlon- equivalent  be  rendered 
fitalloaary  by  pitjper  correction,  hygiene,  exercise,  etc.,  suddenly  find  him- 
self rendered  unfit  for  a  c*ontInuance  of  his  work  by  reason  of  a  catastrophe 
to  the  eyeballs  themselves:  the  deplorable  result  of  many  such  lives, 

ASTIGMATISM. 

A.  Local  Objective  Signs* — The  total  amount  of  astigmatism  with- 
out any  differentiation  as  to  its  exact  situation  can  l3e  evidencetl  objectively 
by  instruments  that  are  made  to  study  the  fundus  of  the  eye.  Most  promi- 
nent among  these  plans  are  what  are  known  as  tl  ie  fund  us- reflex  test  and 
oplithalmoscopy  in  their  different  forms.  In  the  former  test  the  character, 
the  grade,  and  the  angle  of  the  dciWt  can  l>e  determined  by  the  axes  of 
movement  and  the  angles  of  greatest  and  least  reversal  of  light  and  sbado\r, 
and  the  variation  of  rapidity  of  the  movement  and  the  degree  of  reflex. 
In  the  latter  the  distinctness  of  various  portions  and  positions  of  the 
fundus-details  may  be  determined  by  the  differences  of  amount  of  artificial 
let^s-jKiwer  that  are  nec*essary  to  be  placed  in  various  meridians  of  the 
sight-hole  of  the  instrument,  or  the  variation  of  distance  at  which  the  in- 
strument must  be  held  to  see  fine  distinctive  fundus-iioinls  tliat  are  situated 
at  angles  to  one  another.  In  addition  to  the  former's  optical  determination, 
oijscrvation  of  a  series  of  objwtlve  Intra-ocnilar  signs  that  are  expi^cssive  of 
the  refractive  condition^  are  made  by  this  second  method. 


AM^rEOPlA:    ITS  ETIOLOSY,  COUIISE,  TEEATMEST, 


439 


At  tiroes  the  pnoeipl  meridians  of  lenticular  aa^igmAtism  will  be 
found  to  lie  situated  at  right  angles  to  those  of  any  existent  corneal  astig- 
niatistn,  thh  probably  beiug  dependent  on  a  physiologic  ovw-corrective 
iuHucQce  of  the  cr\stalliue  lens  on  the  faulty  cornea.  When  the  greatest 
and  the  least  angles  of  t lie  two  forms  of  astigniatisni  ouincide  or  when  they 
are  situated  at  relatiwly  oblique  j>ositions,  it  is  pix'stimable  that  each  is  the 
result  of  an  independent  abnormality. 

B.  General  Objective  Signs, — The  facial  e:s press i*jn,  with  the  head 
tiriijited  to  one  side  in  aecoiHlanoe  with  the  axes  of  the  principal  meridiaDS 
of  the  astigmatism,  the  general  attitude^  and  the  mental  chamcteristics  of 
the  subject ;  such  as,  far  example,  the  pet^uliaritics  shown  in  the  selection 
of  di"es<8-material,  wall-jKiijer,  carj^t,  furniture-coverings^  etc.,  c%'iace  not 
ouly  the  presence  of  this  form  of  ametnjpiaj  but,  to  an  obser\'aiit  clinician 
of  experiencej  give  a  clue  to  the  type  of  the  special  disorder.  For  ex- 
ample^ the  half-uipped  eyelids  of  the  astigmatic  myope  in  his  endeavore 
for  distant  vision  are  in  contrast  with  the  widely-o|K?ned  paljK'bral  fissures 
of  the  corresprmding  hyjiermetnu^e* 

Local  Subjectiv©  Sig-ns.— Both  distant  and  near  vision  in  astig- 
matic eyesj  no  matter  how  slight  the  error  may  be,  are  rarely  persistently 
oornioi.  There  is  a  latent  astigmatism  as  there  is  a  latent  hypcrmerropla, 
whif'h  is  hidden  by  the  action  of  the  ciliaiy  muscle  on  the  lenticular  mii^^ 
and  the  disturbance  when  physiologiailly  spiken  of  should  be  similarly 
divideil  into  ioUil miifpfutlima  (As  t),  manrftM  a^i^rftaiimi  (As  m),  and  fatetd 
miigmatimn  (As  1),  Although  many  ca^  of  minor  degrees  of  astignrntism 
have  what  is  known  as  normal  acuity  of  vision,  yet  the  so-called  test-caixi 
(awd  test-line)  determination,  in  ai^Tting  tltat  a  vision  of  average  normality 
3/5  is  perfect  for  any  given  astigmatic  subject,  may  be  false.  Astigmatism, 
unless  corrected  by  the  ciliary  muscle  or  by  test  lenses,  must  reduce  the 
vision  of  the  individual ;  while  the  corrected  ijerfection  of  vision  may  often 
rise  to  5/2  L 

The  dtmbling  of  images  so  frequently  seen  may  be  in  the  form  of  a 
monocular  diplopia  or  polyopia.  Especially  is  this  noticeable  when  an 
objec*t  gazetl  at  is  rather  small  and  is  not  complex*  As  the  vertictd  lines 
are  the  most  im|>ortant  iu  the  construction  of  letiet^,  any  form  of  defect 
that  affects  them  must  prmluc^  niarktd  disturbance  of  vision.  The  fact, 
also,  that  1 1  such  a  subjc<  t  the  hour-hand  anil  the  niituite  hrind  on  the  gradu* 
atcd  face  of  a  cli>ck  or  other  timepiece  assume  diftcrent  and  distinctive 
vistial  values  dnriui^  their  revolutions  aa>und  the  centnd  ]>o&t  of  the  mech- 
anisnif  partially  explains  why  it  is  that  complaints  of  inability  to  see  well 
during  certain  |K'rit?ds  of  the  day  are  not  infrequently  hcarcl 

The  plan  <>f  liaviiig  the  subject  name  quickly  a  numlier  of  distant 
letters  of  the  mm  of  tyi>c  which  represente  his  average  visual  acuity  is  an 
excellent  method  to  make  evident,  by  the  characteristic  mistakes  obtained, 
the  approximate  angles  of  greatest  and  of  least  eriw* 

Crystalline^ lens  action  is  so  uncertain  that  the  minimum  amounts  of 
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dyiiaraic  change  which  are  able  nmiiitain  distant  vislou  are  so  easily  ex- 
j>osed  that  the  least  variation  becomes  manifest  and  alters  the  visual  e<|Ui\'a' 
\mif  offering  to  elinicians  who  are  able  to  note  the  typical  errors  in  test- 
type  rt-adiiig  by  such  subjects  valuable  subjective  data  as  to  the  nature  of 
the  condition.  Radiary  lialos  around  kH)alized  ligltt-areas  extending  to 
gmiter  distances  in  certain  directions  are  also  often  complained  of 

Defective  near-visionj  which  gives  in  the  main  only  blurretl,  indistinct, 
and  variable  images  of  all  close  objects,  is  always  disturbing  and  is  most 
harmful  if  the  possessor  be  at  all  neurotic.  Here  a  whole  train  of  reflexes 
that  to  the  ignorant  are  irrclevaut,  and  to  the  clinli^Ily  ex|>erienHl  are 
quite  apparent  and  interdei>endent,  will  soon  appear;  a  succession  of  symp- 
tomSj  which  at  first,  though  hard  to  recognize,  are  readily  remedied,  but 
later,  though  easily  seen,  are  difficult  to  get  rid  of. 

In  spite  of  the  assertion  that  depth  of  penetration  practically  corrects 
tlie  faulty  view  obtained  by  an  astigmatic  eye  when  using  the  microscoi>e,  it 
m  certain  that,  if  pFoi>er  tests  be  made,  as,  for  example,  by  placing  twelve 
l>erfeet  valves  of  a  diatom  in  a  spoke^Iike  mauiier  around  a  central  area  on 
a  slidci  any  measurable  amount  of  astigmatism  can  be  recognized. 

PRESBYOPIA* 

There  are  two  types  of  symptoms  in  old  sight :  those  that  are  connected 
with  monocular  vision,  aud  tliose  that  are  associated  with  binocular  vision. 
To  the  first,  which  expresses  itself  by  a  recession  of  the  near-pcjint,  and  in 
many  iustauces  of  the  far- point  also,  is  su|>eraddcd — no  n*attcr  how  diflS- 
eult  it  may  be  for  elinlcail  demonstration — a  scries  of  recurrent  weakuesses 
of  the  exterior  ocular  muscles.  These  latter  symptoms  are  particularly 
seen  in  monocular  adduction  and  associated  adduction  (conjugate  deviation) 
and,  to  a  greater  degree,  during  convergence  adduction  ^  a  lessening  of  action 
that  is  not  corrected  by  artificial  focussing  power  added  to  the  dio|itrie  ele- 
meiite  of  the  eyes. 

If  ordinary  presbyoi>es  are  found  prefer  to  place  their  convex  spher- 
ical lenses  further  away  from  their  eyes  by  allowing  the  bridge  or  the  spring 
of  the  franjes  t<»  rest  nearer  the  tip  of  the  nose,  it  is  certain  that  the  lenses 
ID  use  are  t\ro  weak  for  their  intended  purposes. 

The  pujullary  contrartion  of  age,  as  can  be  well  understood,  serves  as  an 
ailvantage  to  the  presbyopic  subject,  and  hence  he  is  frequently  fiKind 
Ikcing  the  light  during  attempted  near  work, 

S<>-caIled  "second-sight"  is  genendly  t^mplicated  with  astigmatism 
whicli  is  ci>ntrary  to  the  rule.  Cases  of  this  kind  frequently  exhibit  thick- 
enings and  inequalities  in  the  density  of  the  substance  of  the  lens  with 
slight  pcri[jheral  lenticular  opacities. 

APHAKIA. 

In  some  cases  of  aphakia  the  subject,  contrary  to  all  beliefs,  apparently 
[lossesses  the  ability  of  fo«*ussing.   This  is  probably  accomiilished  in  a  meas- 
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Tire  either  by  an  impulse  of  convergent^  ailduction  prcniucing  pupillary  oon- 
tractiaii  or  by  the  eoutinuance  of  the  habit  of  pupillary  c(*ntracnan  acting 
on  the  ciliary  muscle^  and  thus  decreasing  the  size  of  some  stenopaeic  open 
ingB  situated  in  the  upatjuc  capsule  remnants  that  are  left  in  tlie  pppillary 
area^  the  result  betug  a  diaapi>earam^  of  diffus^ioo  circles^^  with  the  ability  to 
focus  tt  any  point  along  the  visual  axes  at  whicJi  the  object  is*  able  to  form 
a  retinal  image  of  sufficient  size  to  be  distinguished.  This  partial  explana- 
tion can  be  proved  t  liuicmUy  by  observing  the  ability  of  normal  subjei^tSj 
wbOj  while  having  full  ciliary  paralysis  and  a  dilated  pupil  from  auy  re- 
liable eycIoi>egie  and  mydriatic,  ai-e  able  to  focus  for  both  iieiir  and  distant 
objects  through  pin-hole  openings  made  in  ojxique  discs  that  are  placed 
beibre  the  eye. 

The  explanation  given  by  some  that  such  focussing  Is  accomplished  by 
an  individual  ability  to  intcrpi'et  dispei*sion  circles"  is  not  at  all  mtain. 
The  very  presentee  of  minute  slits  and  mund  ojwnings  in  the  o|)aqiie  capsule 
in  such  cases  is  not  only  confirmatory  of  the  former  auppt^itioUj  but  is  ofl- 
tim^  sufficient  answer  in  itself  for  the  power. 

In  aphakia  that  jiart  of  visual  indistinctness  which  is  dependent  on 
corneal  haze  and  irregularity  may  be  made  objectively  manifest  by  cmreful 
ejcamjnation  with  oblique  illumination, 

HETEROPHORIA, 

Ordinary  mus(Je-€<iuilibrium  is  found  to  be  one  or  even  two  degrees  of 
latent  heteroplioria  (exophoria  in  rayopes  and  esophoria  in  ljyj>ermetrope9) 
for  about  five  or  six  metres*  distance,  with  very  slight  exophoria  at  thirty- 
five  eenti  metres*  distance  on  the  median  line.  This  is  iseen  in  <^ises  in  which 
the  astigmatic  axes  are  even  situatiMl  at  ninety  degrees ;  the  ride  Wing  that 
when  the  astigmatie  axes  are  obliquely  placed  or  when  the  Relative  amounts 
of  the  defect  are  unlike,  the  muscle-error  is  the  greater  and  the  more  ex- 
posed. The  deviation  in  the  vertical  direction j  though  much  lt«s  marked, 
is  much  more  troublesome. 

Heterophorias  soon  beeome  apparent  (Het  m)  with  the  minor  degrees 
of  ametropia,  particularly  of  the  astigmatic  variety*  Latent  exophorias  are 
often  made  manifest  by  the  use  of  prisms  and  the  repeated  performance  of 
so-called  graduated  tenotomies,  Hyperesophorias  are  quite  comniim  in 
young  highly  hy|>ermetropie  and  astigmatic  subjcH^ts,  while  hypoexophorias 
with  slightly  dilated  pupils  are  the  rule  in  the  middle  and  the  high  grade 
myopes.  The  extra-ocular  muscle  imlmlanees  are  the  greatest  in  antime- 
tropic  and  anisometropic  subjects. 

In  addition,  temporary  and  changeable  astigmatism,  which  is  lenticular 
iu  cliaraeter,  may  not  infrequently  serve  as  the  interior  expression  of  an 
inequality  of  exterior  muscle  equilibrium* 

The  terms  oixliuarily  used  to  express  muscle-balance  will,  in  a  measurej  be 
mploycd.  Orthophoria  J  or  a  proj^r  tending,  in  which  there  is  no  tendency 
to  deviation  in  the  primary  i)ositiMn,  means  a  normal  muscle-balance.  Hde- 


r*/^r^n  \r  .rrr*-rnuir  vniiimi.  acoide*.  in  iDiMiHdiiB  Iie&nicropia,  an  im- 
j-rv,;^  iiii>»':*^-"aianii*  "^lar  ran      tqiiecuiuv  jv«t»jiiii»  bj  mngptilnr  eflGjrt. 

la  iiwrrtan**ft  virti  -fii»  prfmrioju  iir^rtioa^  )r  -iie  main  deviation,  hete- 
rvpiuvra  ubt  '«^i»rai  ^Rnprai  mD«iiv^ja«iii&— «oAiiruK«  in  which  the  main 
fi«ul»*TU»^'  .»  tinsKC*  J  inTarris  :  -^Piahariiu  in  vhien  cfae  main  tendemy  is  di- 
pfH*ti/  ^tir-vnTift  :  htfp^Tpnnnn^  in  viiiea  du*  main  OEodemy  is  npward:},  and 
h'tfp^oitnt'igt.  n  "¥!iii»fi  die  main  OHMieni-v  i»  «iuwiiwani&  The  term  anti^ 
y^r^rt,  n  v'liiiti  The  i-ppfCun*  ot  the  main  ^siieiiiries  at  the  two  eyeballs 
tr>  -.nn'>#*^  '  .  .ne  iao*  her.  may  be  «anpu>y»!tL  Like  amecropiay  hetero- 
yni\rsi  m  i:  •  . .•*!:- 1»*  ^n&i  u#:.ujv5-t .  Hft  m  •  tcfeiif  .  Het  I  .  and  ixAal  i  Het  t). 

A*  Ik*  \f  'Tw'V:  -^pedai  Sinn*  or  deTiaron  ar?  rhe  results  of  general  ex- 
•n-^^riuu*  ,tiiii*tv.**  !nirjua;it!e.  it  rjei-ome:?  in  •.tMaseioeni.'e  didScoIt  to  draw  any 
«*i#»nr.t<i*.  .iM  V'.  v-*5yi  diem.    F..-r  example,  ac  what  mathematical  point  or 

r^jtr  jp*r.ivu*r4-flal  pr,«ci:a  the  divisional  line  berween  heter»^phoria  and 
ru*^**r'-,fr'%o»:*  auuie  i».  like  many  other  ophLhalmic  <empiricisms«  onde- 

4.0**?:  ^A  7*f^  •iuvn^riir  5'>r  ^dl  praetfi  al  porpceesw  it  can  be  stated  rooghly  that, 
'i;  yj.^it  ^wji  A  zowar  HJoaraneii'OsIy  at  times,  or  even  daring  the  placing 
*A  ^^vl'.rAr;  jit**  r>i:t»>re  ^ne  eye.  while  bocii  eye?  are  made  to  gaze  at 
a  'fA/.r.  pr/r»r.  I  -ziir,  she  c^e  may  be  oi-csidered  to  belong  to  the  second 
'a.V'/'.r/,  ^...^..-.rrALtf:  mr.«  probably  having  pai^eed  through  the  hetero- 
|>fy,-y  Tr.l*.  rt  mtt»t  be  onierRiji'd.  is  iodependent  ot  a  spontaneous 

d/A,.'.;i.v/  '.f  icr*.-icr<w*  that  t»  dependent  «.n  di^erential  innervation,  which  can 
Uf  *  x\^'.ti^i*z\\r  determine  as  normally  occurring  upon  marked  excentric 
\AtA/  ..HT  r*i5*Vr,.  fjarti'-Tilarly  in  th*?  vertical  deld. 

Jy^of  h£*'iA  'jj  Am^^t'opifi  IL:tef':p>h':r\*:. — The  kxal  sijrns  of  the 
iti"r^"\  '^  ryi-  ,v  ar<-.  a.^  a  ni>.  zr.'.-^:  that  wtr»:  ^-h-  wn  in  the  dtT?<.Tiption 
of  ''ti'/l'/;:;. .  ^-T".  Th*-?e  are  j>arti':JiIar;v  n»  •tir'^ablr  when  there  is  au  asso- 
r  iat/-*!  '^ti'yt£UM\-Tn  :  ro  t'-o  with  the  redex  irnnipiiii^s.  The  I'.-cal  symptoms 
of  i'XU'TU'A  d'  viations  an^r  fre<ja»  ntiv  las  stiiJit^l  :u  iletail  in  the  beginoing 
of  thifi  ixrtirh:.  tli^f^:  that  have  U^u  shown  to  be  dt  j)^uJent  on  underaction 
and  pan-hir. 

An  -yrnptorn,  and  one  which  is  well  establi^ht^l  as  one  of  the  rarer 
sijrns  of  het^-rojihoria^  is  the  r^^  nsation  of  a  suddvu  ini|»;iet  a^rainst  the  eye- 
Ixill,  pro^lij^**-*!  prohahly  by  a  sini'iltaneous  action  of  two  or  more  of  the 
n.-ctus  mn-^  h-s. 

Undoubt<-<ry,  n  fl«  x  |)t'i-is  may  be  caus^^l  by  hyptrphoric  disturbances. 
In  some  c:is<'S  of  hy|Kr|ihoria  a  tilting  of  the  head  away  from  the  shoulder 
••»>nvspon<ling  with  the  liypi  rphoric  eye  is  said  by  some  to  take  place,  the 
n-ftilt  {>mbably  of  torsional  inflii(  nc<  s.  Palp<»bnil  hyjx^rfemia  with  watering 
of  the  eve,  diminishe<l  vi-iuii,  and  confusin^r  double  vision,  a<  stn^n  in  car- 
^ckness/'  etc.,  with  all  manner  of  general  reHexc^  that  are  more  or  less 
■listantlv  relat4*d,  constitute  some  of  the  other  main  signs  of  hyixTphoria. 

StH^-alled  ''cydophoria,"  or  rotary  t<MKlency,  is  at  times  found  as  a  clinical 
•'xprf*>-ioQ  of  imlxilance  of  (Hjuilibriiim  and  action  of  the  exterior  oinilar 
muscies.    It  is  mo-t  frifpiently  w^en  in    ol)li(iue  astigmatism,"  and  is  con- 
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Bidered  to  be  peculiarly  i^Iated  to  disturbances  tbat  are  mainly  connected 
with  the  oblique  muscles, 

FaiiMal  charaeti-Tisties,  consisting  of  constmined  actions  of  the  niiiscle- 
groupitigB  wlueh  are  sltuute^l  around  fhe  eye,  the  iiose>  and  the  nioiithj  re- 
sulting in  wrinklingSj  eijrmgatiunSj  and  even  grinuiees,  tliat  are  in  a  great 
measure  syniptfiniatic  (jf  the  tyjies  of  s|hkiu1  hetemphorie  disorder,  b^M)me 
at  times  quite  notioeuble. 

Effceis  of  Ametropia  and  Heta^ophona  on  ike  General  Hcnllh.  —  A 
variety  of  general  symptom  which  is  not  noticed  tin  til  a  caR^lul  cmTiK-tion 
for  ametropia  or  lieternphoria  is  projK^rly  placed  in  |K>sition^  is  an  unexjK?cted 
Rense  of  well  being,  due  to  a  getting  rid,  as  it  were,  of  an  undue  expenditni^ 
of  nerve-energy,  which,  if  it  had  not  been  thus  removed,  would  have  con- 
tiuiitd  its  injurious  influence  upon  the  general  health. 

On  the  other  hand,  it  mnst  not  forgotten  that  general  organic  lesions, 
jjartieularly  tliose  that  are  foimd  in  neural  structures,  may  give  rise  to 
similar  signs  which  are  situated  in  the  motor  j>ortions  of  the  visual  apparatus, 
and  which  to  the  untrained  physician  are  quite  confusing. 

The  form  of  ametrupia  that  is  the  least  injurious  to  the  general  health  is 
a  moderate  grade  of  simple  myopia,  but  this  condition  is  rare.  The  same 
is  true  to  a  less  degree  of  compound  myopic  astigmatism.  So  also  with 
hiw  degrees  of  liypermetropiaj  especially  as  found  in  the  young.  The 
iiiimaent,  however,  that  amctmpia  bctwnes  pronounml  and  anisc^meti-opia 
and  antimetropia  with  astigmatism  (no  matter  of  how  slight  a  degree)  are 
brought  into  i»lay,  mischief  appears,  EsjM?cial]y  is  this  so  when  the  astig- 
matism is  of  mixed  type  or  w^hen  tlie  principal  axes  are  situatetl  against 
tlie  rule  or  are  oblique  and  asymmetrical :  then  the  reflex  disturbances  are 
usually  at  their  utmost^ 

PART  IV- 
PEOGNOSIS, 

With  proi^er  care  and  adequate  rest,  much  good  work  can  be  secured 
fmm  the  visual  organs.  Healthful  and  recu|>erative  exercise  signify  sound 
tissue.  The  moment  that  friction  IjK^gins,  mischief  manifests  itself,  which, 
if  it  W  unrecognized  or  uueorreetcd,  is  ajit  to  produce  physical  disorder. 

Although  ametropia  cannot  he  cured^  its  effects  are  apparently  so  slight 
that  they  have  no  major  [)iat?e  among  the  statistics  of  blindness.  Hidden 
and  oft  times  unwatehed,  it  slow*ly  exjwnds  its  harmful  impulses  on  the 
delicate  visual  matter  without  being  cared  for:  and  too  frequently,  when 
rtKKignizctl,  it  is  so  imperfectly  correctt»d  that  its  detrimental  influences  are 
incrcaseil  and  its  evil  consequences  Iiecome  more  widely  spread. 

In  many  a^^thenopes  who  lead  sedentary  and  enerv'ating  lives,  the  weak- 
ened sight  is  but  one  of  the  evidences  of  general  nerve- tire.  The  exercise 
of  the  normal  sensory  act  during  every  waking  moment  would  oft  times 
procet<l  nniutcrruptcilly  and  unharmfully  when  combined  fum-tioning  for 
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near  objects  takes  pla<?e,  were  not  the  general  weakeniug  faet^n^B  constantly 
at  work.  In  surh  cases  the  merest  ckparttire  of  the  oeular  atrueiUR^s  from 
a  normal  ootiditian  may  produce  a  whole  tmin  of  ikultj  aud  injuriotis 
r6!?jM>nsea, 

EJ^ects  of  Asihenopia. — ^Asthenopia  never  received  the  attention  tlmt  was 
due  to  it  uutil  about  two-detmles  ago^  and  then  only  in  a  country  in  which 
the  ravages  of  near-Bight  had  bccimie  so  apparent  as  to  render  an  immediate 
reform  necessary  for  tlie  well-heiiig  of  tlic  nation*  Tliere  the  injurious 
effects  had  become  6o  disastrous  to  the  eommimity  tliat  arbitrary  hygienic 
laws  beiaiiic  imi>erative,  Here^  in  the  United  States  of  Amerit^a,  having 
had  this  object-lesson  given  by  an  older  nation^  the  evil,  through  similar 
enactments,  constant  sujx^msion,  and  protection  of  eyes  ailing  to  the 
filightest  degree,  has  been  to  a  great  extent  avoided.  Statistics,  observations 
by  cximj^tciit  authorities,  ami  the  recurds  of  optical  establishments,  show 
the  results  of  the  work  of  reform  among  the  native-born  Americans :  wurk 
that  is  being  carried  on  to  tlie  same  degree  of  usefulnesss  as  vaccination 
and  as^ejx^is. 

Though  til  is  be  so, — notwithstanding  the  fact  that  the  prevalence  of 
myopia,  for  example^  has  been  lessened, — the  other  disturbance  of  the 
grtiitei5t  prognostic  imjKjrtance — the  want  of  harmonious  binocular  action — 
has,  until  the  past  dec*ade  and  a  half*  remained  genemlly  untreated*  Here, 
in  a  nation  in  which  nerve-energy  is  so  heedlessly  wasted  and  even  climatic 
agencies  seem  to  l)e  at  work,  has  been  found  asthenopia  at  ils  woi'st.  The 
rush  fitr  riches,  the  fight  for  fame,  the  3acrificM.*s  for  social  juisitton,  and  the 
want  of  exercise  aud  repose,  have  been  the  main  general  factors  in  the 
pHKlucdon  of  the  condition, 

Hiieh  a  complex  organ  so  situated  must,  as  its  work  has  continued, 
have  evidcnml  further  lueal  changes  and  have  become  the  cause  of  harmful 
iuHuenocs  on  distant^  though  at  times  not  well-imderstood,  related  organs, 

Effech  of  Sehoo!'JJfe  on  Asthenopia, — A  glance  at  many  of  theseholars 
at  the  private  s«4iools  of  the  jrast  affords  an  cxc*cllent  illustration  of  the 
ciuiiieii  and  tlie  cflTects  of  asthenopia.  Taken  from  the  better  classes,  more 
drlicntely  nurtured,  more  de|^ndently  trained,  and  less  able  to  withstand 
phy.'^tad  disturbances,  they  lived,  as  a  rule,  in  old-time  mansifins  that  were 
drvoid  of  comfort  and  pmi^r  sanitation,  Crowdetl  in  badly  ventilated 
ixmni!*  and  aIlow(Hl  unhygienic  and  contaminatiiig  freetlora,  they  soon  began 
to  Aunx  the  nigns  of  general  weakness  with  eye-strain. 

After  being  rnshtd  through  such  a  schtjol-life,  the  real  life- work  was 
bc^un.  By  reiison  of  physical  unfitness  the  necessary  duties  were  a(.*com- 
)i|i?«luxl  o(dy  under  n:*i>eated  stntin  until,  as  the  most  important  part  of  the 
geucnd  dititurl)anc<%  the  wnlar  apparatus  became  inadequate  for  the  ]>er- 
f^irnnincv'  (^f  it8  onlinary  functions. 

With  the  lirain-laborers  the  results  were  the  worst.  Obtaining  their 
ItvelihotHlii  by  the  exercise  of  their  most  deliaitely  con t ri  ved  sense  or|ians, 
biirritd  in  the  ingestion  of  thtir  food,  living  in  overheated  and  vitiated 
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atmosphereB,  and  ncgloctful  of  health-glviog  exercise,  they  piirsnrd  ttieir 
vcieations  under  tlie  most  adverse  eirciimstances.  In  them  neurasthenia 
soonest  bccnme  manifest  and  the  eyes  were  among  the  earlk'^^t  organs  that 
became  invoK'ed* 

As  with  the  higher  schcols,  so  to  a  greater  degree  with  the  so-called 
kindergartens.  In  these,  unless  proj^erly  guarded  against,  asthenopia  began 
so  early  tlmt  radical  changes  in  the  ocular  structures  were  liable  to  take 
place.  To  regulate  play,  so  m  properly  and  logically  to  exercise  tlie  de- 
veloping and  the^rowing  sense  of  the  infant  mind  with  the  least  harm  to 
the  organs  at  work,  should  have  l>ecn  the  first  principle  in  the  gardens  of 
children,"  as  Fried  rich  Froebel  so  happily  designated  them.  For  all 
kindergarteners  to  have  obeyed  FroeljeFa  ohject,^ — "to  give  the  children 
employment  in  agreement  with  their  whole  nature,  to  strengthen  their  bodiesj 
to  exercise  their  senses,  etc*,'* — much  was  required*  To  have  done  this  witli- 
out  harm  to  the  eyes,  there  should  have  been  frequent  iutermittenoes  in 
work.  All  exercises  that  were  necessarily  made  close  to  the  eyes  shoulJ 
have  been  pursued  in  the  diffuse  Buul  ight  and  if  possible  while  the  children 
were  in  the  open  air* 

Play  studies  should  have  been  given  when  both  the  physical  and  the 
mental  powers  were  at  their  best  Seart^i  sliould  have  been  made  into 
hei^cditary  taints,  evil  influences,  and  harmful  tendencies,  and  all  these 
should  have  been  duly  corrected  if  pos9il)le*  lojurious  ocular  haliits 
shtjuld  have  lieen  persistently  broken  by  the  snbstitution  of  counteracting 
influences. 

Fortunately,  at  present,  here  as  elsewhere,  the  most  harmful  of  these 
evils  have  been  removed,  as  the  results  of  careful  study  and  conscientious 
correction  from  competent  medical  men. 

By  thus  placing  iicalthy  sulyetis  in  good  environment,  ete-,  and  giving 
them  work  which  increases  the  noimal  power  of  their  visual  organs,  to- 
gether with  exercises  that  bring  as  few  as  possible  of  the  movements  of  the 
muscular  apparatus  of  the  two  eyes  into  action,  every  individual  may  have 
given  to  him  the  best  physiologic  action  with  consequent  improved  mental 
mouldj  without  interfi-rence  with  his  ocular  structures. 

In  all  school-work  the  visual  apparatus  nceils  examination  by  those  who 
are  competent  to  give  intelligent  opinion  and  judicious  advice.  Those 
schools  in  which  eyesight  is  considered  during  entrance-examination  and  for 
each  successive  term  should  be  given  the  preference. 

General  Effects  of  Asihenopta, — The  effecrts  of  impaiiTd  and  difficult 
vision  on  the  intellectual  development  and  the  physical  growth  of  the  sub- 
ject ai-e  marvel  Ions.  Ofttimes  uni'ecognized  until  tlie  symptoms  betoken 
alteration  in  the  eyeball,  warning  comes  too  latt%  and  the  sufferer  finds  it 
necc^ssarj'  to  be  a  slave  to  a  pair  of  correcting  lenses,  Bein:;  by  many 
physicians  regarded  as  unirai>oi1ant,  the  ocular  disturbance  frequently  re- 
mains untouchedj  allowing  the  condition  to  become  more  pronounced,  and 
hence  increasingly  harmful. 
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T:iiio-i»'MiJt.  ti/i  l-r.KiJor  the  mental  hnrizon  of  the 
1:1. iss'-::.:    n*?  he  be<X)me  to  others.    As  illiis- 
:  >  \n.:^.vL\  Mivesty  Xirhulas  I.  of  Russia,  wlio 
n        ^'  '-■    far-point  of  hut  tliirty-five  a*ii- 
•  .  rA  a  mtnle  of  life  tliat  had  an  effect 

.  '  .;.        :u  to  this  <lay.    Physically  .sn]>erl), 
iivi  .  iiship,  intros|XH'tiv«*  to  a  fault,  not 
.  :  •  V  A    :  .:::zh  lK»th  hrave  and  (ihstinate,  nar- 
^   .•     ".  -.  7!^  nil.  and  disturhed  to  the  hour  of 
.  :i.  •  '-Tidity.  were  all  uf  the  mental  and  the 
:.  .  -nvttnl  brachy  met  rope — a  myoi>c" 

•  —  V'.rii  nijrh  it  is  a  theoretical  do;'trine  that 
^    ii" >  do  their  ciimhiniKl  work  tlie  easiest 

^   ■  -  .    .    yet  tli'.'ir  great  rarity  makes  them  a 
•    An  that  whicii  can  he  obtained.  Prac- 
, .  .i-  -.'.oal :  and  the  iddil  or  emmet nipie  ef)n- 
s:  wiiich  is  tittetl  for  s<.)me  j)arlienlar  pair 
Ih'  expected  to  remain  jwrmanently 
,  ..   • ,1       so  highly  ehangeal)le  and  when  its 
^        r  --.inate. 

.1  yfrojtia. — rf  it  he  true,  as  a  Frencli 
t-  V  ve  travels  ahont  a  mile  in  readinir  an  or- 
^   .       v  taken,  in  order  to  pn-vcMit  any  serious 
...    -j:  iwcil  diirinc:  nny  f(»;'m  of  near  work 
-  ::en  :  as  such  preventive  medicine,  as  it 

•  .-^  tViV  tVoin  iiToss  clisrnse  than  nnv  t'orm  "f 

■  •  >  t'txHpicntly  a  l)lessinLr  in  disiriiise,  not  oiilv- 
•.v*v  rkvn  :nnl  removed,  for  the  o!l>prin<r. 
.:-v  <>iher  form  of  tlieijipcnties,  should 
/  v  vil  of  allowing  certain  oeiihir  eonditioi^ 
.       rv'W*hi'nsii»le,  as  the  symptom^  di^rcL^'inl  v  - 
,  ..^•.::»>ns  which,  if  left  mitn'nted.  will  prohaA 
v^*.,  v^rniay  he  pcenliar  to  <lyser:i-ins  that  ni\v_j-^ 
o\    Ivtoiv  the  ravages  (»f  the  gen«'r;d  dit^i-^^ 
■  vtnitliahle  results, 
danirerous,  and  hC' no  nn-ans  <n  iinot  A  x  ^ 
:i  vahmhie  and  a  ric  hly  IreiLzhtcil  ^ 
.^'•t-v-^t  information  in  reirard  to  the  1:\^^- 
li  a  thorougli  knowlcdixe  ot'  everythiiA 
^  .  take  into  his  hnnd^  :i  series  of  jipi 

•:iort»  monet:iry  gaiti,  he  i-  ;il|.»we«l  -s.  -v 

to  grant  certain  inade«jiint''ly  im<  A  ^ 
aeuteness  greater  ability  of  n<':\  ^  ■ — 
:aiker  remains  uns«»ught  foran«l  nii  t  ^ 
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The  view  from  a  noii*professiotml  stand  j^»oint  that  a  glassed  etiiph>y6 
cxliibits  a  confession  of  m^ak  sight  is  wrong.  The  truth  is,  that  he  who  is 
pmperly  currectcnl,  m  a  rule,  enjoys  liettcr  and  more  comfortable  vision  and^ 
in  txins^qnenL-e,  [kt forms  a  higher  gmde  of  work  witli  greater  ease  and  more 
rapidity  thiin  h'm  iiiieorrected  fellow- work  man* 

Ttic  ^€d»  of  Hifgime  on  Ametropia  and  Asihcnopia, — The  return  to 
out-of-d*H>r  sports,  rendering  achoc/l-life  in  the  Unite<l  Htatra  of  America 
and  Great  Britain  more  healthful  to  the  student,  has,  by  k^sening  the  hours 
iiifi  the  amount  of  study,  deereasetl  the  degree  of  gross  nmetropie  eliange 
mid  Ics^sene*!  the  gravity  of  tlie  prognosis  of  the  eoudition.  Thin  has  be- 
come  so  well  nnderstood  that  in  some  of  the  more  im{Kirtant  institutions 
steps  have  been  taken  so  to  grade  and  to  i-eguhife  the  pix^iminary  training 
for  a  broad  education  that  it  may  be  adapted  to  the  work  of  the  chosen 
after-pursuit  and  intended  life-work. 

The  oft-repcated  demand  for  specially  adajjted  schools  for  the  amctropio 
TFotjld  be  useless  were  the  question  of  or^linary  school-hygiene,  personal 
su|x?rvisionj  and  examination  of  the  ocular  condition  of  all  the  candidates 
and  S(.*holars  duly  considered  by  eompetent  anthorities.  School -directors 
sboiild  be  persons  of  intelli genre  and  ti:hieation.  They  should  be  well 
infurmed  as  to  the  construction  and  tlie  maiutcnance  of  st^hool-buiUIiuga* 
Womenj  who  are  brought  mnch  more  clost^Iy  into  contact  with  children's 
wants,  should  be  placed  on  such  l>oar<lB,  Teachers  should  be  ref|uired  to 
aiwlerstand  the  subject  of  ocidar  hygiene*  Tracts  descriptive  of  the  care 
of  (he  eyes  should  be  distributed  among  jmn^nts  and  guardians  and  made 
s  part  of  the  studies.  Object- lessons  and  ilhistnitrd  lectures  should  1k> 
niare  frequently  made  use  of,  while  the  horn's  of  study  should  be  radicidly 
Ics^iied  ;  these  done,  the  prognt>sis  of  ametropia  would  be  greatly  Ijettcrcd, 
Fortunately ,  much  of  tliis  has  come  pass,  particularly  in  the  great 
public  schools  of  this  country ;  though,  in  view  of  the  increasing  amount 
f'f  pmk)ngcd  eye- work  that  is  being  inn>osed  on  developing  and  growing 
children,  it  would  be  better  in  many  departments  of  study  to  return  to  the 
uml  teaching  of  the  ancient  Greeks, 

Mimtcifml  statutes  sliould  be  euacttni  in  regard  to  proper  examination 
of  the  i^ular  conditions  of  every  candidate  seeking  entranw  and  of  every 
scholar  seeking  advance,  both  in  private  and  in  public  schools*  Were  this 
dtine,  the  children  would  \ye  more  suitably  equipt>ed  and  much  butter  pro- 
tecttd  and,  as  a  consequence,  there  w^ould  be  a  greater  prohability  of  their 
boGoming  good  and  useful  citisw^ns. 

It  is  certain  that  the  c^areful  correction  of  ametropia,  particularly  that 
'^f  astigaiatism,  has  lessencH.1  the  proportion  of  cases  of  high-gradii  myopia. 
The  numl>er  of  such  cases  at  pi-esent  a]>plying  for  treatment  in  this  part 
'^f  tlie  world  is  much  less  than  it  was  only  two  de<3ides  ago.  Disastrous 
intra  ocular  changes  associated  with  higli  myopia  are  not  so  frequently  seen 
«t  tlie  present  time*  Tlie  orthopaetlic  holding  of  the  morbid  state  in  abey- 
^Tice  b^^n  some  years  ago  to  manifest  its  good  work  on  the  masses.  The 
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process,  slow  in  its  progress,  shows  tliat  here  in  the  eastern  p«>rtioii  of  i 
Unitetl  States  of  America  we  are  ou  the  eve  of  a  radiail  change  in  the  re 
live  proportion  of  tlie  different  t}*pes  of  ametropia.  The  prevailing  fo 
in  those  cities  in  which  careful  work  is  done  is  that  of  a  low  grade  of  <\iiii# 
pound  hyi>ennetropic  astigmatism.  The  national  type  is  probably  a  somt> 
what  greater  degree  of  the  same  form  of  error.  Germany,  Frauee,  aod 
England,  with  their  now  better  practical  knowledge  of  the  etiology  and 
prevention  of  myopia  than  formerly,  have  also  reduced  the  prevalence 
the  ametropic  condition  of  gross  harmful  ty|>es  to  much  lower  perticntagei 
than  previously.  Their  gO'>d  work  has  not  only  saved  the  eye&ight  of  tbdf 
own  people,  but  indirectly  has  greatly  bettered  tliat  of  the  world  at  larga 

ComiKirison  of  the  relative  frequency  of  disturbing  ametropia  of  the 
past  with  the  present,  by  reading  old  recoi'ds  of  well -described  though  im- 
perfectly appreciated  clinical  actx)uuts  of  obscure  cases,  makes  it  evident 
that  many  more  children  of  the  previous  generations  would  have  w 
correcting  lenses  had  there  been  a  proper  knowledge  of  the  subject.  M 
recent  statiati<^  evince  a  fact  which  is  well  known  to  any  working  ophtb 
mologist  of  large  experience,— that  during  the  past  decade  in  this  coun^ 
more  childmi  wore  glaa*^  than  at  piN?sent,  This  finding  is  dependent 
only  on  certain  welUknown  tucts,  but  also  on  the  fact  that  the  childi-eii 
that  time  inherited  ocular  tendencies  which  had  l^een  nncorrecte^l  and 
even  bet^nie  malignant  in  not  a  few  instances  among  their  progenitors. 

Si^nijicance  of  the  Myopic  Eye. — That  a  myopic  eye  is  a  direct  aceoni" 
ment  of  advanced  eivilizationj  there  can  be  no  doubt;  but  for  many  r?^ 
this  change  of  ocular  condition  cannot  be  attributed  to  any  such  embml^ 
cause  as  that,  the  eentient  portion  of  the  eye  and  the  brain  1x4  ng  origiaa' 
derived  from  the  same  derm,  the  increased  groivth  of  the  one  mean^  t 
relative  increased  growtli  of  the  other,    Tlie  eyes  of  those  who  have 
mentally  the  most  active  in  special  purenits  requiring  accurate  and  prolonc^ 
near  vision  from  early  life,  and  who  have  done  the  greatest  amount  of 
intellectual  go^idj  have  not  necK*ssarily  been  myopic  in  chai*acter. 

In  opposition  to  this  (t,*^.,  the  low  and  the  medium  gmdes  of  unc^ia- 
plicated  myopia),  the  grossly  myopic  eye  is,  almost  without  exceptiou,  a 
diseased  organ  ;  one  that  has  been  recruited  from  tlie  hyiiermctropie  lists 
from  eyes  thnt  are  more  or  less  inadequate  for  near  work.  It  is  an 
w^hich,  in  the  verj^  nature  of  things,  is  almost  invariably  jiossessed  by  sub- 
jects who,  never  having  taken  much  exercise  and  having  lived  sedeatarr 
lives,  have  Ijerome  pliysically  weak  and  unable  to  withstand  much  strum 
on  their  w^orking  tissues.  The  prognosis  in  such  cases  is  not  only  depeod* 
ent  on  the  care  of  the  ocular  structures,  but  is  in  direct  proportion  to  gcnertl 
hygiene  and  therapy, 

Stutisties  in  Regard  to  Ametropia  and  Adhmopia.—Sttidy  of  hospital 
and  dispensary  rejwrts  shows  t!>at  the  presence  of  astigmatism — the 
im|>ortant  factor  in  the  prognosis  of  ametropia— is  less  frequently  i> 
than  it  ia  in  private  practice,    That  this  is  merely  apimreot  can  be  m 
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storjd  wlieo  it  m  ronsiflered  that,  as  a  rule,  siicli  public  work  throughout 
the  world  is  done  with  too  great  hasie  and,  henc^^  with  iDatH:!iiracy  j  and, 
further,  tlmt  it  is  relegated  to  l>egi oners,  and  hence  to  those  who  are  the 
least  experienced. 

Simple  imcomplicuted  myoftia  ia  so  rare  that  its  real  percentage  of  exist- 
cnoe  is  reduced  to  a  fractional  amount  Care  in  the  deterniinatiou  of  astig- 
matism will  lessen  tlic  statistics  as  to  it*?  prevalence  that  are  so  constantly 
offerech  In  this  couniH.^tit)a,  however,  it  must  l^e  rememberetl  that  if  clin- 
itnl  statistic^s  l»e  taken  as  a  criterion  as  to  the  actual  amount  of  myopia  in 
existence,  many  tu^cs  of  the  lower  grades  of  the  error  will  be  omitted,  as 
they  fail  to  preiient  any  or  but  little  asthenopia. 

The  statistics  of  two  per  cent  of  complaining  cases  of  ametropia  that 
are  free  from  astigmatism  ts  uncertain.  Experience  has  shown  that  the 
only  statements  in  rcganl  to  the  presence  of  astigmatism  that  may  be 
cousideretl  accurate  are  those  which  have  l>een  obtained  during  total  cyclo- 
pegia. 

If  disturbing  astigmatism  be  so  prevalent  and  constitutes  such  an  im- 
portant fa^.'tor  in  the  lessening  of  hyi>ermetropiaj  the  increase  of  myopia, 
and  the  production  of  heterophoria  and  heterotropia,  it  is  evident  that  its 
early  and  full  correction  must  help  arrest  the  stretching  processes  of  the 
eyeballj  and  in  time  cause  nearly  all  myopia,  except  that  which  is  either 
congenital  or  one  of  the  results  of  gross  ocular  inflammation,  to  cease.  Con- 
sidered in  I  his  manner,  the  correction  of  astigmatic  faults  serv^  as  an  agent 
of  the  greatest  prognostic  value* 

Again,  as  it  ts  certain  that  the  minor  degrees  of  ametropia  and  hetero- 
phoria produce  impairment  of  nerve-energy  by  an  abnormal  exjienditure  of 
nerve- force,  the  earlier  such  cases  are  corrected,  the  fewer  the  chances  will 
be  that  the  nervous  impairment  will  he  made  worse,  become  permanent,  or 
allowed  to  give  rise  to  organic  disturbance. 

Were  the  human  race  cyclopie,  the  problem  would  be  easier  of  solution, 
and  eye-strain  would  be  less  disastrous  in  its  consequences, 

PAKT  V. 
TREATMENT. 
GE?TERAL  OOXSIBERATre^XS. 

It  can  be  now  understood  that,  practically,  a  nnrraal  eye  is  one  that  has 
healthy  tiasuea  and  is  functioning  properly.  It  need  not  be  emmetropic: 
neither  need  it  be  exactly  like  its  fellow.  If  proper  physiologic  action 
can  take  place  without  strain  or  injnrj%  and  if  the  physical  material  of  the 
organ  remains  undisturbed,  normality  of  lK>th  action  and  tissue  eiui  be  as- 
sumed. The  moment  that  wear  is  conver  ed  into  tear,  use  into  abuse,  and 
the  abused  tissues  express  their  disturbance  by  faulty  and  jiainful  physio- 
logic response,  eyenstrain  has  announced  itself,  and  the  therapy  of  rest  by 
Vol.  IV.— 29 


The  iocfORd  bmrii<%i  of  biklfcrsiWfd  mdkti  pfofasim  and  tb^ 
imdmiaiidiBg  of  tk  hI^kI^  ad  ife  t^iditr  mtA  wUeli  thi^  """^^^ 

hat'e  been  applied,  haw  aUpd  in  s^tiag  binding  ^gooouiee,  tfwle  pr^u- 
dk^,  aoil  raeraenarr  desm  to  mm  aui  km  Mped  boili  the  physicbn 
and  tJie  merfaairician  in  their  tm  poaidoas,— the  oae  who,  ^ing 
and  ond*rstaiidiiig  with  a  medical  knowledge,  pwsmbes  what  AmM  be 
itaed  ;  the  oOter  who,  ski!l«l  in  the  making  aod  t{»e  fiahioning  of  dilkate 
iastniint^ts,  cootrivfs  and  ciMistnicis  the  d^ wl  appltanees  and  adjtisttneots. 

The  aciPBce  of  pnescribiog  for  ametropia  is  not,  as  has  been  so  widely 
fluppoat^d^  a  m^re  mechanical  art,  simtkr  to  the  fitting  of  gloves  and  the 
mcaminng  for  Umis.  It  is  rhe  work  of  the  educated  phjsiciati,  who,  iinder- 
fitamJing  the  significaaoe  of  pye-strain,  its  bearii^  on  the  gi^neral  healtli, 
anil  iU  pmper  tncdlcal  treat m-iiit,  is  able  to  tmre  for  the  case.  It  is  he  who 
utionlrl  !i*f  thn  one  to  decide  for  the  patient.  It  h  be  who  is  the  one  upon 
whofii  rct^pHisilnlity  for  the  individtial  not  only  ivst%  but  who  exerts  also 
a  far  rfwhing  influence  upon  mea  at  large  and  their  actions. 

In  ilH  treatment  the  eye  sliould  not  be  coiisidered  as  a  mere  tnatheniatkTal 
or  ^rr*Minetric  f*ontrivanoe  governed  by  optical  laws  tlmt  neeea-^itate  mecban- 
if  iil  lulaptation  of  focniBsiiig  rnat^riab  similar  to  those  used  in  the  various 
iiiwIrurut'TifH  of  ciptiml  pret^NMiuti,  The  visttal  apparatus  mast  be  thought 
of  m  ou"  of  tb(t  pliyHjful  gtnrcttires  of  the  entire  organ  is  and  sulycct  to 
tht  iami*  biwn  of  pliyefrtltigic  action  and  disease  as  any  other  organ  in  the 
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ecoiioray.  The  visual  bulb  is  an  end-oi'gaii,  aud  not  simply  an  optk^al  oun* 
trivaiice,  like  a  raicroacope  or  a  telt^ojiej  to  lotik  throiiifh*  It  Ib  a  living 
raechaoism  wherein  rays  of  liglvt  are  cliangel  into  a  physical  matenal  tluit 
is  capable  of  being  evolved  into  |>erocivable  mattc^r*  Tlie  jwpiilar  CNimpari' 
son  of  the  oye  to  a  camera  h  erroneous  and  harmful. 

The  difficult  or  imj.*aired  vision  that  the  patient  cx>mes  complaining  of 
is  but  one  of  many  symptoms — the  mo:^t  prominent  subjective  one — thitt 
constitute  the  signs  of  the  disorder,  so  that  in  the  treatment  of  tlie  condi- 
tion optical  correction  become  but  a  {mrt  of  the  therapy,  and  should  be 
ordered  only  by  the  competent  medical  man  :  not  competent  merely  in  the 
sense  of  being  one  who  possesses  a  medical  diploma,  but  competent  in  the 
fact  of  having  had  a  broad  medical  education  and  sufficient  knovidedge  of 
diseases  of  the  visual  api)amtus  to  treat  ihem  uoderstiUKlingly. 

The  employment  of  a  correcting  lens  in  ametropia  is  just  as  mueh  a  part 
of  mediaU  therapy  as  the  use  of  a  crutch  for  talipes,  a  bi^ace  for  scNjinsisj  a 
splint  for  coxalgia,  and  a  tniss  for  herniaj  and  is  to  be  prescribes!  as  any 
other  appliance  or  drug  by  those  who  are  legally  fit  and  hence  lawfully  re- 
epous^ible  for  the  same.  The  lens,  the  crutch,  the  braces  the  splint,  and  the 
truss,  each  just  as  any  drug,  should  be  made  or  prc*pared  in  accordance  witli 
definitely  formulated  rules,  arranged  by  a  board  of  medical  governors  and 
given  to  the  profession  and  trade  in  some  autlioritative  way  like  the 
"  PharmaccuMBia,'^  Under  such  rules  no  lens,  any  more  than  any  drufr, 
oould  l)e  oitleml  by  any  one  not  undcn^tandiug  its  action  and  its  indit'a- 
lions  for  employment;  the  work  of  tlie  medical  man  alone,  ami  one  that 
no  conscientious  and  well-educated  mind  would  think  of  assuming  until  a 
course  of  legitimate  medical  study,  a  foundation  of  broad  practical  general 
medical  work,  and  a  sufficiently  prolonged  and  amstantly  repeated  exercise 
of  special  training,  had  all  been  thoroughly  and  pamstakingly  given  to  it 

As  witli  every  other  therapeutic  aid  which  has  much  good  in  it,  its 
virtues  w^ere  at  fii^t  exaggerated,  and  correcting  lenses  were  frequently 
ordered  in  cases  in  which  there  was  no  real  necessity  for  their  use.  This 
exoess,  fortunately,  has  now  become  almost  a  thing  of  the  past,  thus  placing 
the  methcKl  upon  a  pro[x?r  and  a  si>ccially  useful  basis* 

ProiM?rly  educjital,  no  layman  having  any  respect  for  his  physical  con- 
dition would  for  a  moment  imagine  himself  able  to  prescrilw  for  his  eyes 
shouhl  he  find  an  impairment  of  his  visual  functions.  Realizing  that  the 
defective  sight  was  but  a  symptom  of  a  physical  change  that  must  be  mtnli- 
cally  detcrralnetl  ami  understood  before  it  is  to  be  corrected,  he  would  not 
select  hLs  own  remedy  for  the  visual  defect.  Treatment  would  then  be 
sought  by  htm  not  merely  from  a  desire  for  l>etterment  of  sight  and  the 
temporary  relief  of  asthenopia,  but  also  in  order  that  he  migtit  have  his 
visual  apparatus  placet!  in  as  normal  a  working  condition  as  iK>^ible,  my  as 
to  preserve  the  physical  structures  to  their  uttermost  and  indirec*tly  Relieve 
all  related  disturbances.  He  Avould  understand  that  if  therapy  is  to  be 
successful,  it  must,  as  a  rule,  be  dual  in  cliaracter;  first^  to  remove  any 
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local  disturbaiict^,  and,  second,  to  rid  tbe  geneml  ecciDomy  uf  any  hamfi 
i*t?levaat  conditions. 

The  question  h  not  one  of  a  mei'e  tnet^hanical  adaptation  for  opti 
assistance,  but  it  is  the  higher  medical  one  of  conservation  of  visiun  wi 
protection  to  the  viaual  appiimtng  and  lietterinent  of  the  general  health. 

Sp(^cud  Study  of  Amciropif.u — Cases  coming  for  the  correction  of 
tropia  lis  a  therapeutic  measure  constitute  at  least  eighty  per  cent,  or 
of  the  patients  that  are  seen  in  pitictical  ophthalmic  work.    Of  this 
eeiitagCj  among  tlie  young  and  the  middle  aged,  at  least  sixty  or  sevt'n 
five  i)er  cent  is  found  iu  the  female,  this  probably  being  due  in  a  meaii 
to  a  greater  demand  on  the  eyes  of  such  subjet^ts  for  applied  work^  with 
increased  sensitiveness  of  their  nervous  systems  and  inferior  powers 
resistance. 

The  asthenope  of  to^ay,  unlike  his  ancestors  of  but  one  or  two  ge 
tions  ago^  is  not  authoritatively  doomed  to  pursue  a  life  of  eomparati 
usclessness  in  an  out-of-door  existence.  No  more  is  hecondemnecl  to  **y 
toml  pursuits"  or  more  brutally  told  "to  go  dig  oellars/'  Now^  on  ^ 
contrary  J  scientific  medicine  has  advanced  so  far  tliatj  should  such  ad  vice 
given j  it  would  in  the  vast  majority  of  cases  mean  professional  mrelesiti 
or  ignorance— the  one  ethically  wrong,  the  other  criminally  negligent 

Cure  in  any  of  the  forms  of  static  ametropia,  except  by  sui^ical  p 
cedure  in  a  comimratively  few  instances,  cannot  be  expected.  There  is 
specific*  The  conditions  can  only  be  corrected.  Therapy  is  preventive 
oithoptedic  in  type.  On  the  contrary,  the  dynamic  and  the  functional  varie- 
ties of  the  condition  are  susceptible  of  core  botli  by  local  means  and  by 
general  methods. 

In  the  majority  of  cases  the  eyeball  is  badly  shaped,  in  which  ev 
the  correcting  lens  Bimply  serves  a  purpose  similar  to  that  of  the  helpi 
crutch  in  the  aise  of  a  shortened  or  crooked  1^.    This  constitutes  tht 
orthopoedic  part  of  therapy. 

Hygiene  and  preventive  medicine  have  also  done  much  to  keep  tbi 
morbid  processes  iu  aljcyancc,  and  have  tended  to  restore  the  visual  o" 
to  useful  working  capabilities  without  any  influence  on  their  tissues. 

In  all  lens-therapy,  however,  it  must  be  remembered  thar,  jnst  aa  there 
are  changes  in  the  form  of  the  hygienic  measum  which  are  employed,  as 
tliere  are  diffei"enc^  of  medicinal  dosage,  and  as  there  are  peculiaritirs  of 
construction  in  other  orthopedic  appamtuseSj  so  it  must  be  understood,  both 
by  the  patient  and  by  his  medical  adviser,  that  any  given  pair  of  glasses 
cannot  be  expected  to  remain  permanently  efficient^  and  should  l>e  ehangiJ 
whenever  necessity  recjuires.  The  amount  of  the  correction  of  refrajctite 
error  of  to-day  may  not  be  that  of  the  morrow.  Like  the  drug,  it  shouU 
be  given  therapeutically,  as  it  were,  and  ordered  in  strict  acooitlance  with 
circumstances. 

As  a  rule,  lenses  and  prisms  should  not  be  used  in  order  to  better  vision 
alone,  but  sliould  be  employed  either  to  prevent  the  progress  of  the  disturb- 
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pee  or  to  remedy  a  disordered  median  i^^m.  They  are  to  be  considered  as 
timtlve  agents  pet  ut*.  Literally,  it  is  a  visual  apparatus  that  k  being  dealt 
rith,  and  oot  ftn  eye-stmin,  which  is  a  syraptoni,  or  an  atiietTOpiaj  whicli  is  a 
mckA  cundition.  How  true  tliis  is  can  be  better  uuderstotKi  when  it  is 
imtdered  that  not  infrequently  it  may  be  necessary  at  firet  to  lessen  visioti 
Q  order  to  remove  a  harmful  symptom-complex  from  which  a  subject  may 
)e  suffering* 

Gla^^seii  should  seldom,  if  ever,  be  ordered  to  be  worn  during  the  active 
liges  of  ocular  inflammation*  Correcting  lenses  should  be  worn  the 
Dotncnt  that  competent  and  conscientious  ad%^ioe  i>rescribes  their  use*  It  is 
lot  the  amount  of  tlie  ametropia,  particularly  astigmatism,  which  deter- 
nines  the  necessity  for  artifleial  lena-oorrectioQ,  A  cyUndriciil  lens  of  an 
a^hth  of  a  diopter  eti'cngth  has  frequently  dime  more  gocxl  as  a  theraiJeutic 
Bieasiire  in  changing  a  musde-im  ha  lance  to  normal  eciuilibrium  in  a  pair 
Df  tmetropic  ejesj  and  thus  ridding  their  possessor  of  a  troublesome  astlien- 
iipia,  than  has  been  accomplished  by  any  general  treatment  or  by  s^s-termed 
f?st'krigcs  (weak  spliericsil  lenses).  All  refractive  error,  esjiecially  the 
mitior  d^rees  of  astigmatism,  should  l>e  carefully  estimated  for  at  laist  as 
low  a  strength  m  the  one- eighth  of  a  diopter  jmwer  difference,  before  it  can 
be  understood  that  the  ametropia  has  been  scncntifically  and  fully  estimated, 
(h  {\m  connection  it  is  of  interest  to  know  that  convex  lenses  of  a  half- 
iiopter  strength  were  of  recognized  value  and  in  public  use  during  the 
(*rly  years  of  the  present  century*) 

Uafortunately,  the  very  subject  who  has  the  minor  degree  of  ametropia 
iitis  a  rule,  the  one  who  complains  the  most  that  be  cannot  take  the  time 
Sir  proper  treatment  He  sees  so  well  that  he  feels  that  he  cannot  be  spared 
from  work.  He  says  that  he  must  have  his  orthopsedic  help  obtained  as 
^oickly  as  possible,  A  few  emphatic  denials  of  compromise  in  any  uncer- 
Uinway  will  soon  convince  him  of  the  foiJishness  of  the  rc<|ucst  Under- 
<JamIahle  illustration  and  apt  comparison  with  other  therapeutic  methods 
*itl  allow  him  the  loest  and  the  most  certain  of  the  various  procetlures* 

It  is  the  total  ern.ir,  particularly  the  astis^matic  one,  that  must  be  ascer- 
tained before  a  proper  relationship  between  it  and  the  amoiuit  that  should 
^  employed  can  he  established  in  the  giving  of  orthopsedic  help  to  the 
combined  two  organs. 

Although  over-nice  distinctions  bctw*ecn  good  and  bad  are,  as  a  rulCj 
wsclf^^  yet  in  the  correction  of  ametropia  "almost  right"  is  i)f  a  more 
Prions  nature  for  the  patient's  good  than  "greatly  wrong/'  There  can  l>e 
iiooiher  ritlc  than  absolute  certainty  in  all  amctropic  estimation^  in  spite  of 
the  daily  ]iract:c*e  of  busy  medical  men,  who,  through  excuses  of  w^aste  of 
tioie,  etc.,  endeavor  to  dissuade  their  patients  from  measures  that  are  neces- 
San  to  obtain  the  most  certain  of  results.  In  all  subjects  that  are  younger 
*bn  forty-five  years  of  age  (and  even  in  some  instances  up  to  fifty  yearn) 
mtist  be  as  full  [laralysis  of  the  ciliary  muscles  as  possible*  All  tise 
i<  bat  approximatioti.    In  regard  to  this,  however,  it  must  l>e  remembered 
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that  slight  amountis  of  unoorrectol  IcLiticular  astigmatism  caused  by  irregu- 
lar actioD  of*  the  radiary  fibres  of*  tlie  ciliary  niiiscle  are  said  to  be  left  after 
the  use  of  an  ordinarily  efficient  cyelojiegic,  the  dt'u^,  it  beiug  asserted^ 
having  no  control  over  this  portion  of  the  mnsele.  i| 

(.^dopegki  and  Cydopmjks. — Tlie  rule  governing  the  ehoit^  of  the 
cyclopgie  is  to  i<eiect  one  that  will  j>rodnt^  total  tyclopegia  for  a  length 
of  time  that  is  suf&cient  for  the  employment  of  tliose  olyeetlve  or  snb- 
jective  plans  that  may  be  dtx^mcd  be^t  adapted  to  the  particular  case.  If 
the  drug  is  to  be  nsed  bimply  tu  estimate  the  ametropia,  it  shouhl  be  the 
one  which  gives  full  parijysis  of  the  ciliary  muscle  without  any  local  or 
genenil  com  pi  i  en  ti  on  ^  and  tlie  one  the  paralyzant  effet^ts  of  which  pass  away 
in  tlie  briefest  period  of  time  possible.  Jf  an  additional  tlierapentic  aetiun 
be  desired^  the  drug  giving  the  best  resultis  wilh  the  least  amonnt  of  local 
disturbance  and  constitutional  effect  should  be  chosen.  M 

At  times  certain  cyclopcgics  act  irregularly  on  the  ciJinry  muscle,  ancP 
even  during  the  early  stages  of  their  action  may  provoke  a  spasm,  which  is 
relieved  either  by  the  emjiloymeot  of  more  of  the  same  material  or  by  the 
substitution  of  other  drugs  of  the  same  tliera|>eutic  type.  In  these  cases 
the  pupillary  area  will  ol'teu  temporarily  assume  the  most  [x<:nliar  shapes 
and  clianges  of  angulation.  Total  cyclopegia,  however,  cannot  be  assumed 
from  ap|xirent  full  pupillary  dilatation.  Tests  as  to  the  existence  of  any 
remnant  of  act^ommodative  power  leii  must  l.>e  made  before  complete  ciliary- 
masclc  palsy  can  be  asserted.  At  times,  in  tTrtain  cases  of  ametropia  with 
reflex  symptoms^such  as  neuralgia,  chorea,  gastric  disturbances,  etc.,  an  in- 
stillation  or  two  of  some  sufficiently  strong  cyclopegic  will  ofteu^  by  a  per- 
sistence, a  lessening,  or  a  disappearance  of  the  general  symptoms,  be  of  use 
in  the  determination  of  the  question  of  intcrrelatiunsliip. 

To  obtain  the  best  effects  of  solutions  of  cyclopegics,  they  shotild  be  bo 
drop^>ed  on  the  upptT  corneal  margin  as  to  flow  over  the  surface  of  the 
cornea.  Care  should  be  taken  to  have  tlie  lower  conjunctival  cul-de-sac 
fairly  dry,  and  to  see  that  the  lacrymal  puncta  ai^  compressc»d  ores^erted. 

If  cocaine  is  added  to  any  cyclopegic  in  oi\ler  to  strengthen  its  action^ 
the  eyelids  are  to  be  kept  close<l  f^ir  some  time  after  the  employment  of  the 
drugs,  this  being  done  iu  order  to  prevent  any  disturbance  of  the  e])ithe- 
lial  layers  of  the  eornea,  which  would  tend  to  defeat  the  purixjses  for  which 
the  drugs  were  employed. 

During  the  use  of  the  cyclofiegic,  by  reason  of  its  mydriatic  effect, 
smoke- tintcfl  glaases  should  be  u:^*d  in  order  to  lessen  the  glare  of  iuc^jming 
light.  Whetiier  they  are  flat  or  are  made  coquUle  in  sha[>e,  it  must  be 
certain  that  they  arc  free  from  blemish  and  that  they  are  devoid  of  lenticu- 
lar or  prismatic  at*tion.  If  dark  glasses  cannot  be  obtained,  two  or  three 
fiikls  of  a  fairly  narrow- meshed  veil  can  l>e  placed  before  the  eyes,  or,  as 
a  last  resortj  the  experiment  nf  blackening  the  face  on  and  arouncl  the  eye* 
lids  may  l)e  trit^l* 

In  some  cases  in  which  there  is  irregular  astigmatism^  the  mydriat" 


effect  of  the  dmg  reDders  tbe  results  of  subjective  Btieasiirement  uacertam. 
In  iueti  iDstaoces  it  ia  best  to  attempt  to  obtaiu  a  series  of  similar  answers 
while  tbe  pupil  is  gauged  tu  its  ordioarv  iixe  during  use. 

It  may  frecjueiiUy  liapi^o^  in  irregular  astigmatism  or  in  some  cnses  of 
regular  ([janicularlv  oblique)  asrigmatism,  that  tbe  abjective  fitKlings  will 
varj'  from  tbe  subjecti  ve  results,  this  disaimilarity  betug  probably  dependent 
on  the  bablt  of  the  iudividual  to  employ  an  eocentrieaDcl  more  symmelriral 
part  of  the  eoroeal  mem  bra m*  for  ordinary  visual  pnrposd^ 

Si  with  the  various  methods  for  the  objective  determination  of  the 
exact  positions  uf  the  meridians  of  gptatest  and  least  curvatut^  of  the 
oomea  and  the  lens,  Tht^  plans  eould  be  alu^ay^  de|)ended  tipon  in  the 
eorrectioo  of  ametropia  if  it  were  kuowu  wliat  the  subjeetive  choice  or  the 
selection  of  angle  might  be  during  biuoc*ukr  vision. 

JfioliCJi. — The  eoiploymeiTt  of  so-called  miotics  to  lessen  more  quickly 
any  cyeloi)egic  and  mydriatic  effects  is  practit^lly  useless,  as  tbe  action  of 
such  drugs  is  too  weak,  too  spasmodic^  aud  too  evmuescenti  when  used  iu 
amounts  that  are  ct>iiifortabIe  to  tlie  eyc- 

CarrcciiOH  f>/  Reeded  Helerophoria, — To  relieve  asthenopia  it  is  just  as 
importaut  to  obtain  definite  data  of  heterophoric  changes^  by  ref^ieated  and 
properly  gaug«l  objective  and  subject i%'e  te&t^^t  as  it  is  to  determiue  ametropia 
to  Its  minutest  degree. 

The  ini|>04^ibiljty  of  artificially  controlling  the  extra  ocular  muscles,  as 
is  done  to  the  intra-ocnlar  groupings  by  some  trustworthy  cyclojjcgie,  renders 
it  imjxrssible^  in  the  present  state  of  medical  knuwlt'dj^e,  to  determine  accu- 
rately the  total  amount  of  hetero|>horic  action  (particidarly  the  latent  beter- 
opfaoria)  in  any  definite  position  in  the  same  way  as  latent  ametropia  is 
brought  to  light ;  though  clinically,  the  musele-equilibrium  fc>r  dis^tanc^ 
may  be  t*ftcn  advantageously  tried  while  the  ciliary  muscle  is  artificially 
jmndyzcd. 

Prismatic  corrections,  like  spherical  and  cylindrical  ones,  have  their 
limitations.  During  their  use,  if  it  ^vcre  |K>ssilile,  just  as  for  the  correction 
of  ametropia,  there  ^lionld  be  definite  modifications  of  power  for  every 
finite  point  used.  Unfortunately,  in  such  corrections  there  are  the  most 
troublesome  factors  of  identical  points  tliat  arc  sttuatcxl  throughout  the 
aasociated  fields  of  vision. 

Ko  therapy  of  any  kind  should  \)e  applied  to  the  extra-ocnlar  muscles 
until  the  ametropia  of  tlie  two  eyes  has  been  scientifit^Uy  and  fully  deter- 
mined and  relatively  c<jrrectetL  In  fact,  Ix^fi^re  any  form  of  therapy  can 
l*e  employed,  the  powers  of  tbe  combined  muscle-actions  in  at  least  four 
of  the  princif>al  directions  (adduction,  abduction,  hvf^enluction,  and  infra- 
duction)  mufet  be  learned  in  order  to  understand  the  relative  strengibs  of  the 
different  movement  series.  It  must  not  be  forgotten  that  the  combined 
actons  of  tbe  tw^o  ciliary  muscles  al-^  enter  into  the  question^  thus  necessi- 
tating a  careful  study  of  their  interrelation.-^hi  j>s. 

In  brief,  it  is  a  siTics  of  motor  impulses  iu  an  unstable  muscular  ap- 
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pamUia  of  dual  tyjie — a  dynaoiic  and  in  a  measure  ao  indeterminate  qnes- 
tion,  aa  it  were — tliat  is  offeifKl  for  study  and  decision.  Independent  in 
great  measure  of  set  mathematit-  rules  aud  fixed  certaiuties,  the  [>roblem  can 
be  solved  only  bj  careful  study  of  both  the  local  and  the  general  condi- 
tion!5,  with  a  knowledge  of  how  tlie  eyes  arc  to  be  employed.  To  do  ilih 
with  any  degree  of  eertaintyj  the  premises  must  be  made  as  nearly  abeo- 
lute  and  rendered  as  unyielding  as  possible.  The  functioning  material 
must  be  put  into  a  condition  wherein  the  total  araetropic  error  may  be 
known,  and  as  much  of  it  is  to  be  correeted  as  may  be  comjwitible  with 
j>roi>er  binocular  focussing  fur  any  desired  potut.  Were  this  positively 
obtainable  without  the  employment  of  a  oyeoplegic,  the  use  of  the  drug 
might  be  omitted,  but  by  no  means  known — of  either  objective  or  subjec- 
tive character — can  this  certainty  be  established  in  any  other  manner  than 
by  pamlysis  of  the  ciliary  muscle. 

Hunting  down  the  imp  of  mischief,  here  as  elsewhere,  is  a  task  which 
requires  the  acumen  and  the  judgment  of  a  broad-mindt>d  specialist  who 
is  thoroughly  conversant  with  general  symtomatology.  No  more  here  than 
dsewhere  can  the  narrow-minded  organologist  wiio  attacks  one  jxior  organic 
victim  that  he  knows  the  most  (or  more  prtilmbly  the  least)  about,  l>e  con- 
sidered of  any  use  in  the  diagnosis  and  treatment  of  such  a  disorder.  Truly, 
here  in  ametropia  the  s^Hx^ial  knowledge  tliat  is  necessary  for  tlie  recog- 
nition of  such  conditions  should  be  built  ujion  a  firm  supi-structnre  that 
is  placed  on  the  broad  substructure  of  general  medicine.  , 

DETERMINATION  OF  AMETHOPFA  AND  HETEaOPHORIA.  ^[| 

Optometry,  or  the  science  of  measurement  of  the  optical  jKHver  of  the 
eye,  dividers  itself  in  its  practical  work  into  two  t^^es  of  examination — the 
objective,  which  consists  in  a  scries  of  plans  in  which  the  answers  are  ob- 
tained independently  of  any  response  fram  the  subject ;  and  tlie  subjective, 
which  includes  all  those  methods  the  results  of  which  are  offered  by  the 
{^ticnt  himself. 

For  ascertaining  the  variety,  the  amount,  and  the  degree  of  ametropia, 
three  of  tbe  most  imiw)rtant  diagnostic  methods — ophthalmoscopy,  keratom- 
etry,  and  the  fundus-reflex  test— should  be  employed.  In  the  estimation 
of  the  ametropia,  keratometr)%  subjective  testing  with  test-lenses,  and  the 
fundus- reflex  test  should  he  used*  For  the  determination  of  related  muscle 
imbaknce,  l>oth  objective  aud  subjective  tests  should  be  applied  not  only 
during  distant  vision  and  for  the  ordinarily  used  working  points,  but  for 
any  other  dc^^i^ed  situation  of  monocular  and  bi0fx!ular  ftieussing. 

Every  case  nf  refraction  in  an  intelligent  subject  must  be  Bubmitted  to 
a  aeries  of  final  subjective  tests  before  the  many  varying  and  the  moi^  or 
less  certain  objective  ones  mn  be  aocepted  m  c<:)nclusive.  Tiie  objective 
tests  should  be  considered  more  useful  for  diagnostic  purpfiees  than  the 
subjci^tive  ones. 

In  the  ordinary  examination  of  tlie  eye  (not  perfunctory  routine,  whieh| 
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at  the  bestj  h  worse  tlian  usck'ss),  c'ertaln  procedures  should  take  |>recedcnce. 
After  tbe  history  of  the  case  hiis  been  gotteu,  tiie  acuity  of  vision  in  eat^h 
eye  separately  and  with  the  two  eyes  comhinedly  is  to  ba  asceriainc?d.  This 
doiie^  the  monocular  and  the  binocuhir  iHJwers  and  ranges  of  aeet>mmoda- 
tion  should  be  obtained*  The  sizes  and  the  shapes  of  the  pupils,  with  the 
action  of  the  irideSj  are  theo  to  be  studied. 

This  is  to  be  followed  by  careful  ophthalmoscopic,  kerato metric,  and 
retinoBCOpie  examinatitms.  The  powei-s,  the  tendencies,  and  the  deviations 
of  the  extra-ocular  muscles  are  then  to  be  tried  during  both  near  and  far 
visions.  These  atudiee,  with  a  noting  of  any  relevant  local  and  general 
symptoms,  are  to  be  made  before  any  opinion  tan  be  given  as  to  the  diag- 
nosis and  the  treatment  of  the  aase. 

At  the  next  visitj  if  a  cyclopegic  has  been  used,  vision  for  distance 
and  extra-ocukr  muscle- balance  for  distance  are  to  be  obfained,  while  cer- 
tainty of  total  cyelopegia  is  to  be  assurctl.  These  determitiations  are  to  be 
followed  by  keratometry,  loose-lens  selection,  gotten  througli  carefully  cen* 
tred  arid  pi-op^rly  balanced  trial-frames  or  brack et5j  and  retin4>scoi>y*  Tliis 
work  is  to  be  repeated  daily»  if  possible,  until  two  sets  of  certain  and  defioite 
answers  have  been  proved  to  h&  alike. 

After  waiting  a  projier  time  in  order  to  be  sure  that  the  efft^cts  of  the 
cyclopegie  have  disappeared,  the  lenses  thiit  wore  previously  chosen  are  to 
be  tried  in  carefully  fitted  trial- frames.  All  of  the  aBtigraatisiUj  as  a  rule, 
and  as  much  of  the  hypermetropia  with  as  little  of  the  myopia  as  may 
be  consistent  witli  good  or  the  most  useful  vision,  are  txy  l>e  corrected ; 
taking  earc  that  the  best  musele-balancCj  the  nearest  approach  to  ortho- 
phoria, and  the  least  disturbing  binoctdar  action  are  all  gotten. 

At  the  liL^t  visit,  the  glasses  and  the  fittings  of  the  frames  are  to  be 
measured  and  provctl ;  when,  if  all  is  found  cormzt,  the  patient  is  to  be 
given  a  few  words  of  advice  as  to  the  care  of  the  glasses  and  the  use  of  his 
eyes. 

If  the  subject  is  not  intelligent,  most  of  the  work  will  be  Umitetl  to  the 
objective  methmls^ 

Concise  though  adcijuate  records  should  t>e  kept  of  every  relevant  detail 
that  may  be  of  future  use» 

Keralomciry. — ^The  keratometer  (so  popularly  and  improperly  known  as 
an  ophttmlmometer)  is  an  instrument  which,  when  properly  employed  by  a 
competent  and  normal-sighte«l  observer,  is  one  of  the  most  valuable  con- 
tri vanity  for  diagnostic  purpost^  tlmt  has  been  placed  in  the  physician *s 
possession p  Single  determinations  with  it,  however,  cannot  be  accepted  as 
finaL  Stripjicti  of  all  the  profession  that  has  been  made  for  it,  it  resolves 
itself  into  a  pierce  of  instrunientation  that  is  intended  for  the  determination 
of  irregularities  of  the  anterior  face  of  the  cornea. 

It  is  useful  in  estimating  high  gmdes  of  corneal  astigmatism  in  which 
vision  is  ordinarily  defective*  It  is  valuable  in  determining  the  major  and 
tlie  minor  meridians  of  the  anterior  surface  of  the  cornea  in  some  cases  of 
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iriTgulur  astigmatism,  as,  far  example^  in  the  forma  tlmt  aj'e  at  times  pro* 
diictid  by  the  €vane55oent  chaiigt^  of  eicatri nation  that  follow  corneiil  scotions, 
and  are  seen  during  tempimry  pressure  or  tension  and  ti-actit^ii  on  th 
eornea  irora  various  clauses,  eta 

Tlie  fact  tbat  the  main  purjxjse  of  the  metliod  in  oplithalraie  practice  ' 
to  exprjse  racridional  faults  that  are  resident  in  the  anterior  surface  of  th 
cornea  alont%  proves  that  it  is  faulty  even  as  kemtometer, — it  lailing  to  talce 
any  uutt-  of  the  pcjaterior  suriace  of  the  membrane  as  vvel!  as  of  any  irregu- 
lariti^  that  may  exist  in  the  corneal  tissue  itstlf.  This  is  true  even  in  the 
visual  zone,  which  is  tlie  portion  of  the  cornea  that  is  estiniatod  by  the 
method,  and  wtiich,  altliough  constituting  a  part  of  an  ellipsoidal  suriace,  ia 
fairly  spherical  in  sliape. 

ilorcover,  the  amount  of  cumeal  afltigmati>m  docs  not  always  represen 
the  total  amount  of  astigmatism  of  the  eye.  Instruments,  such  as  the  so- 
called  "opbUialmometcj's"  (kt^ratonietcrs)  of  Javal-ScJiiotz,  Leroy  and 
Dubois?^  and  Reid,  that  measure  a  portion  of  the  cornea  alone  and  fail  fo 
give  any  clue  to  any  form  of  intm-ocular  astigmatism  whatever^  cannot,  like 
the  fumlus  reflex  test  for  iiistance^  be  considered  unequivocal  in  the  prtjper 
determination  of  all  the  astigmatism  of  an  oixiinary  eye. 

The  makeshift  plan  of  empirically  adtling  and  subtracting  fixeii  cylin- 
dric^d  cqnivalents  to  and  from  the  actual  readings  (Indeterminate  qnantitii^ 
that  in  tliemselves  can  give  rise  to  the  most  pronounced  eye-strain)  obtained 
by  the  method,  is  neither  logical  nor  right  The  very  fact  of  the  ne^  easity 
for  tlu'se  hapdiaKaH  calculations  shows  the  fallacy  of  the  mcLliiKl  as  deter- 
minative of  the  total  amount  of  astigmatism  that  may  be  present  in  ai 
eye.  This  is  true  of  any  keratometer,  no  matter  how  jK^rfect  the  instrument 
may  be  and  how  carefully  the  technique  may  be  applied  ;  the  slightest  un- 
certainty and  the  least  duubt  in  result  w  ill  swerve  the  answers  from — w^hat 
must  always  be  sought  for  in  careful  refraction  work — absolute  accuracy,  d 

Practirally,  then,  the  newest  and  the  most  improved  American  nnxlels 
of  keratometer  c^f  Javal-Sehiotic,  or  tlie  better-constructed  instrument  of 
Leroy  and  Dubi>is,  and  that  of  Reid — which  last  should  always  be  pr^ 
ferred— an^  most  useful,  when  carefully  applied,  in  dcti^rmining  appi-oxi- 
mately  the  angles  of  the  axes  and  the  dcgrc^es  of  the  various  meridians  of 
corneal  astigmatism.  The  relative  lengths  of  die  radii  of  curvature  of  tl 
cornea  nuiy  give  an  indirect  due  to  the  existence  of  an  axial  ametn^pia,  the 
rule  licnng  tlmt  the  long  mdius  and,  of  necessity,  the  flat  cornea  are  the 
concomitants  of  hypermetropia,  while  the  opposite  condition  is  assoeiated 
with  myrrpia.  d 

Fundus- fiefiex  Ttnt. — Retinc)^>py,  sklftscopy,  or  retinal -shadow-test,  as 
the  plan  is  at  times  called,  is  m  easy  of  manipulation,  so  certain  and  so 
bnmd  in  its  answers  when  properly  applied,  and  so  mpid  in  its  applicationi 
that  it^  tiBc  should  nev-er  be  omitted  from  any  cas^  of  faulty  refi'aetit>n  thai 
may  be  oflererl  for  diagnasis.  It  is  also  of  value  as  a  prover  of  subjf»<tive 
findings,  and  it  is  of  use  in  onkring  lenses  for  th<^se  patients  for  whom 
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gubjeetivc  metbotis  are  impossible-  It  lielps  the  work  of  sulyt'etive  choice 
of  lenses,  obviating  the  iieec^^ity  for  entii-e  dojiendenee  oii  tbe  fiudings  of 
tbe  patient. 

Like  all  otlitT  objective  tests,  it  is  valuable,  though  to  a  gj-eater  degree, 
lo  the  cases  of  those  with  whom  it  is  ciiHicuIt  or  im[K)ssible  to  hold  com- 
munication— the  mentally  or  Beusorially  defieient.  In  fuctj  U  may  be  use- 
fully employed  while  the  subject  is  io  a  &3mnolent  condition^  though,  of 
coui'8c%  in  such  cases,  the  priii^ary  ix>sition  of  the  eyes,  and  hence  the  por- 
tions of  the  visnal  zone  studied  during  this  state,  must  be  taken  into  con- 
sideration. 

It  considers  botli  the  amount  and  the  refmdive  character  of  all  the 
dioptric  elements  along  and  around  the  entia^  inlia-ucular  |K>rtIoo  of  the 
visual  line.  It  gives  answer  to  the  conTct^ible  refraction  in  its  entirety. 
In  this  respect  it  is  far  superior  to  keratonK'tryj  but,  unlike  ophtlmlmosoopy, 
it  fails  to  show  the  ctmdition  of  many  of  the  inn>ortant  tissues  in  the  in- 
terior of  the  aye.  It  is  also  better  than  the  ophthalmometry  of  Hehnholtz 
and  Tseheminj^ :  these  methods,  in  addiiion,  being,  as  a  rule,  too  difficult 
for  onlinary  clinical  era  ploy  raeut. 

The  great  difficulty  in  bringing  the  fundus- reflex  test  into  every  day 
practice  as  a  routine  procedure  has  been  the  trouble  in  placing  the  test- lenses 
used  dnring  tlie  examination  pro|>erIy  before  the  eyes;  mtich  time  being 
sj>ent  during  tlie  study  of  single  meridians  for  every  lens  employed.  This 
objection,  however,  has  been  in  a  measure  overcome  by  various  contrivances 
that  permit  much  easier,  more  accurate,  and  more  rapid  h'uticidar  adjustment. 

By  the  aid  of  a  few  easily  applied  s[>ecial  adaptations,  and  with  a  little 
practice,  the  test  can  be  usetl  by  the  c observer  fur  the  determination  of  his 
own  fellow  eye,  thus  rendering  the  plan  a  useful  objective  adjuvant  in  the 
detmion  and  the  dctennimition  of  the  observer's  ametropia — though,  of 
oi>ur§e,  not  of  that  which  is  situatt^d  exactly  in  the  visual  line  of  the  eye 
which  is  being  stndic<L 

OphUuilmi/mopy. — Although  the  ophthalinoscoiie  is  the  only  certain  in- 
strument by  which  ciliary- muscle  S|)ai?m  can  be  detected,  yet  the  ophthal- 
moscopic reading  of  ametropia  is  nect-asarily  uncertain  and  variable.  In  the 
direct  mtthotl  the  accommodations  t^f  both  the  observer  and  the  obstTved 
aiT  so  unfixed  ;  the  study  of  the  coarsest  fundus  chaugt^s  only  are  usually 
made  in  an  axis  and  a  jjosition  which  do  not  corre^iMmd  with  those  of  the 
macula  luica  au<l  the  visual  line;  and  the  employment,  as  a  rule,  of  only 
the  gross  divisions  of  leus-power  oi"  spherical  strength  in  the  instrnnieut: 
show  how,  even  in  the  hands  of  trained  sulyccts  and  exp  rt  examiners,  the 
plan  cannot  be  relied  Uj^on  as  scientifically  correct.  So,  tm^  with  the  indi- 
rect methtxl:  here  tiie  distinctness  of  the  changeable  aerial  image,  the  want 
of  certainty  of  any  definite  plunial  inclination,  and  tlie,  almost  without 
exception,  unmrasuretl  or  coarsely  estimated  situations  at  which  the  images 
are  placed,  evidence  iit  once  the  fallacit^  that  may  ci'eep  into  a  plan  in  cases 
in  whii*h  al>s;j]titc  fiit*ts  are  m  uccf^ssary. 
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The  great  ml  vantage  that  the  mttlicid  has  over  keratomctrv  and  the 
fundus- reflex  te&t,  however,  in  revealing  the  oouditiun  of  stiitie  of  the  must 
important  intra-otukr  structures,  roakea  its  use  a  necessity  in  the  study  of 
all  cases  of  umetn^pia ;  it  giviog  an  almost  absolute  answer  as  to  the  neces- 
sity ur  non-neeessity  for  len s-eor recti ou» 

Loo8e*Lem  SelecUmi. — Even  though  the  entire  amount  of  the  corneal 
astigmatism  has  been  obtained  by  tlie  keratometefj  and  tlie  character  of 
the  ametropia  has  been  determined  by  the  ophthalm^jscope,  it  yet  remains 
neces-ary  for  the  employment  of  this  variety  of  subjective  test  in  the  uUel- 
ligeut  while  the  eye  is  under  the  influenceof  a  cyclopegic  (or  its  use  with  the 
fundus- i'eflex  test  in  the  mentally  uncertain  and  sensorial ly  defective)  to 
give  the  best  jiossible  work  to  those  wim  eome  for  advice* 

To  the  scientific  and  the  couftcientious  physician  there  is  no  temporizing. 
In  thoBe  cmscs  in  which  the  l>est  results  are  expected  and  can  be  given, 
there  should  be  no  makeshiil,  no  matter  how  slight  a  doubt  may  exist. 
In  all  therapy  it  h  the  duty  of  the  medical  practitioner  to  avoid  any 
doubtlul  method  when  he  has  at  his  command  one  upon  w  hich  he  can  rely 
with  absolute  cf^rt^lnty.  Before  any  formula  for  lenses  can  be  legitimately 
written,  all  available  data  that  may  be  obtain4.^1  must  be  sought  fur  aud 
gotten.  Anything  less  wliich  is  the  result  of  ignorance  is  simply  an  error 
of  omission,  while  all  of  that  w^hich  lias  been  ignond  by  those  who  know 
better  becomes  a  sin  of  commission.  Every  particle  of  the  ametropia 
must  be  estimated  and  known  before  lens-therapy  can  be  applied:  the 
diagnosis  must  be  cx>nipleted  before  treatment  can  be  attempted. 

In  loos?e-leus  selection  the  best  and  the  most  improved  practical  apiMi- 
ratnsesj  with  the  greatest  care  in  their  adjustment,  are  necessary  to  give 
positive  determinatiou  to  each  individual  case.  The  adaptation  of  Scheiuer's 
experiment  to  several  ingenious  naechanisms,  by  w^iicli  not  only  tiic  various 
forms  of  ametropia  mn  lie  determined,  but  the  different  gi-ades  may  be 
^timatcd,  can  at  times  he  made  most  useful. 

Opiometty  Without  the  Use  of  Dnt(/s. — Fnmi  time  to  time,  many  most 
excellent  plans  have  been  tried,  in  the  hojie  of  obtaining  the  total  amount 
of  ametropic  error  without  the  use  of  cjclopegics,  Em  h  method,  endeavoiv 
ing  to  overcome  the  c<:)nstant  impulse  of  an  acting  mtijsclej  wages,  as  it 
were,  an  incessant  and  uucYpial  contest  against  an  indeterminate  and  un- 
seen factor.  The  ciliary  musclej  when  paralyzed  by  a  cycloiM^ic,  fails  to 
exert  its  umxTtain  influences,  thus  |)ermitting  the  total  amount  of  ametropia 
to  api>ear  and  thus  allowing  a  prc>|K'r  correction  to  be  made. 

Some  of  the  latest  forms  of  refraetomcter,  in  which  the  so-called  fogging 
system  is  nst^  to  induce  rhe  ciliary  muscle  to  relax  its  action  as  much  as 
jKJssible  and  tluis  ai)prf>xirnately  obtain  the  total  ametropia,  may,  at  times^ 
by  reason  of  their  readiness  of  adaptation,  l>e  advantage  ously  employed  as 
fairly  certain  subjective  tests,  or  can  be  used  in  conjimction  with  other 
methmls  in  w  hieti  it  is  not  wise  to  employ  eyclojiegtcs.  As  a  rule,  limv- 
ever,  over-corrections,  especially  of  astigmatism,  are  unfortunately  gi>tten 
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by  UQtmined  observers  (the  patieots  themselves)  who  'are  the  onm  to  whom 
the  test  is  siibralttecl.  At  times  the  plan  may  be  employed  to  advantage 
in  ciliary  spasra,  esi>ee!ally  when  the  condition  gives  rise  to  faulty  muscle 
equilibrium. 

3Imde-Te8ii7Uf. — The  methods  of  testlug  hcterophoria  are,  as  a  rule,  vety 
imperfect.  Tlie  miiscndar  conditions  should  be  as  earefully  studiefl  as 
po^ible  with  the  most  improved  forms  of  instru mentation  and  gotten 
m  absolutely  as  may  be  (not  onoe  but  repeatedly)  iu  order  to  obtain  aver- 
ages of  mu]^*le«balanee  under  different  conditions,  as  is  done  with  the  ame- 
tropic  error  l>efore  any  diagnosis  is  given ;  then,  and  not  till  then,  should 
any  gen  em  1  or  local  therapy  l>e  applied  to  tbem.  The  duct  ion  |K>\vers  of 
muscle  cfimbi nations  that  produt^  the  various  combined  ocular  movements 
must  always  be  te:ated. 

To  obtain  the  amount  of  departure  from  orthophoria  is  just  as  much 
of  a  necessity  03  to  know  the  absohite  degree  of  ametro[)ia.  Both  repre- 
sent the  tiital  error  from  which  the  getting  of  a  normal  muscie-balanne  is 
the  most  possilile,  Unfortunatelyj  bowever,  the  musc^ular  ideal  is  at  times 
unobtainable*  It  is  too  unstablej  and  hence  the  necessity  for  repeated  ex- 
aminations in  varying  ways  and  under  differently  conditioned  drcum- 
stanoes.    (For  details,  see  pp.  167-IS8  in  vol.  ii.  of  this  System*) 

CORRECTION  OF  AMETROPIA  AND  HETEnOPHORlA, 

The  proldem  of  lens- testing  is  different  from  that  of  lens  prescribing. 
Lens- testing  consists  in  the  trial  of  a  number  of  objective  and  subjective 
plans  in  order  to  obtain  the  total  amount  of  lens-strengtb  that  is  necessary 
to  bring  a  dioptric  apparatus  to  its  l>est  i>ossibIe  focussing  power.  Lens- 
prescribing,  ou  the  contrary,  as  will  be  explained  later,  brings  into  con- 
sideration a  wliolc  series  of  dynamic  foiTes  that  are  situated  in  and  around 
two  scjmrate  an<l  yet  two  closely  related  eyeballs  ;  a  problem,  when  looked 
at  in  its  full  force  of  meaning,  which  is  one  of  the  most  difficult  that  any 
conscientious  and  projierly  taught  physician  can  have  given  to  him. 

For  the  relief  of  eye- strain,  lenses  ahonld  be  ordered  in  the  same 
manner^  for  example,  as  drugs  are  prescribed.  Just  as,  when  a  pulmonic 
disorder  decreases,  the  dose  of  a  therapeutic  agent  is  changed  or  the  form 
of  a  drug  is  altered^  so  in  asthenopia,  no  one  pair  of  combinatiun  lenses  is 
to  be  considered  as  |X'rmanent,  as  is  so  frequently  dime  by  the  laity,  and  so 
unfortunately  concurred  in  by  the  vast  number  of  optic^d  mechanics. 

The  conditions,  though  unlike,  are  the  same  in  the  fact  that  there  are 
a  disordered  physical  material  and  an  improper  physiologic  result.  In  each 
case  the  cause  is  to  l^e  searched  for  and  treated,  and  the  main  s^^mptoms 
arc  to  be  relieved  as  quickly  as  possible  by  approj>riate  means.  Antisfwis- 
modics  for  the  one  and  correcting  lenses  for  the  other,  for  example,  do  not 
directly  effect  a  cure;  they  simply,  when  properly  applied,  allay  harmful 
symptoms  and  ihim  indirectly  remove  one  or  more  of  the  disturbing  factors 
that  are  seen  during  the  pnjgress  of  the  disease* 
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1^  Lcns-pnescribiiig,  tlms  le^^idmately  given  to  the  tnfHlufil  man,  becomes 
one  i>f  the  most  im|K>rtanr  tlunajx^ntic  agents  that  has  been  offered  to  the 
profefisioii.  Just  m  a  drug  affords  rest  and  resoliitionj  just  as  a  s|>]ijit 
immablizes  the  broken  jiarts  and  pernut^s  restitution,  and  just  as  a  brace 
reraov^es  ineqnaHties  and  gives  upi^iirtuuity  for  performance  of  correct 
physiologie  acts,  so,  here,  lens-therapy  serves  its  part. 

In  all  [ens*preseribing  for  myopia  as  well  as  for  hypermctropiaj  the 
best  possil)le  aflj5*K4ated  correct  ion  of  the  two  eyes  both  as  reganls  refiactive 
error  and  bino<*nlar  fixation,  ig  to  be  sought  for,  after  the  estimation  of  the 
total  amount  of  the  refractive  condition  has  been  made  in  each  eye  sepa- 
rately*  This  done,  comfortable  and  sustained  combined  vi^^ion  with  tlie 
two  eyes  can  be  generally  obtained.  If  not,  exercise,  orthfvptic  training, 
hygiene,  modifications  of  lens-|>ower,  attentii>n  to  the  general  health,  and, 
lastly,  radical  interference  with  the  lengths  and  the  relative  jiositions  of 
the  extra-ocular  niuscies  in  order  to  obtain  new  and  better- 1  balanced  musde- 
ecjuilibriura,  may  all  be  tried.  In  brief,  no  aim  of  bintwular  ametropia  can 
be  considered  as  having  been  judiciously  and  prof>erly  treated  until  the 
disturbances  of  both  the  related  extra-ocular  and  the  intra-ocular  miisele- 
groupings,  whidi  are  brought  into  almost  momentary  play,  are  gotten  j  id 
of  as  much  as  jTossible, 

Severe  eye-stmin,  although  marked  in  itself,  may  be  productive  of  ap- 
parently unrelated  and  yet  seemingly  grave  gymfitoms  to  such  a  degree  as 
to  niis!cad  ignorant  and  careless  observers  into  the  belief  of  more  deeply 
s<?atcd  and  moi^  dangerous  conditions.  It  is  in  ju^^t  this  typ  of  cases — 
thoae  e^iiecially  of  the  minor  varieties  of  asymmetriral  astigmatism  and 
lijw  degrees  of  unequal  hypermetropia  ^Yith  good  vision — that  the  seemingly 
0tidden  reliefs  and  the  most  remarkable  cures  from  distant  di-^trcssiug 
Sjmptoms  are  obiatned. 

The  greatf'st  judgment  and  the  utmost  skill  are  necessary  in  the  pre- 
3C3ribing  of  lenses  for  any  pair  of  eyes.  So  much  is  to  be  taken  into  con- 
^ideration,  and  such  slight  modifications  are  so  productive  of  such  harmful 
f<esults,  that  a  medical  education  and  a  thorough  training  in  this  special  form 
of  work  are  obligatory.  This  is  better  understood  when  it  is  considered, 
for  instance,  that  the  production  of  an  artificial  ametropia,  as  it  were,  is  not 
infrequently  nct*essary  in  order  to  obtain  a  pair  of  comfortably  working 
afid  unirritating  visual  organs. 

An  emmet ropia  %vith  ao  orthophoric  or  jicrfeet  muscle-balance  which  is 
different  from  a  normal  balance  may  not  be  the  ideal  state  of  two  eyes  that 
are  working  together,  as  the  two  conditions  may  be  inconsistent  with  har^ 
moay  of  action.  The  association  of  a  mathematically  correct  opticid  con- 
stant with  a  supposedly  perfect  equilibrium  of  dynamic  forces  is  almost  an 
impt>ssibility:  but  one  set  of  conditions  is  fixed. 

Practically,  it  is  the  best  interrelational  condition  that  is  necessary  for 
comfort  and  structural  integrity  that  should  be  gotten.  Such  a  condition 
may  necessitate  a  departure  from  emmetropia  to  bring  the  related  muscular 
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apparatus  into  a  ntvrnial  baknee  and  an  easy  working  power— a  relation 
that  may  mjuire  frefjucnt  cfian^^e  l>  fure  a  comfortable  and  liartnleas  standard 
is  obtauiLtl,  Fortunately^  the  more  or  less  fixed  dioptric  pnimises  l^ing 
obtained  and  corrected,  the  changeable  ones  are  apt  U)  fall  into  their  least 
disturbing  Imlance,  necijssitating  less  help  to  give  them  a  normal  working 
piwer  tlmn  before  the  ametropia  was  removed.  The  secret  is,  to  bring 
abnot  as  close  a  proi>er  relation  between  the  two  conditions  in  each  in- 
diviihial  ease  as  |iK>ssibIej  hof^^ng  only  to  approach  the  ideal  state. 

The  full  oorreetinn  of  the  naeridional  defect  with  as  mnch  of  the  axial 
error  as  possible  will  nut  iuFiTqiientlyj  when  combined  with  the  cijrrection 
of  a  heterophoria  (partitnilarly  a  hyperphoria,  which  will  ofltcn  cause  much 
of  a  faulty  lateral  tcndeuey  to  disappear),  give  tlie  desire*!  result  of  a 
pair  of  normally  working  eyes*  In  hypernietropia  in  which  the  ciliary 
muscles  have  just  reoovere<l  from  their  artificial  paralyses,  more  of  the 
combined  hyjicrmetropie  error  will  be  borne  during  binocular  vision  tlmii 
during  monocular  vision. 

As  a  rule,  the  careful  and  the  as  nearly  as  possible  total  correction  o 
unec|ual  degrees  of  binocular  ametropia  (particnlarly  the  minor  ty\m}  not 
only  removes  a  false  tendency  of  the  globes  in  aome  definite  diret^tions,  but 
di*es  more — it  restore*^  Urth  the  extra -ocular  and  the  intra-ocular  series  of 
miiseles  to  a  normal  Interrelational  balance,  thus  permitting  easy  and  prof»er 
e<juipoise  without  undtie  or  harmful  innervation  impulses  to  take  place 
when  the  two  globes  are  moved  into  any  associated  and  incident  jKjsitions. 

When  there  is  a  tendency  to  inward  deviation  remaining  after  a  full 
€X)rrectIon  of  astigmatism  with  a  partial  correction  of  hypermctropia  lia^ 
been  made,  the  two  eyes  will  be  brought  into  better  muscular  association, 
and^  as  a  result,  will  act  together  more  comfortably,  the  more  nearly  the 
total  amount  of  the  hyi)ermetropic  error  is  reached.  When  there  is  no 
oulwarfi  tendency  in  the  same  character  of  eyes,  mucli  less  of  the  hyper- 
metropic correction  can  be  borne  witli  a  corresponding  degree  of  ease  and 
comfi>rt. 

On  the  contrary,  if  there  be  a  normal  muscle  equilibrium  or  a  tendency 
to  outward  deviation  in  myopia,  it  will  be  found  that  a  muf^h  higher  degree 
of  coiTection  can  be  eraploycfl  with  aafcty  and  comfort,  after  the  correction 
for  the  astigmatism  has  been  placed,  than  when  there  is  a  tendency  to  an 
iuM^ard  deviation  of  the  two  organs* 

As  a  rule,  if  comfortable  balance  does  not  take  place  after  a  sufficient 
time  has  elapsed  and  the  general  health  is  in  good  condition,  it  becomes 
quite  certain  that  there  is  some  inherent  inability  in  the  muscles  themselves 
which  needs  radical  treatment :  then,  and  not  till  then,  should  oi>erativ€ 
procechires  be  resnrtetl  to* 

In  brief,  all  ametropic  correction,  jiarticularly  that  with  convex  cylin- 
drical lenses,  causes  not  only  heterotrr>pic  but  also  heterophoric  conditions  to 
disapfiear,  by  placing  all  the  related  ^jtnilar  muscle- groupings  of  the  two 
eyes  within  as  near  as  may  be  a  normal  and  undisturbing  balance  for  what^ 
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ever  working  poiuU  the  lenticular  combinations  that  have  i>eeii  applied  are 
intended.  Tins  is  obtained  not  only  by  the  visual  improvement  of  each  eye 
alone  and  of  the  two  eyes  combinedly,  but  also  by  the  restoration  of  har- 
mouious  and  correct  binocular  focussing  at  tiic  habitually  uscJ  points  of 
individual  election  :  an  artificial  harmonious  innervation  of  the  entire  extm- 
oeular  and  intra-ocular  muscle-groupings  which  is  adapted  to  the  conwted 
ametropia,  no  matter  what  its  type,  its  amount,  or  its  degree  may  lx\ 

If  two  eyes  witli,  for  example,  two  diopters  each  of  uaoorreeted  axial 
hypermetropia  or  myopia,  can  do  their  work  better j  with  more  comft>rt,  and 
with  greater  safety  to  their  physicid  welfare  than  if  fully  eorrei:ted,  then 
that  amount  of  corrected  ametropia  constitutes  the  axial  normality  of  that 
individual  pair  of  eyes,  aud  timt  must  be  the  theinpeutic  plane  to  be 
sought  for  in  that  ]>artiou]ar  iiisUince.  If  two  eyes  need  over-corrections 
or  if  they  even  rcc^uire  unequal  corrections  of  axial  ametropia  to  i^tore 
binocular  vision  with  the  least  amount  of  motor  and  sens<»ry  wear  and  tear, 
then  such  a  pair  of  over-corrected  or  tmequaUy  cori't*cte<l  eyes  is  lw*t(er 
conditioned  and  more  scientifieally  cai-cd  for  than  if  each  amctropic  eye  had 
been  gotten  to  an  axial  emmetropia  with  a  resultant  inetpiality  of  binocular 
action*  No  law  in  these  classes  of  cases  can  be  made  to  serve  each  in- 
dividual Instance.  The  premises  are  too  unstable  to  allow  the  farmulation 
of  any  fixed  rules  in  every  case.  The  empiricism  of  common  sense,  good 
judgment,  and  a  knowledge  of  the  requirements  of  each  case,  based  on 
seientiftc  principles  and  sought-for  details,  are  the  only  means  that  can  be 
at  all  relied  uj>on  in  ordinary  practice.  In  all  corrections,  therefijre,  emme- 
tropia should  bo  sought  for  as  nearly  as  possible,  but,  above  all  things,  as 
close  a  normal  relationship  between  the  two  eyes  as  can  be  gotten  must  be 
establishcth 

In  the  majority  of  ca^es  the  question  is  to  get  the  two  eyes  to  w^ork 
liarmoniously  togt^ther  for  the  generally  employed  distant  and  n^r  working 
points*  These  tw^o  positions  are  the  most  important  dnring  the  chimin  iied 
use  of  the  eyes.  The  problem  is  to  reduce  the  optical  and  the  nmscnlar 
strains  to  a  minimum  in  agreement  w*ith  what  is  expected  of  the  organs  to 
perform.  Normality  and  emmetropia  need  not  be  the  same.  As  can  now 
be  understood,  the  matliematical  Iens-l>asis  upon  which  emmetropia  is 
a^umed  may  not  be  the  best  practical  basis  upon  which  to  place  the  two 
oi'gans.^  This  can  lie  readily  appret^iatetl  when  the  over-developed  ciliary 
muscles  of  hypermetropia,  witli  their  too  great  influence  on  the  play  and 
interplay  of  the  exterior  ocular  muscle  mechanism,  are  ctmtrasted  with  the 
influence  of  the  weak  and  tittle^used  ciliary  muscles  of  myopia  upon  their 
extra-ocular  muscle  series. 

In  cases  of  heterotropia  in  which  monocular  amblyopia  is  threatened, 

*  Tbat  portion  of  orthrrphoric  jrababmce  (heterophorift)  whrch  ia  dependent  on  other 
sauBet  than  ametropia  and  ia  not  benefitted  by  cjtsrreeticm  of  the  ninetpopic  conditloni 
iilthough  germune  to  the  tubject,  will  not  be  conaidered  in  this  article,  ^  it  belongs  to 
uiher  chaptefs  m  the  work. 
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correction  of  the  ametropia,  stereoscopic  exercises,  and  periodic  use  of  the 
badly  functioning  organ  should  all  be  carefully  aud  prolongedly  tried  as 
early  to  life  as  possible.  If  in  this  tyj>e  of  case  it  is  found  that  the  vision 
of  the  aifected  organ  remains  at  all  Ijelow  normal^  immi^iate  i-esort  should 
be  had  to  radical  procedures.  Each  ease,  however^  sfiould  lie  made  to 
serve  as  its  own  precedent,  with  remembrance  of  the  all-important  fact  that 
every  good  %vorking  eye  is  of  inestimable  value  and  that  a  pair  of  such 
eyes  is  priceless, 

Althougli  radical  proce+lure  di>es  its  work  much  more  rapidly  than  the 
use  of  prisms,  yet  it  must  not  be  forgotten  that  each  form  of  therapy  has 
its  limitations  and  should  be  judiciously  uswi.  Operation  should  always 
be  considered  as  an  ultiination  iu  the  therijpeutics  of  ametropia,  hetero- 
phoria,  and  heterotropia. 

While  the  orthopfedic  treatment  of  ametropia  may  Ije  but  one  of  the 
methnrls  that  is  neeessarj'  to  l)e  usc<l  not  only  for  the  removal  of  the  ctio- 
logic  factors  at  work  in  the  establishment  of  the  complex  us  of  astficnopic 
symptoms  in  any  given  case,  but  also  for  their  recognition,  yet,  as  a  rule, 
it  really  oilen  is,  and  should  he  fref|tiently  so  considered.  For  instance, 
ditferentiation  should  always  be  attempted  between  a  cephalalgia  that  is 
stilelr  dependent  on  oc^ular  strain,  and  which  Is  ix^Heved  by  lenses  and 
prisms,  and  one  that  is  due  to  other  and  more  wide-spmid  neuropathic 
changes,  and  which  cannot  lie  so  remtnlied. 

In  many  cases  it  Ls  certain  that  the  use  of  prisms  in  spherical  corabina- 
tions  instead  of  cylinders  of  no  matter  how  weak  a  strength  signifies  un- 
corrected muscle- balance  that  might  have  been  remedied  by  the  use  of 
propr  spbero-cylinder  lenses. 

Special  Trmitnenf  of  ItUopftihtc  ffdm3pA^/-ia,— The  only  type  of  hetero- 
phoric  asthenopia  that  can  legitimately  permit  of  oi>enitive  iutertcrt^nce  is 
the  idioiiathic.  Tlie  fault,  if  it  is  to  l>e  correctetl  by  surgical  proce<iure, 
must  be  hjcate<l  in  the  part  ujwn  which  the  operation  is  to  be  done*  The 
cEUBal  trouble  must  Ije  striftly  an  anatomic  one.  It  must  be  "structural** 
OP  "  insertional"  in  character. 

For  the  removal  of  reflex  or  relational  disturbances  search  must  be 
made  for  tlie  reflex  irritant  or  the  offending  reflation  ship.  This  is  as  certain 
and  as  nnimjwachable  as  an  absolute  dogmatism. 

In  the  idiopathic  typeof  hetcTOphoria  in  wliieh  there  is  some  gnm  fault 
in  the  anatonsic  formation  of  tlie  exterior  muscU^  of  the  eyeball,  opera- 
tion for  the  relief  of  the  defect  is  the  only  method-  In  this  class  of  cases 
the  results  of  a  radical  procedure  are  as  sure  as  the  abnormal  anatomic 
relations  are  unden^tocKl  and  the  pro|>er  tei:hnifpie  has  t)cen  pursued.  The 
fault  should  not  l>e  one  of  impropfT  irmcrvation  from  a  central  or  a  pe- 
ripheral cause.  The  error  should  not  belong  to  the  functional  type  of  dis- 
order. It  is  a  local  physical  deformatit>n  with  an  imperfci't  and  disturbing 
pliysiologic  result,  Orthopoeilic  removal  irf  any  existent  ametropia  by  arti- 
ficial len^  action,  improvement  of  general  tone,  and  graded  muscle-exercise, 
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eitk^  Uirongh  the  ciliaiT  amdn  hy  lenses  or  thmugli  the  exterior  nmstlea 
by  dceenttmtHifi  md  frisme^  wof  no  value.  Anatomic  riiai!jiistDiei)t  of 
iiiHm>iM»rly  {^a^W  lunmhr  tissue  aiid  tendon  is  the  only  legitimate  i-esort. 

Wliiiu^wr  mtlk^  mfwur^  for  the  shortening  of  tendinous  attach nientii 
ill  k]io]iAtliio  hHmv!r\>|Ma  «rp  net'essary,  care  should  be  taken  to  confine  the 
{inwdtiiv  lo  the  ttwiou  t>f  tliose  muscles  whicli  are  the  raofit  prominently 
eii^^ctsed  during  ihe  more  ini[Hjrtant  act8,  antl^  if  jiosgible^  ahvavs  to  asso- 
tSmiB  nil  ad\iint\Muent  of  ihe  autagonista*  The  oi^eration,  however,  need 
1K»I,  as  i#  si>  jjtmiiuouely  urged  by  many,  Im  carried  to  ortliophorin.  It  must 
\^  gaugixl,  if  |iti8sible,  and  reix-ated  sufficiently  often,  if  ncces?^ary,  so  as 
to  mrty  the  giMicml  Uilunue  of  the  combined  ocular-muscle  series  to  the  best 
(X]iiilibriuni  ami  to  obtain  the  nearest  to  perfect  action  for  the  most  com- 
tuitnly  cmplovtHl  working-points. 

If  an  cxr*phoria  nnrnins  after  the  proper  correction  of  an  ametropia, 
^;)*mimstic  exeivii^  with  caR^fnlly  constructed  stereoscopes  are  so  useful  that 
Uiev  iiui  W  ndva[itng4H)Us]y  atkled  to  tlie  ordinary  therapy  that  may  be 
UNtnL  K?io|ilu*ritt5  of  h»«%s  than  two  degi'ees  are  often  eorrcefed  by  decentra- 
tiiui.  Higher  ih^itriH^fl  fmjuently  require  the  temponiry  use  of  weak  prisms, 
and  in  tiuuo  in^taaiMiS — though  not  in  many — they  may  neeegeitate  radical 
priit\Ouit\ 

J^^viiii  Ttnitmfntof  FuncHonat  Hdetophoria.—Ju  the  functional  forms 
of  hetemphoriii  left  after  careful  cormiions  of  ametmpic  error,  and  in 
winch,  ti!4  n  rule,  the  geuemi  syi^teni  is  bcduw  par,  and  thus  plaeos  the  local 
iHiuditions*  in  a  iiiniilar  »tate,  much  good  can  be  accomplished  by  attention 
\u\\i\  in  ihe  |»enei*al  nerve-tone  with  It^cal  and  systemic  hygiene.  In  tliis 
vhtA%  of  iviMivi,  iH  the  mdije^ct  betters  in  general  licalth,  rliythmic  exercises  not 
cMrrinl  to  exi^^hw^  autl  in  mmie  instances  innervation-impulse  tests,  are  of 
umi,    Tenottuuit'H  made  on  this  class  of  subjects  are  worse  than  useless. 

'rht^pie  two  tyiHM  of  heterophoria  are  as  distinctly  sepamted  as  can  be, 
thoUKh  both  niH»d  the  iJjKHntil  skill  that  is  netressary  for  the  employment  of 
iUv  uirlhoiU  which  aiv  best  able  to  bring  the  peculiar  symptomatologic 
^ixmpin^M  of*  tiicli  inttj  evidence,  with  the  power  to  apply  projxjr  therapeutic 
nu^rtMUiVM  ti»  ihcin;  two  procedures  that  can  be  accomplished  only  by  the 
iDii.nuilU%  the  w*'ll-gronndtilj        th^  practiml  medical  man. 

To  reach  Hn*?h  a  ca.m^'  jutliciously  the  ametropia  in  each  eye  must  be 
a^t^nlainiil  in  ili*  cntiivty,  and  lenticular  combinations  gotten  that  are  able 
(o  pn»»luiv  (iH  near  Hiiruial  vhM^  i"  the  two  eyes  as  i>os£?ible  witli  a  binwular 
woi'kiug  wpiilihrium.  Suj>crad(led  to  this  comes  the  employment  of  the 
VivriouA  melliodti  of  da^t^ntnition,  prisms,  rhythmic  exercise,  innervation- 
itlluulnn,  Htal  genemi  treatment,  either  alone  or  in  association,  as  the  pecu- 
liaritirn  i»r  tiieh  cani'  demand.  At  times,  and  not  rarely  too,  latent  ame^ 
may,  even  while  giving  rise  to  hcterophoric  disturbances,  remain  so 
ei*niH'id*Hl  (o  (he  grotw  ophthalmic  proeetliires  that  are  ordinarily  instituted 
(or  M«  <h1*H'tion,  thiit  it  is  clcuiHl  by  the  patient,  and  may  remain  nnrecog- 
uint^l  by  tljc  phviiidan  unites  it  is  proijerly  exposed  by  repeated  study. 
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If  the  external  niustle-gmu pings  are  stiffering  from  secondary  exlmiia- 
tion,  miicli  gCKxl  to  obtaiu  and  to  retiiln  ii  tioruml  working  balaiitjc  Iwtwc^^n  the 
two  relatctl  seizes  may  be  si'oonipligliedj  in  nmay  not  too  prouomit?ed  cases, 
by  carefully  chct^en  exercises  with  the  itmervat ion -impulse  tests*  Never, 
however^  in  either  heterophorio  or  heterotropic  eri-ors  should  attc^nipti  be 
made  to  remedy  abnormal  muscle  disturbance  by  weakening  any  set  or  sets 
of  muscles.  Emleavor  should  always  l>e  made  to  fiudj  if  possible,  the 
vy^k  series,  and  to  stiTngtlicn  them,  either  indirectly  by  removing  the 
ametropie  strain,  or  directly  by  orthopaedic  measures  (or  even  by  radical 
ones  if  abs*jlutely  necessary)  on  as  much  of  the  entire  muscle  grouping  as 
may  be  deemed  pro|5er  in  each  instance. 

Some  cases  of  heterophoric  asthenopia  of  the  paretic  type  will  jiersist 
in  spite  of  the  most  careful  ametropia  corretition,  with  apparent  restumtion 
of  binocular  fusion  to  orthophoria  for  both  near  and  far  visions.  In  this 
series  the  unrtlievod  condition  is  evidently  dependent  on  general  systemic 
disturbance*  Here,  although  the  volitional  centres  may  be  at  fault,  both 
systematic  hygiene  and  internal  medication  are  indicated.  Empirically  in 
such  cases,  if  the  musc?le- equilibrium  be  such  that  an  exophoria  or  jxisaibly 
a  hyperophoria  as  a  jiart  of  a  functional  paresis  of  the  third  nerve  be 
present,  the  best  results  can  be  obtained  by  full  doses  of  nux  vomica  and 
strychnine  administered  hypodermatically.  The  internal  administration 
of  cannabis  indict  in  some  of  these  cases  has  been  favorably  spoken  of. 
Should,  on  the  contmry,  an  esophoria  be  found,  ascending  doses  of  liyos- 
cyamus  given  internally,  with  the  local  employment  of  cyclo[>egit«,  arc  said 
to  produce  at  h^t  teraporary  betterment. 

These  are  the  types  that  the  most  careful  corrections  help  but  in  a  measure 
and  are  so  troublesome  to  those  who  do  not  rm^gnize  the  real  significance  of 
the  sy  m  p tom-grou  pi  ngs» 

No  such  c^e  can  be  cured  by  attacking  the  ocular  conditions  alone. 
Riddance  of  as  much  of  the  visual  dis^turbanct^  as  iwssiblc  by  the  ortho- 
p^tlic  methods  of  those  who  are  skilhxl  in  the  trt^tment  of  diseases  and 
disorders  of  the  eye,  with  betterment  of  the  general  nerve- health  in  every 
inst;ince5  is  the  only  legitimate  way  by  which  the  csiuse  in  such  cases  can 
be  reachetl  and  the  patient  can  be  cured :  in  this  iAvm  of  eases  the  former 
form  of  therapy  is  useless  witliout  the  latter. 

Frequently  among  the  neurasthenic  types  of  asthenopia  as  particularly 
seen  among  the  intellectual  and  unfortunately  sedentary  classes  (the  o%'er- 
worked  and  under- rested  brain- workers  of  both  sext^),  optical  and  musculo- 
dynamic  corrections  are  of  but  little  or  of  no  permanent  value,  \yhilc  radical 
procedures  on  the  muscular  ajipamtus  are  injurious*  In  this  class  of  cases 
prolonged  and  absolute  change,  thorough  and  enforcefl  rest,  and  wisely 
chosen  and  properly  taken  exercise,  both  physical  and  mental,  mn  alone 
effect  a  cure  :  here,  as  before  stated^  the  ocular  symptoms  are  but  a  part  of 
the  gcncnd  disturbance,  and  can  be  reached  and  met  only  by  attention  that 
is  given  to  the  main  cause. 
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Speeial  Buleg  Gotremhtg  tlie  G^rreeiton  of  Amdropia  and  Ifderophorm. — 
III  inuoy  cases,  especially  m  tliose  subjects  wlio  have  rcwhed  mkkUe  life 
before  wiring  eom^ting  lenses,  the  erring  extra-ocular  muscle  habits 
quire  varying  periods  of  time  before  they  cati  be  overcome,  even  when  th? 
combined  must^e  scries  is  appiin?iatly  resUireil  to  normal  balance  by  anie- 
tropic  correction,  decentmtion,  prisms,  and  radical  interference.  This  is 
pi*ol)ably  due  to  a  long-coo  tin  ued  [itirvertcd  physiologic  act  l>cgett(ng  alj- 
normal  px^diarlty  of  muscle  tissue^  just  as  the  ciliary  muscle  is  fouml  to 
be  overdeveloped  in  m  many  cases  of  uncorrected  and  uudercorrected  by 
mctr<ipia. 

So  too  with  the  ciliary  muscles  of  a  |>air  of  hypermetropic  eyes 
have  been  overtaxed  servants  almost  since  the  beginning  of  the  individuals 
existence.  ^ 

On  the  contrary,  myopia,  practically  having  no  disturbing  ciliary  muscl^ 
actiouj  immediately  hails  the  newly  fiiiind  world  with  almost  childish  de- 
light or  lives  anew  what  it  may  have  known  in  the  past- 

In  some  subjects  the  distortion  in  corrected  astigmatismj  es[>ecially  In 
cases  in  which  tljere  are  oblique  and  asymmetrical  axes  in  the  cylindrical 
lenses,  is  so  great  that  objecte  api>ear  twMsted,  producing  all  mauner 
temporary  anomalies  of  niuscle-equilibrinm* 

In  many  cases  of  masked  astigmatism,  the  primary  resultant  visio 
wbich  is  obtained  from  the  use  of  oorrecting  cylindrical  lenses^  altboitgh 
from  the  first  superior  to  the  previously  or  pn*sent  uncorrected  vision, 
gradually  improves,  this  frequently  taking  place  the  earlier  in  the  eye  tlia^ 
has  lessor  ametropia.  ^ 

Empirically,  it  may  at  times  be  necessary  to  give  bnt  a  partial  correc- 
tion of  astigmatism  (especially  the  hypermetropic  variety),  and  gradually 
to  increase  the  degree  of  the  cylinder-strength  until  the  full  amount  that 
was  found  to  be  present  during  the  cyclopegic  examination  has  been  reacb 
This^  almost  without  exception,  is  de|>endent  on  an  iutcrrclation  of  the  t 
eyes  in  tlieir  combined  at*ts,  and  is  rarely  seen  in  monocular  subjects* 

In  some  cases,  especially  in  old  subjects,  it  will  l>e  found  necessary  ft 
comfort's  sake  even  to  omit  tlie  use  of  the  cylindrical  cwit?etions.  In 
others,  particularly  in  cases  in  wliicli  thci^e  is  mucli  astigmatism  and  where 
the  principal  meridians  are  obliquely  placed,  the  degrees  of  the  cylinder- 
strengths  must  be  lessened  and  the  angk^s  of  the  cylinder-axes  must  be 
changed  during  near  work.  In  a  few  of  these  cases  thcso-eallcd  ellipsoidal 
lens  may  be  of  value,  | 

In  some  esses  of  high  degr^  of  myopia  in  which  lenses  are  badly 
borne,  so-called  perforated  siK^ctacles,  consisting  of  blackened  opaque  disks 
that  contaiu  a  number  of  gct^ractrieally  placed  |>erfo rations,  nmy  Ix?  of  use. 
For  amblyopes  wearing  high  corrections  and  for  cataract  patients  a  rea' 
angular  black  disk  containing  an  aperture  that  is  sufficiently  wide  to  include 
a  c^^iupleof  lines  of  biwicr  tyjje — ^known  as  a  *^  typoscopc*' — may  l>eof  value 

It  may  be  laid  down,  however,  as  a  broad  nile  that,  no  matter  what  the 
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]>os=it-eyclopC'ji:ic  axis  of  astigmatism  may  l>e,  ptrfercnce  should  always  be 
given  to  that  which  has  been  obtainc*!]  when  the  eiliary  iniLSc4e  was  at  rc^stj 
the  probable  lenticular  astigmatism  (the  main  cause)  raost  frequently  gradu- 
ally diminishing  as  the  ciliary  muR*lc  regains  its  normal  action. 

In  a  few  extri'mely  rare  cases  the  (wst-cyclopegic  axis  must  be  the  per- 
manent one  tliat  h  usod.  Tim  form  of  disturbance  dejM-nds  either  on  the 
selection  or  on  the  preferment  of  some  other  axes  than  tlie  principal  ones 
when  the  pupil  has  become  of  normal  size,  or  Is  the  result  of  an  abnormal 
anatomic  construction  or  jjatholugic  change  which  is  situated  tiomewhere 
in  Hie  lenticnlo-ciliary  structures. 

The  best  rule  in  prescribing  for  comi>ound  hyiiermetropic  astigmatism 

without  regard  to  slight  degrees  of  fogging,  to  eudeavor  to  order  ciir- 
reetion  for  all  of  the  astigmatism  in  combination  with  as  much  as  possible 
for  the  hypermctropia  that  will  keep  the  muscle* balance  of  the  combined 
two  eyes  in  a  state  of  equilibrium  for  Ijoth  dij^tant  vision  and  near  work, 
especially  the  latter. 

If  a  single  correction  which  gives  good  vision  and  which  restores  miisele- 
balance  for  near  and  far  cannot  be  given,  an  additional  jmir  of  glasses  for 
dose  work  should  l>e  oi-deredy  even  if  such  a  pair  of  glasses  means  a  mere 
deoentration  of  tlie  lenses  already  need,  or  consists  in  the  addition  of  a 
prism  or  a  comlunatiou  of  prisms  to  the  correction  for  distince.  It  must 
be  rememl*eretl,  however,  that  there  is  no  more  of  a  rule  here  to  offer  thnn 
there  would  be  to  attempt  to  formulate  a  law  for  the  regulation  of  any 
charaeti^r  of  therapy  that  might  be  addressetl  to  any  other  organ  of  dynamic 
construction.  Each  t^tse  must  be  treated  by  itself,  just  as  it  is  necessiuy,  for 
example,  to  make  a  difference  in  the  treatment  of  a  pneumonia  in  the  weak 
and  of  pneumonia  in  the  sthenic. 

As  a  rulcj  in  all  casein  in  which  there  is  a  slight  esophona  for  distance, 
it  IS  best  not  to  prest;ribe  prisms  for  tlie  correction  of  such  a  defect.  In 
cases  of  low  di:^;rees  of  ex:ophoriaj  duribg  near  vision  weak  prisms  with 
their  bases  placed  inwarrl  can  be  put  in  the  correction  before  the  helping  eye 
(generally  the  left  one),  as  they  will  frequently^  for  a  time  at  least,  iJnivUiee 
muscular  equilibrium  and  eomfoi'tahle  action.  If  later  the  muscle  equi* 
Hbrium  be  again  disturbetl,  as  it  frequently  is  when  constant  near  work 
is  undertidvcnj  hygiene  of  eye-employ  men  tj  with  temporary  cessation  hvm 
all  application  of  tlie  eyeSj  care  of  the  general  condition^  nerve  tonics^  vas- 
cular stimuli,  readjustment  of  spherical  and  prismatie  oorref^tions,  and  loeid 
exercises,  with  an  out-of-door  life,  and,  as  a  last  resort^  nidicjil  priRxnlures 
performed  on  the  extra-ocular  muscle -groupings  (especially  iliose  that  dis- 
turb the  vertical  movements  of  tlie  eyes),  all  may  be  requireti  In  some 
cases  in  which  neurasrhenia  and  hysteria  are  present,  rest-cure,  forc^"d  feed- 
ing, and  suggestion  may  be  mwssary  for  employment  before  the  local 
changes  will  }>ass  away. 

On  the  other  hand,  carefully  adapted  correcting  lenses  and  prisms  for 
hy|KTmetropiaj  astigmatism,  and  imperfect  muscle- balance  frequently  not 
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added  healthy  and  legitimate  out  of-door  exercise  becnjraes  a  IxK^n  to  both 
the  §u0t'rer  atrd  his  adviser. 

From  all  this  it  will  l>e  seen  that,  although  the  theoretic  cure  of  asthe- 
nopia in  anv  pair  of  eyes  is  the  artifieial  pnxl action  of  emmetropic  and 
orthophoriaj  yet  prartically  sueh  idealB^  though  at  times  apparently  ob- 
tainetlt  are  rarely,  if  ever,  preserved.  The  mathematic  and  the  geometric 
bases  upon  which  the  dioptric  formula?  are  placed  are  uncertain.  The 
oailar  tissues,  especially  in  the  young,  are  yielding  and  extensible.  The 
supposetl  optical  constants  are  so  ineonstant;  the  harmonious  relationship 
of  the  two  organs^  which  are  frecpi en tly  different  in  their  conf^tnietion,  is  so 
nnharraonions  j  and  the  dependence  of  the  visual  apimratus  on  the  general 
health  is  m  important,  that  nothing  more  can  be  expectetl  in  the  removal  of 
asthenopic  conditions  than  to  apprc^acli  as  near  a  refractive  and  as  close  a 
mu^  ular  ideal  as  possible,  laking  care  at  the  i^ame  time  to  preserve  the  two 
organs?  in  as  healtiiy  and  as  normal  a  condition  as  may  be  consistent  with 
their  pro|ier  combined  physiologic  powers, 

Sijremf  Treatment  of  pSpamti  of  Accommodaiion. — In  the  treatment  of 
ciliary  spasm^  careful  alternating  imy  of  cyclof>egic9  and  miotieSj  the  employ- 
ment of  smoke-tinted  coquilles  that  are  either  plain  or  are  made  to  correct 
the  spaintie  disturbance,  with  general  hygiene  and  the  employment  of  nerve 
stimuli  and  digestive  aids,  are  all  of  value.  The  sooner  that  the  proper 
lenses  for  the  correction  of  the  ametropic  error  can  be  wf>rn  in  such  eases, 
especially  those  for  the  correction  of  the  astigmatism^  the  more  certain  it 
will  be  that  the  spasmodic  s'ate  of  the  ciliary  muscles  will  gradually  diMj> 
pear.  All  manner  of  temporary  ehauges  of  lens  strengths  may,  in  accord- 
ance  with  tJie  necessities  of  the  case  at  the  time,  l>e  tried  to  advantage  and 
without  detriment.  Ortlioscopic  and  prismatic  cxercist^,  in  order  to  relieve 
any  over-stimuktion  of  the  internal  m*tu8  muscles,  may  otkn  be  usefully 
resorted  to. 

Some  cmen  of  spasm  of  accommodation,  however,  are  so  pi^istent  in 
type  as  to  require  months  of  active  treatment  (lioth  lo*'al  and  general)  before 
the  true  grade  of  refractive  error  can  1m?  arrived  at, 

Speeial  TVmtmad  of  Megrim  (Mif/ratne)* — In  many  instanws  megrim 
has  one  of  its  main  causes  in  c.x?ular  disturbance,  and  can  frequently  be 
benefited  by  attention  that  is  directed  towards  tlie  visual  apparatus.  In 
such  cases  it  is  doubtful  whether  bromides  given  between  the  exacerbations 
are  of  any  value.  Clinically  it  seems  much  better  to  get  the  eyes  into  a 
normal  state  and  hygienical ly  to  treat  the  generally  assot*iated  neurotic  con- 
dition, wtiich  is  also  probably  one  of  the  prineijml  causal  factors  in  the 
production  of  the  affection. 

Sptcial  Trmimeni  of  Ildbit-Ckorm. — Typical  habit-chorm  of  refractive 
origin,  like  any  other  similar  type  of  choreiform  movement,  has  a  ten- 
dency to  become  increasingly  uncontrollable  and  to  invade  other  muscular 
groupings  besides  those  of  the  eyelids  and  up]>er  face.  Sueh  cases,  though 
control  led  in  a  measure  by  constant  mental  effort,  which  freqtiently  means 
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STwjtic  mas.'^^^s  that  nn?  found  at  the  Iiair-rcKjts  br  tlie  use  of  stii|ies  of  hot 
sohitions  of  bonicie  aeiil,  table  salt,  or  liicarlwnate  of  sotluim.  In  the 
graver  forms  of  the  disease  appUeations  of  nitrate  of  silver  or  of  solutions 
of  carlx^lic  ticiclj  made  by  the  physician,  are  invaluable. 

Special  Treatment  of  Presbjfoput. — Almost  \\itlioiit  exception^  it  is  folly 
to  attempt  to  fstimatc  a  presbyopic  error  vvitliont  first  earefully  tletermiiiing 
the  anietrc^pia  of  each  eye  separately  by  loose- lens  selection,  without  a  cyclo- 
pegic  if  iK*ssible,  and  taking  it  into  eoosi deration.  This  done^  the  artificial 
mmbined  ]X)ints  for  near  work  that  are  useful  to  the  subject  (be  they  one 
or  more)  c^n  lie  readily  obtainetl  by  further  loose-lens  selection.  The  same 
care  to  see  that  c%'ery thing  is  properly  centretl,  etc.^  should  l>e  taken  in 
this  class  of  cases  as  with  the  younger  subjects,  who  present  ttie  most  dis- 
turbing of  symptoms* 

The  "lorgnette"  (lorgnon)  w^hich  is  so  often  used  is  so  impracticable, 
so  uncertain  in  its  employment,  and  so  difficult  of  proper  adjustment,  that 
whenever  possible  it  should  be  discountenanced  by  those  who  have  the 
guardianship  of  the  human  eye.  lu  a  few  cases,  such  a-  simple  hyprme- 
tropia,  myopia,  or  presbyopia,  without  astigmatism  or  disturbed  niusele- 
eqnilihrium,  a  carefully  fitted  pair  of  spherical  lenses  in  such  a  style  of 
hand-frame,  that  can  be  employed  for  momentary  use  for  either  near  or 
far  vision,  may  be  ordered. 

Speckicfea  and  E^e^fasaea. — The  making  and  the  correct  fitting  of  spec- 
tacle-leosea  before  the  eyes  are  just  as  neeessaiy  for  projier  result  as  the 
seleetiot*  and  the  ordering  of  the  lenses  themselves. 

The  imtience  w4iich  has  been  exercised  and  the  skill  which  has  been 
used  by  the  physician  in  order,  by  every  subjective  and  objective  method 
that  he  has  found  necessary  in  each  oajee,  to  obtain  a  knovvle<^lgo  of  the 
ametropia  in  its  entirety,  and  thus  a^?sure  liimself  how  much  and  what 
portion  of  it  he  k  to  employ  in  the  wjrrcction- lenses,  are  well  counter- 
balautied  by  the  care  wliich  unist  be  taken  by  the  optician  to  see  that  the 
lenses  that  have  been  onlered  are  correct  and  that  they  arc  phujwl  in  accu- 
rately fitting  fmmes.  The  fulfilment  of  these  ctinditions  and  the  giving 
to  the  patieuts  of  the  strictest  injunctions  tu  regard  to  the  use  of  the  lenses, 
the  care  of  the  frames,  and  their  periodic  midjustment,  are  of  greater 
weight  in  the  prevention  of  increase  of  amctropiaj  esj>ecially  the  axial  and 
meridional  forms,  thau  is  ordinarily  imagined. 

Prot>er  correcting  lenses,  placetl  in  substaiitiany  made  and  aderjuately 
fitting  frames  tiiat  are  periodically  rtwljusted,  do  much  to  retain  tlie  jiriniary 
degree  of  reftmction  for  which  the  lenses  were  obtained.  This  is  true  of 
both  hyj)ernieti>.ipia  and  myopia,  [Mrticularly  in  cases  in  which  there  is 
some  astigmatism  present.  These  are  the  cases  that,  as  a  rule^  not  having 
at  first  the  apjmrently  beneficial  effect  of  increased  vision  given  to  thenij  too 
readily  learn  to  either  neglect  or  throw  aside  valuable  material  that  to  them 
does  not  seemingly  give  what  is  so  p^lpularIy  and  so  unfortunately  expected 
— ^mere  betterment  of  vision.    These  are  the  cases  in  which  false  judgment 
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and  bad  decision  could  Imve  hoen  avoided  had  the  patients  been  tanght  that 
there  is  a  strict  ortliopsedic  vahio  attached  to  every  properly  diosen  Uns, 
both  in  regard  to  its  giving  ease  t>f  function  and  to  its  ensuring  safety 
and  comfort  to  a  corret^tcd  organ » 

Siwetacle-frames  should  be  matle  of  "  foiirteen-karats-fine'*  gold  or  of 
well-nickellod  or  bluetl  steeh  They  should  be  rigid,  firm,  and  durable, 
and  yet  so  constructed  m  to  lie  neat  and  inconspieuona*  The  greater  part 
of  the  bridge-'length  should  fit  U])on  that  |>ortinn  of  the  nose  ujkju  which 
the  weight  of  the  frame  will  naturally  falh  The  fmmt^  should  be  free 
from  vibration-  All  of  the  fixed  joints,  particularly  those  of  the  bridge, 
the  Btrips,  and  the  end-pieces,  should  l)e  immovable.  If  tJie  s|>ectacle8  or 
eyeglas^^c^  Ije  wliat  is  known  as  **  framelean/'  in  which  without  binding 
wires  the  bridge  straps  are  lx>lte<l  or  soldered  directly  into  holes  in  the 
lenses  themselves,  they  shouhl  l>e  secure^  firm,  and  rigid.  The  temples 
should  fit  the  temple  inequalities  as  much  as  practicable  and  extend  directly 
back  to  the  upper  junctions  of  the  auricles,  at  which  places  they  should 
curve  down  properly  behind  the  ears.  Every  part  of  the  mechanism  must 
be  made  to  conform  correctly,  thus  frequently  neocBsitating  the  two  halves 
of  tlie  frame  to  be  made  unlike. 

As  regards  the  lenses  themselves,  the  best  material^  without  any  daws, 
imperfections,  or  blemishes,  should  be  employ ed<  Unless  otiierwise  ordered, 
the  optical  centres  of  the  lenses  that  are  to  be  used  for  distance  sliould 
coincide  with  tlie  pupillary  centres  wdien  the  eyes  are  made  to  gaze  at  a 
dij^tam.^.  When  near-lenscs  are  ordered,  their  optical  centres  should  be 
obtainctl  while  the  eyes  are  fixed  upon  the  specified  near-point  that  has 
been  chosen,  and  the  planes  of  the  lenses  should  be  inclined  at  a  i)roi>er 
angle. 

In  every  case  care  should  be  taken  to  prevent  tlie  eyelashes  fi'om 
striking  the  back  surfaces  of  the  lenses,  Spherical  lenses  of  low  and 
medium  grades  of  strength  are  ordinarily  made  meniscus  in  shape,  thd 
concave  surface  being  situated  towai-ds  the  wearer's  face,  Wlien  higher 
strengths  are  used^  the  double  similarly  surfaced  (biconcave  and  biconvex) 
forms  are  employed.  In  the  cf>m pound  forms  of  sphero-cylindrical  lenses^ 
wn'th  a  few  mre  exceptions,  tlie  less  projecting  surfaces  should  be  situated 
towaitls  the  eyes. 

In  quite  a  numlier  of  instances  various  forms  of  bift>eal  lenses  can  be 
employed  successfully,  saving  much  time  and  trouble  tfi  the  wearer  after 
his  disturbing  probation  has  ceased.  The  most  frequently  used  inferior 
segment,  of  sucli  shape  and  size  as  may  be  required  in  the  |>articular  case, 
is  useful  for  near- wear,  while  the  upper  segment  in  near- work  lenses, 
through  which  momentary  distant  glances  can  be  had — for  example,  by 
clerks,  stenographers,  etc*,  while  engaged  in  near  work — is  jieculiarly  valu- 
able. In  every  instance  experiments  in  regard  to  the  size,  the  s1iai>e,  the 
centring,  and  the  kind  of  bifocal  segments  should  be  repeated  sufficieiitlv 
often  to  obtain  tlie  best  possible  ivsulti^  in  each  given  ojusa. 
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The  unfiirtiiiiatcly  frcfjiiont  liabit  of  mrefnlly  corrected  myopes  of  ignor- 
ing  thetr  near-work  lenses^  either  through  laziness  or  from  a  ikn^ire  to  l>e 
able  momentarily  to  see  distant  ohjeets  without  tlie  necessity  of  changing 
leases  while  occupied  iu  ckmi  work,  shoidd  be  deprecxitel.  The  nse  of  a 
segment  hi  the  upi>er  parts  of  tlie  reading  lenses  of  such  subjects  will  often 
he  sufficient  to  break  them  of  this  injurious  habit. 

In  some  of  the  more  recent  forms  of  bifiK'al  lenses,  the  materials  in  the 
two  areas  are  constructed  rej^peetively  of  crown  and  of  flint  glass,  the  differ- 
ence of  density  between  these  two  substances  giving  in  some  erases  quite  a 
difference  of  focus  with  almost  the  same  arc  of  cnrvature.  More  recently 
the  stronger  lenticular  segment  has  l)een  buried,  as  it  were,  in  the  substance 
of  the  weaker  lens,  and  tluis  practically  rcndere<l  invisible. 

In  the  lens- correction  of  aphakia,  a  doubtful  ad  vantage  has  been  gained 
by  sujierim posing  over  each  of  the  reading  louses  a  concave  hinged  lens  of 
a  stren^h  that  is  relatively  ecjual  to  the  difference  between  the  chosen  read- 
ing and  distance  lenses,  thus  allowing  the  wearer  the  opportunity  of  swing- 
ing the  concave  glaases  out  of  jTOsition  when  he  desires  to  employ  his  eyes 
for  near  work  ;  but  there  is  no  real  necessity  for  such  a  clumsy  contrivance 
while  bilocal  lenses  are  constantly  being  employed  most  siK*cessftilly  in  such 
cases. 

Tu  obviate  the  greater  part  of  the  aberration  caused  by  the  strong 
spherical  lenses  needed  in  many  cases  of  high  hyprrmetroiiia^ — as,  for  ex- 
ample, in  some  cases  of  aphakia, — tlie  lens-combinations  may  be  so  made 
with  crown  and  flint  glass  that  the  visual  field  be<xmies  practically  aplanatic* 

The  plan  of  having  aeveml  len??-strcngths  for  tlifferently  eniployetl  foci 
is  not  new,  however,  having  been  a  regularly  pursued  and  constantly  applied 
methfxl  for  a  long  period  of  time  among  practical  workei-s  and  wf^arers. 

Could  the  correcting  lenses  be  made  of  more  pliable  material  and  with 
adaptable  foci,  instead  of  rigid  glass  with  only  one  focus,  ametropic  measure- 
ment would  not  be  restricted  to  the  determination  of  fixed  pointi.  It  is 
Dot  iniprohable,  however^  that  combinations  of  adjustable  spectacle-lensea 
might  l>e  constructed  that  eould  be  fegnluted  by  the  wearer  tor  any  desired 
point  of  view. 

In  the  placing  of  prisms  before  tlie  eyes  in  lenticular  eorreetions,  it  is 
best  to  put  the  bulk  of  the  prismatic  action  U'fore  the  helping  eye,  which 
is  generally  tlie  left  one.  If  there  be  but  a  minor  degree  of  heterophoria 
and  but  a  weak  prism  is  to  lie  employed,  ihe  entire  prisra-value  may  gen- 
erally be  better  placed  iji  front  of  the  same  eye. 

In  order  to  correct  irregular  wrneal  astigmatism,  small  glass  shells,  or 
lenses  with  their  anterior  faces  made  with  curvatures  that  are  equal  to  those 
of  the  normsil  cornea,  have  been  tried.  They  are  so  arranged  that  their 
posterior  surfaces  can  l>e  placed  almnst  in  contact  with  the  cornea,  the  inter- 
vening space  being  filled  with  a  sterilized  solution  of  grape  sugar.  As  the 
result  of  attempts  that  have  been  made  upon  man  and  upon  some  of  the 
domestic  lower  animals  to  ascertain  the  periods  of  time  that  these  shells  can 
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be  borne  without  drscomfart  or  injiirvj  it  lias  been  found  that  the  subjects 
ex{ierimeijttil  upon  were  able  in  wuv  such  lenses  for  fMi'veml  hoiim'  time 
without  their  ex|^eriencing  any  i  noun  veil  iei  ice  from  clouding  or  irritation. 

Venficafion  of  *Speeiaci€  and  Eyeglasg  Lemes  and  Prmm. — As  all  the 
formnlBe  for  lenses  and  prisms  are  aipable  of  being  verifietl  by  the  physi- 
cian, every  cam bi nation,  no  matter  how  simple  it  may  be,  slionld  be  eare- 
ftilly  proved  in  every  dt^ail  before  it  is  allowed  to  be  worn  or  to  be  used  by 
the  [latient. 

LenM  surface  measures  of  various  kinds  not  only  are  of  great  value  in 
determining  the  exact  amounts  of  curvatures  of  concave  and  convex  spheri- 
t^al  Jensesj  but  with  sixn-ial  adaptations  may  as  well  be  employed  far  the 
amiratc  determination  of  cylindrical  surfaces*  The  strengths  of  perisc?opic 
and  jMiraljolie  lenses,  crossed  cylinders^  and  toric  lenses  can  be  easily  esti- 
matedj  with  the  additional  advantage  that  the  exact  nature  of  each  surface 
may  be  definitely  determined* 

Contrivances  which  ordinarily  are  nothing  but  adaptations  of  gauged 
protractors  are  useful  at  times  in  estimating  the  degrees  of  the  ojiening 
angles  of  prisms,  and  thus  approximately  giving  their  deviation-vahies, 

One  of  the  bt^t  metljods  to  determine  the  position  of  the  cylinder-axis  in 
a  fipct:taele  or  test- frame  lens  is  to  gaze  through  the  lens  at  a  card  contain- 
ing a  series  of  divergent  Hues  radiating  from  one  another  at  angular  differ- 
ences of  five  or  ten  degrt^^  taehj  placed  at  double  the  distance  of  tlie  lens- 
strength  away  from  the  eye,  aire  being  taken  accurately  to  centre  the  lena 
and  tijo  test-card, 

Oitre  of  Spectacles  and  jSyCf^/ow^.— The  lenses  should  be  kept  sernpu- 
lously  clean  and  the  frames  should  be  handled  carefully.  It  is  highly 
desirable  that  neither  siK-ctacles  nor  eyeglasses  should  ever  be-  folded :  in 
fact,  those  that  are  rigid  througliout  are  nuielt  the  best,  Wlien  the  glasses 
are  not  in  use  they  should,  if  practicable,  be  plaeecl  on  a  flat  surtace  (prefer- 
ably a  convenient  shelf  made  for  the  purpose)  in  some  paiticularly  chosen 
place. 

Discomfm'ts  frmi  iJie  Use  of  Lenses  and  Prisms. — The  metaraorpbosea 
that  ai-e  pruductitl  by  eorrectiug  lenses  should  be  fought  a]j:ainst  as  much  as 
possible  by  the  patient  The  undue  habits  should  be  ccmtpiered  as  quickly 
as  may  be  consistent  with  useful  vision. 

Too  pronounced  distortion  of  images  may  be  compromised  for  in  a 
measure  by  less  di-turbing  eorret^tions ;  but  these  shrmld  Ik?  considered 
merely  as  temporary^  and  carried  carefully  fonvaixl  as  rapidly  as  jwssilile 
until  complete  and  total  combinations  can  be  obtained.  Every  jiair  of 
cyliridncal  lenses  of  no  matter  how  slight  a  power  must  furnish  its  quota 
of  disturbing  prismatic  influences,  and,  when  of  high  strength  or  when  the 
axes  are  oblkpiely  or  asymmetrically  platted,  can  be  successfully  wwn  only 
after  the  most  patient  and  the  most  persistent  trial.  In  appai-ent  contra- 
distinction, but  for  similar  reasons,  when  the  subjeci*s  eyes  have  l>een  brought 
to  a  proper  refmctive  state  and  the  corrections  have  I>een  constantly  worn 
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for  some  time,  cori'es[wncling  metamoqilioses  will  apj><?ar  when  tlie  same 
previously  disturbing  kuses  are  temporarily  miiovecL 

Surgical  Treabaeni  of  Anietropm. — Excluding  msc^s  of  ametropia  in 
which  proper  cori^Lllon  of  the  refi-at^tive  error  (esiwially  of  the  astigma- 
ttsra)  has  l>een  made  in  eacli  eye,  mses  in  which  jiidgnieiit  a^  to  the  needs 
of  the  j>otieDt  lim  been  exereiaed  in  the  eelectioii  and  tlie  fitting  of  the  lens- 
combinations  tn  be  worn,  and  cases  in  wliich  judicious  care  as  to  both  local 
and  general  hygiene  has  given  usefnl  working  eyes  and  lias  kept  the  diR^ase 
in  abeyance,  tliere  will  remain  but  a  few  rare  typ(^  in  w^hict  any  form  of 
radical  procedure  is  of  value. 

The  chief  rm§c»n  given  by  those  who  advo<mte  (operative  measures  in  so 
many  cases  of  high-grade  myopia — the  inability  of  [mtients  comfortably  or 
even  judiciously  to  wear  full  corrections — is  not,  practically,  a  valid  one,  as 
will  be  borne  out  by  the  experience  of  all  invesugatoi-s  wlio  have  had 
considerable  clinical  work  and  have  learned  to  adapt  the  strengths  of  the 
lenses  that  are  to  be  nsed  to  the  gpeciul  wants  of  each  case,  taking  care, 
whenever  possible,  to  prescribe  the  full  cylindrical  correction. 

That  the  plan,  old  as  it  is  (at  least  more  tlian  one  hundred  years),  may 
have  its  legitimate  field,  though  a  very  limited  one,  there  can  bo  no  doubt, 
Youug  adults  are  the  best  subjects  for  operative  treatmentp  In  cases  in 
which  other  legitimate  orthopfeilic  plans  seem  useless, — as,  for  example, 
when  the  bulk  of  the  myopia  is  lenticular  in  type,  or  particularly  when  the 
transparency  of  the  lens  is  involved  or  its  zonule  is  pai-tially  broken, — 
its  removal  is  justifiable.  In  other  cases  the  procedure  is  more  or  less 
uncertain. 

Fortunately,  here,  in  the  United  States  of  America,  preventive  medicine 
has  done  so  much  to  lessen  myopia  that  there  are  very  few  cases  requiring 
any  such  plan  of  0(>erative  procedure. 

The  amount  of  refractive  error  left  after  the  operation  varies  consider- 
ably, it  never  l>eing  so  low  as  is  generally  taught.  The  fact  that  it  ordi- 
narily takes  a  myopic  eye  of  about  seventeen  or  eighteen  diopters  grade  to 
have  its  refractive  media  reduced  in  dioptric  power  to  emmetropia  by  the 
removal  of  the  lens  can  be  understood  when  it  is  realized  tliat  the  original 
diopter  strength  of  the  eye  has  \m'u  ciilculated  while  the  crystalline  lens 
wa.-*  in  its  normal  position,  and  not  fi-om  the  position  of  the  glass  lens  that 
is  placed  in  the  air  about  fifteen  millimetres  in  frout  of  the  organ-  (The 
writer  has  had  one  case  in  winch  there  was  a  diiference  of  twenty-six 
diopters,) 

The  operation,  which  may  consist  in  discission  alone,  disel^ion  with 
curettenieut,  or  rarely  extraction,  simuld  be  done  preferably  on  eyes  tt^at  fail 
to  evidence  any  gm?s  organic  disease.  If  possible,  the  posteri^ir  capsule 
of  the  lens  should  be  utidisturbcd.  The  vitreous  humor  should  be  left 
intact,  as  ita  loss  during  the  removal  of  the  crystalline  lens  is  of  very  grave 
prcjgnostic  import,  the  vitreous  body  Ijeing  an  organic  element  which,  when 
onoe  disturbed  by  faulty  lymph-strcani  circulation  or  by  meehanieal  influ- 
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enc^  from  the  products  of  low-grade  inflammationj  beeoraea  sooner  or  later 
80  dissot'gauiztil  aii  to  be  rendered  liarmfu!  id  its  ioflueuce  upon  the  orgau  in 
its  entiret/. 

As  there  is  iisuallr  an  asymmetry  of  eortieal  curvature  id  such  cases, 
produuitigj  as  a  rule,  a  regular  form  of  aistigmatism  (just  aa  in  other  forms 
of  ametropia),  advantage,  it  is  said,  may  be  taken  at  times,  from  the  readings 
of  an  onlinary  keratometer,  to  place  the  corneal  iucisii^n  in  such  a  j>osition 
as  afterwards  to  lessen  the  astigmatic  error- 
Operative  procedure  on  the  one  eye,  awaiting  a  sufficient  time  to  deter* 
mine  the  final  i-esults  on  the  organ,  should  always  be  made  before  tlie  fellow 
eyeball  is  touched. 

Should  signs  of  secondary  glaucoma  appear  after  the  operation  has  been 
completed,  the  use  of  miotics  or  the  performance  of  a  broad  peripheral 
iridectomy  will  often  become  imi>ei'ative. 

Probably  the  ideal  result  would  be  that  of  leaving  about  two  diopters 
of  myopia  without  any  astigmatism,  by  which  the  patient,  if  content  with 
fairly  good  distant  \ns:ou,  would  have  the  advantage  of  not  requiring  any 
correcting  lens  during  ordinary  near  work. 

That  there  has  Ix^en  an  incmaseof  myopia  after  the  procedure  has  been 
authoritatively  stati*d.  It  may  be,  and  in  fact  it  is  most  probable,  tliat  in 
all  cases  of  acfpiiml  aphakia  in  youth  and  young  adult  life,  the  ciliary 
muscle  continues  to  resjioud  fi^m  a  consensual  impulse  during  near  work  by 
action  of  the  sphincter  iridia  in  Cfjnt meting  the  pupil,  thus,  in  a  measure  at 
lexist,  lessening  the  useful  effect  of  rt^moviug  the  supposed  harmful  influence 
of  accommodation  upon  an  irritated  or  infitimmed  chorioid  and  retina. 

For  a  long  period  of  time  the  surgical  treatment  of  myopia  has  also 
sought  interference  with  the  extru-ocular  muscles,  especially  tlie  inferior 
oblique,  the  operatiou  being  based  on  the  belief  that  the  myopic  ctondition 
has  been  produced  by  undue  extra-ocular  muscle-pressure.  The  efficacy 
of  sclerotomy  for  the  radical  relief  of  progressive  myopia  is  extremely 
doubtful- 

In  some  cases  of  malignant  myopia  it  may  \m  worth  while  to  endeavor 
to  promote  lymph-stream  tinw,  ami  thus  attempt  to  remove  some  of  the 
disturbing  debris  of  inflammatory  action,  by  means  of  sulieoujuoctival 
injections  of  aseptic  solutions  of  such  drugs  as  chloride  of  sodium  aud 
bichloride  of  mercury.  To  be  of  any  value,  however,  they  should  be 
passtxl,  as  is  so  infrequently  done,  as  deeply  as  practicable  into  the  orbital 
tissues.    Iridectomy  also  has  been  suggested. 

Fn)m  time  to  time  radiciJ  procedures  for  the  removal  of  corneal  astigma- 
tism have  been  proposed,  but,  as  the  i*esult  of  failure  to  give  any  useful  result^ 
they  have  as  often  fallen  into  disi*epute  and  liav^e  beeu  abandoned*  At  the 
pres<?nt  time  much  experimental  work,  conducted  on  plans  of  higher  scien- 
tifir  Imsis,  is  being  conducted ;  but  with  what  practical  clinical  value  still 
remains  to  be  seen. 

After- Treatment  of  Ametropia, — After  thorough  and  proper  correction 
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of  atnetroiiia  and  hetemphorraj  more  can  be  done  by  betterment  of  the 
general  condition  and  Lygieiie  than  can  be  aecomplished  by  any  for m  of 
local  ortbopaedic  or  ojxjrative  treatment.  If  possible,  the  j^tients  sbould 
be  given  bright  and  happy  surroundings-  They  should  lye  taken  away 
from  introspection,  and  should  not  allow  their  mwih  to  dwell  on  supposed 
coarlitiona  which  if  not  tlionght  of  would  never  make  their  prcsent'e  known. 

The  ocular  apparatus  should  have  proper  periods  of  restj  so  as  to  allow 
any  undue  congesstion  that  has  bet^n  produced  by  forced  motor  and  sensory 
action  to  subside.  The  lyraph-sh-eara  and  the  vascular  circulationg  shou!d 
be  allowed  opportunity  to  rid  the  tis-^ues  of  liarraful  w^aste.  The  working 
matoridlsj  as  it  Arere,  should  be  given  time  for  thorough  replenishmcntj  and 
care  should  be  taken  to  see  that  the  eyes  are  i>erni]tted  tcm|x>nirily  to  break 
away  from  all  their  physiologic  assoi-iations  with  related  organs.  If  these 
precautions  be  taken,  it  is  ctTtaiii,  even  in  this  most  trying  climate  of  ours, 
that,  beyond  the  oitlinary  results  which  are  produced  by  time,  the  visual 
apimratus  will  function  properly,  ocmfortably,  and  Iiarmlcssly. 

The  eyes  are  to  be  properly  used,  not  abused.  Care  must  be  taken  tliat 
objects  are  not  brouglit  too  eluse  to  them,  as  too  near  a  working  iKiint  em- 
ploys a  greater  accommfxlative  and  convergence  impulse  than  is  necessary 
to  produce  sufRciently  large  retinal  images  for  distinct  and  easy  vision. 
Kallmann's  head-rest  or  Dnrr's  horizontal  rca<ling  support  is  of  value  in 
solne  such  cases. 

Bad  ha  hits  are  to  be  searched  for  and  prohibited,  AH  prolonged!  near 
^vork  should  be  cscliewed  during  c*)nvalescence  from  any  wasting  or  weak- 
eniug  disca^j  or  when  the  physicMil  i)owers  seem  to  be  below  par.  The 
objects  to  be  gazed  at  shotdd  be  clear.  Print  should  be  legible,  the  form 
of  tyi>e  should  be  plain  and  distinct,  and  the  color  of  the  background  upon 
which  imything  is  looked  at,  no  matter  what  it  may  be,  should,  if  po^^sible, 
be  devoid  of  vivid  or  harmful  contnist  If  the  paj^er  of  a  book  be  too 
white  and  too  glaring,  a  sheet  of  thin  neutral -tin ted  paper  or  card-board 
placed  beneath  each  page  as  read  is  often  most  grateful  to  tlie  patient. 

The  eyes  should  be  fmpiently  rested  by  gazing  at  vacancy,  thus  tending 
to  relieve  aov  muscle  strain,  just  as  in  travelling  a  long  distance  on  foot  it 
will  be  of  advantage  to  break  the  trip  by  a  series  of  walks,  rests,  and  short 
runs^  thus  bringing  the  man  to  his  journey's  end  much  lesas  tired  tlian  he 
would  have  been  if  he  had  traversed  tlie  same  road  steadily  and  unremit- 
tiDgty  at  one  gait. 

All  cases  of  corrected  ametropia  and  heterophoria  should  be  periwlically 
and  sufficiently  oft^n  examineil,  in  order  to  remove  all  tire  latent  tendencies 
of  heterophoric  eye  strain  that  have  not  been  brought  to  light  and  have  not 
been  corrected  by  the  lenses  and  prisms  previously  onlered. 

If  these  rules  be  observed  according  to  the  sjiecial  indications  in  each 
individual  case,  there  will  remain  but  tew^— a  very  few— instances  in  winch 
^lersistent  and  intelligent  effort  is  not  able  to  produce  a  well*working  and  a 
painless  ocular  apparatus. 
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A  BPECiALi  ootisidcration  of  the  diseases  of  the  eye  resulting  from  patho- 
logical chauges  in  the  blood  and  circulatory  system  is  of  great  importance 
from  a  eliniml  stand-point ;  jmrtly  Iwan^ie  they  endanger  vision  and  partly 
because  tliey  are  fre<iuently  of  significance  in  judging  of  the  geneml  health 
of  the  patient.  Those  jx^rtions  of  the  eye  especially  whose  raetabolL^m  is 
active  are  defiendent  upon  a  proiier  supply  of  bloody  and  those  stntcturea 
upon  which  the  most  important  functions  devolve  will  suflTer  greatest 
when  the  blowl  and  the  vc^i^els  are  diseased  or  tlie  circulation  m  disturlied  ; 
the  retiua  and  its  crmtinuationj  the  optic  oerve,  Imug  the  tissues  that 
are  the  most  affected.  The  intimafe  relation  existing  between  these 
structures  and  the  brain  has  led  to  the  assumption  that^  in  those  clianges  in 
the  retina  and  optic  nerve  whicli  distiii'b  the  circnlatioD  of  the  blood  and 
nutrition,  similar  disease  will  exist  in  the  brain. 

Having  witliin  the  eye-ground  a  riehly  developed  blood-system^  it  was 
ex[iected  that  with  the  ophthalmoscope  much  could  be  learned  of  the 
blood- vessel  system  of  the  rest  of  tlie  b(xly.  Through  a  study  of  the  eye- 
gronod,  attempts  have  been  made  to  estabiyi  the  existence  of  general 
arterial  sclerosis,  general  impoveris^hmcnt  of  the  blood,  etc.  When  the 
blood  is  rendered  impure  by  effete  matt^nal  of  the  Ijody  and  toxines,  im- 
portant changes  may  lie  observed  iu  the  tia3ues  of  the  retina.  Finally,  it 
has  been  attempted  to  study  the  diseases  of  the  h'  art  and  aorta  by  observa- 
tions npou  the  condition  of  the  retina  in  these  affections. 

Whether,  however,  all  of  the  above  mentioned  efforts  to  make  the  eye 
an  index  to  the  conditions  of  the  blood  and  its  circulation  are  well  founded, 
is  questionable,  and  shall  snt^equeotly  be  thoroughly  discussed  and  criticised. 
Vol.  iy.-31  481 
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OENEBAL  CONSFDERATION  OF  THE  CIRCULATIOX  AND  NUTHlTrON  OF  THE 

EYE, 

The  eye  obtains  its  entire  blood-supply  from  branehes  of  both  carotids. 
The  external  carotid  sends  branches  tVom  the  face  towards  the  eye,  while  the 
internal  cai-otid  reaches  it  by  the  ophthalmic  artery.  The  free  anastomosis 
which  exists  Iietween  tiie  internal  and  the  external  carotid  ig  of  the  greatest 
inijK>rtnuee  for  the  proper  supply  of  the  eye;  this  organ  even  receiving 
blood  from  the  vertebral  artery  through  the  circle  of  Willis  and  also  from 
the  opposite  side  of  the  base  of  the  brain. 

After  ligation  of  the  internal  carotid  and  ophthalmic  arteries  in  a  corpse, 
Elschuig*  injected  a  colored  solntion  into  the  internal  carotid  and  the  ex- 
ternal niaxillarj'  arterieSj  and  saw  that  the  arteries  of  both  orbits  became 
filled*  Pilz^in  586  cases  of  ligation  of  the  common  carotid  fonnd  only  14 
instances  in  which  there  were  visual  disturbances  in  the  eye  of  ihe  same 
side.  According  lo  Elsehnig,  in  only  ten  Instances  did  ihese  resnlt  from  the 
ligaiioo,  and  but  once  was  the  vision  |>ermanently  impaired,  Schmitl*  has 
collected  2G  cases  of  recenily  reported  ligations  of  the  carol  id  wiihont 
ooriiirrenoe  of  visual  disturbance- 

St;hulten  showed  that  tlie  hh)od  circulation  in  the  eye  is  subject  to  sim- 
ilar changes  and  influences  as  in  the  rest  of  the  body.  In  addition^  the 
reduced  elasticity  of  the  sclera^  which  is  associated  with  quickly  increased 
pressure,  resists  every  sudden  and  decidt»il  increase  of  the  blood -pressure 
within  the  eye,  and  mmlifies  the  liarmful  reaction  which  this  delicately 
eonstrueted  organ  would  suffer  from  a  stmng  bhx)d -current.  On  the  otiier 
hand,  in  consequence  of  the  continuous  pressure  up>u  the  intra-oc*ular  ves- 
selsj  tlie  eye  is  lc»ss  protected  against  sudden  anromia  than  siidden  hy|ierfiemiaj 
notwitlistanding  the  numerous  eolhiteral  vt^ssels. 

Marked  dilatation  of  the  lilood-v^sclsj  esjiectally  tlioec  of  the  ehorioid^ 
increases  the  intm-ocular  t*.»nsion,  and  thus  renders  difficidt  the  entrance 
of  tlie  ldo<<l  into  the  eye*  The  blotxl  in  the  chorioid  acts  as  a  regulator 
for  the  maintenanee  of  uniform  fulness  of  the  retinal  vessels.  The  entrance 
and  exit  of  blood  to  and  from  the  retina  is  very  limited  in  comparison  to 
other  parts  of  the  eyc>  as  only  i>ne  artery  and  one  vein  are  present  for  that 
purpose.  Neither,  after  obstruction  of  the  artery  or  the  vein,  can  a  rapid 
equal is^^ition  Ije  effected  through  collateml  supply,  since,  except  for  the 
connet^ti<>n  formed  betwe<*n  the  retinal  and  ciliary  vessels  by  a  few  fine 
branches  at  the  entrance  of  the  nerve,  the  two  systems  are  entirely  &e[iarate. 
(Leber,  fooo  ekato,) 

The  ehorlo-eapillaris  may  play  an  im(K>rtant  rdlc  in  tlie  nourishment  of 
the  retina  ;  this  is  shown  in  those  animals  in  which  the  retina  is  almost 

*  Arcbiv  ffir  OphthalmologiB,  Band  xkiik* 

'  Arcbiv  fur  klini&che  Chirurgk,  Uiind  xl,  1868, 

*  Statistifche  Bc>mGrkungen  iiWr  Ligntui-  der  Carotlfi  Communis ;  Inaugural  Bfaaertft^ 
tian,  WurabuTg,  1687. 
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without  vessels  (Sattlcr*).  It  likowiso  provc?d  hy  an  aiiatoiiiical  study 
of  the  humau  retina  (H.  MuUer^),  m  which  it  is  iseeti  that  the  layer  of  vods 
aod  cones  is  nearer  to  the  cliorio-t^apillaris  than  to  the  retinal  vessels. 
When  the  cent  ml  artery  of  the  rei  itia  of  man  becomes  clogged,  the  uer%^oiis 
elements  of  tlie  inner  layer  (brain  layer)  atrophy,  tlie  sensory  epithelimu 
remaining  intact.  Tlie  ehorio-mpillarig  is  sufficient  fr>r  the  nourishment  of 
the  epitlielial  layer,  but  is  unable  to  maintain  ib*  fuuetioUj  as  cessation  of 
the  circulalion  of  the  centml  artery  gives  rise  U)  immediate  blindness. 

Continued  prcj^^sure  of  the  fiugtT  on  the  eyeball  is  scjon  fijUovred  by 
losB  of  vision,  this  licing  due  to  the  scanty  supply  of  blood  to  the  retina. 
The  oplithalraascoi>e  shows  that  tlie  circulation  of  the  blotxl  in  the  central 
arteiy  is  intermittent  at  the  disk^  so  tliat  its  termination  is  to  an  extent 
intermittently  emptied,  the  blood  hav  ing  the  power  to  enter  only  at  the 
heiglit  of  the  pulse- wave. 

To  imderstand  tlie  disturljanct^  of  the  circulation j  especially  in  the 
retina,  it  must  be  remcml^ercd  that  the  eye  is  not  so  richly  supplied  with 
blood  as  is  often  assumed.  A xenfeld* called  attention  to  the  fact  that  only 
a  very  small  part  of  the  Ijlood  of  the  ophthalmic  artery  (about  one-eighth) 
enters  the  eyeball,  and  that  the  eye  m  loto  in  comjxtrison  to  its  volume  is 
)>oorly  supplied  w^itb  blood.  The  capillaries  of  the  retina  are  the  smallest 
in  the  body. 

It  follows  that  hypermniaor  anwmiaj,  oemmomd  eonlradion  or  obstruc- 
ilon  of  the  ve^lsy  will  be  induc-ed  more  readily  and  be  tnare  intaisef  (he  nearer 
to  the  eye  the  v€i»eular  du<turbnnce  occurs. 

The  connection  between  the  circulation  of  the  eye  and  that  of  the  brain^ 
and  their  asserted  intcrde[>endeucej  are  not  so  close  as  was  assumed  by  von 
Jager,  Bouchut,  and  others.  On  the  other  hand,  a  certain  relationship  of  the 
circulatory  process  cannot  be  denied,  Sohult^n  {foco  citah)  has  arrived  at 
the  conclusion  that  increased  supply  of  blood  to  the  brain  (collateral  circu- 
lation) cannot  well  occur  without  similar  increase  to  the  eye,  and  vice  verm. 
The  eye  ako  shares  in  the  anaemia  resulting  from  weakened  force  of  the 
heart's  action  or  from  diminished  volume  of  blood,  A  spasm  of  the  ves- 
sels of  the  brain,  however,  need  not  be  accompanied  by  a  like  condition  of 
the  intra-onilar  circulation,  and  similarly  the  cerebral  vascular  channels 
may  be  paralyzed  without  the  api)carance  of  the  .same  tx>u<Ution  of  the  ves- 
sels of  the  eye.  Passive  cerebral  hyperemia  from  interference  with  the 
vennus  circulation  need  not  affect  the  eye,  as  the  venous  blood  of  this  organ 
has  other  chaimcls  of  emergence.  Thromboses  of  the  cerebral  sinuses  may 
alsii  exist  without  the  cimilatTon  of  tlie  eye  being  seriously  affected*  Tt  is 
priibable  that  mucli  that  can  l>e  demonstrated  upon  animals  is  not  discover- 
able with  the  ordinary  clinical  methods  tfiat  are  now  availahle. 


'  AtcIuv  fiir  Ophlhalmologiej  Bivnd  xiil  ,  IL,  S,  3S. 

*  Gesamnielte  Schrlftcn,  S. 

'  Arehiv  fur  Opbthalmologie,  Bund  il.  8.  111. 
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DTSTUKBANCES  OF  THE  CIRCULATION. 
ABNORMAL  DILATATION  OF  THE  BLOOD-TESSELS  OP  THE  EYE. 

HYPERJiMIA. 

Pathcilogical  dilatation  of  the  blood-vessels  is  usually  the  result  of 
iuflamoiation.  Mecrhaniral  stasis  of  the  venous  bh>od  throngh  interference 
with  its  exit  is  of  frequent  ixxnirrence.  More  rarely  it  appears  as  a  result 
of  plethora  or  from  abnormal  functional  activity,  paralysis  of  the  ves- 
selSj  etc. 

Active  hypersemia  from  increased  force  of  the  circulation  (hypertrophy 
of  the  heart,  Graves*s  disease,  etc.)  is  of  infrequent  occurrence.  Passive 
hyperfemia  may  l:»e  acute  or  chronic  in  type. 

If  the  obstruction  be  at  some  rem*»tG  pointy  acute  hyperiemia  rarely 
injnriously  afiecte  the  interior  of  the  eye.  It  is  exceptional  for  hemorrhagic 
extravasation  to  occur,  when  the  blood- vessels  are  healthy,  during  whooping- 
oough,  epileptic  seizures  (Gowera^),  and  strangulation^  as  in  a  case  that  was 
recently  seen  by  tlie  author.  Neither  Dyer ^  nor  Green  '  found  intra-ocnlar 
hemorrhages  in  subjects  that  had  been  executed  by  hangings  although  the 
latter  observer  noted  nnmerons  minute  hemorrhages  in  the  conjnncti\^. 
In  strangulated  rabbits  and  dogs  Baquis*  found  serous  infiltration  of  all 
the  elements  of  the  retina  with  a  few  extra  vasal  ions  from  the  distended 
veins,  Forster,*  howeverj  mentions  the  finding  of  numerous  retinal  hem- 
orrhages after  deatli  fi*otti  suffocation. 

The  effect,  however,  is  different  when  the  cause  of  the  congestion  is 
within  the  eye  itsf*If,  as  in  the  cilice  of  thrombosis  of  the  central  i^tinal 
vein,  which  will  be  descrit^ed  later* 

The  congestion  resulting  from  collapse  and  from  paralysis  of  the  vessels 
belongs  to  the  eoDdition  known  as  acute  passive  hy|>ersemia.  This  is 
observed, — 

1.  In  sudden  dimlmit ion  of  iutm-ocular  tension.  That  form  of  dimin- 
ished tension  cauj^ed  by  operative  incision  into  the  eyeball  has  practical  sig- 
nifimnce,  as  reported  by  Leber*  The  writer's  observations  in  tliis  line 
have  been  J  that  this  hyperemia  in  normal  eyes  is  only  slight,  and  that  it  is 
principally  confined  to  the  veins;  only  leading  to  extravasation  of  blood 
when  the  vessels  are  diseasetl,  and  in  glaucoma.  Ketinal  hemorrhages  often 
occur  in  glaucomatous  eyes  after  iridectomy,  these  being  due  to  abnormal 
rigidity  of  the  vessels  (senile  sclerosis).  Under  similar  additions  dtsas* 
trous  chorioidal  hemorrhages  occasionally  occur  during  cataract  operations. 

1  Die  Ophthiilmopcopie  in  der  innoren  Medicin,  1S9S. 

'  Tmri^flctruna  of  the  Araerit:ftn  Ophthiilmological  Society,  1860^  p.  13,  and  186tj  p,  27. 
'  Ibidem,  1876,  p,  354. 

*  AmmV\  di  OtlAlmologia,  IBn,  p  421. 

*  Hnndbufh  der  ge^attimtofi  Augcnheilkunde,  Band  iii.  8.  6S, 

*  Ibidem f  il  p,  350. 
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2,  HyprpDmta  from  paralysis  of  the  vessels  may  follow  temporary 
anemia.  S(?h»lt6a  found  that  when  the  flow  of  blood  to  the  eye  was  dimiu- 
jjshedj  gimt  coDgestion  and  iDcrcased  tension  were  oft^n  to  be  observed 
upon  removal  of  the  ligature.  Baquis^  obtjervecl  similar  results  in  rabbits, 
and  Marekworth*  has  aeen  them  in  dogs.  These  faets  explain  the  cause  of 
many  striking  lustanoes  of  ingestion  or  hemorrhage,  in  in  which 

aniFmia  was  to  be  expected, — €,g,^  in  certain  casea  of  embolism  or  tbrom- 
bf>sis  of  the  central  vessels  of  the  retina. 

Chronic  passive  hypericmia  is  not  observed  as  frequently  as  would  be 
expected-  The  congestion  of  the  region  of  the  superior  vena  cava  in  heart 
affections  aud  in  emphysema  must  be  quite  marked  before  it  can  extend  to 
the  retinal  vessels.  This  picture  is  likely  to  bo  developed  most  clearly  in 
c*ongenital  affections  of  the  heart  Knapp^  reports  a  case  ol  enormously 
distended  veins  of  tlje  retina  wTthoiit  valvular  disease,  but  with  general 
dilatation  and  hypertrophy  of  the  blood -vessel  system  ot  the  body*  The 
markedly  tortuous  veins  seen  in  hTpermetropic  eyes  may  be  mistaken  for 
liyperfleraia  of  the  retinal  veins^  as  described  and  pictured  by  Chodin/ 
Mackenzie/  and  others, 

ABNORMAL  CONTRACTION  OF  THE  BLOOD-VESSELS  OP  THE  EYE. 

ANEMIA. 

In  local  aniemia  of  the  retina  this  oondition  tnay  be  confined  to  the 
arteries,  while  the  veins  may  be  hyi^erffimic.  This  is  the  case  in  glaucoma, 
in  new  formations,  and  in  inflammatory  products,  this  being  caused  by 
pressure  upon  the  central  artery^  aod  veins.  The  veins,  having  thinner 
walls,  are  more  easily  compreaseil.  Intra-ocular  tension  may  also  produce 
local  anemia,— Le,,  ischtemia  of  the  retina*  The  arteries  become  small  and 
the  jjapilla  grows  pallid,  and  only  at  the  height  of  the  systole  is  any  blood 
driven  into  branches  of  the  central  ailery*  With  tlie  coutraction  of  the 
visual  field  attacks  of  momentiiry  blindness  ensue^  and  usually,  at  the  same 
time,  syncope  occurs  from  insufficient  blood  entering  the  sinuses  of  the  brain, 
thus  permitting  a  threatened  syncope  to  be  recognized.  (Wordsworth,* 
KniesJ) 

Contraction  of  the  retinal  vessels  fallowing  irritation  of  the  cervical 
sympathetic  has  been  observed  by  Leber"  in  rabbits,  and  by  Schiller  in 

*  AniiftH  di  Ottalmologm,  1801,  p.  260. 

*  Archiv  fur  AugenhGilkunde,  Band  9. 

■  Tmiiftftctions  of  the  Amenoan  Ophtlxalmoloineal  Society,  1870,  j>.  120. 

*  St^  Petenaburger  mfdidtjische  ZcitBchrifti  1876* 

*  Transactions  of  the  Ophthalmologic*!  Society  of  tho  ITmted  Kingdom,  1884,  p, 

152. 

*  Royal  Loudon  Ophthalmic  Hospital  Keports,  iBG^i,  p,  3. 

*  J>m  B4*2ie1iuii^^ii  de^«?  SehorganH  und  seiner  Erkrankungen  eu  d^n  ubrigen  KraDk- 
heiten  des  Korpers  und  seiner  Organo^  1893, 

^  Handbuch  der  gpaammten  Augenhoilkundo,  Baiid  ii*  3.  353. 
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cats.  Opinions  vary  as  to  M'hether  the  retinal  arteries  are  narrowed  in 
attacks  of  oiigraioe.*  The  observation  of  Siegrist  ^  on  fle<i;ting  scotoma  in  an 
eye  in  wliicli  the  arteries  were  strikingly  narrowed  requires  further  study. 

The  cause  of  the  ischemia  of  the  retina  Lai?  been  described  by  A,  voi 
Graefe,^  Knapp,*  and  others.    Tlie  author  has  reportetl  a  case  of  binocular 
ischiemia  of  the  |iapilla  and  retina  following  broinethyl  narcosis,  which  was 
associated  wttli  monmilar  blindnm^.    The  condition  is  similar  to  that  oc- 
casioned by  quiuiue  toxaemtaj  which  will  l*e  considered  later. 

On  the  other  hand,  a  high  degree  of  anasmia  of  the  retina  may  be  pi 
ent  witliout  oonsiclcrable  reduction  of  the  visual  acuity,  as  shown  by 
Graefe*  to  have  o^.t'urrLd  in  cholera  patients.    The  functioning  of  tlie  retina 
18  dependent  more  upon  a  continuous  circulation,  even  though  it  is  weak|  j 
than  it  is  upon  any  degree  of  fulness  of  the  vessels* 

As  the  condition  of  the  blood  in  the  eye  may  be  ditfcrent  from  that^i 
found  in  other  parts  of  the  body,  any  attempt  to  diagnose  general  amemta 
by  the  ocular  fiudiogs  may  often  lead  to  error.  In  gcneml  aniemia  we  fre- 
quently see  hy |>ersemia  of  the  eotijuncti va.  Anaemia  of  the  eye  itself  is  often 
readily  diagnosed  by  the  condition  of  the  conjunctiva,  with  more  difficulty 
by  that  of  the  retina,  while,  in  many  cases,  it  is  impossible  to  perceive  i ' 
corr^pnding  change  in  the  ehoHoid.  In  ansemia  uf  the  chorioid  it  is  nol 
essential  that  the  eye  ground  should  he  pallid^  as  the  color  of  the  fundus  is 
juiucipallv  dependent  upon  the  pigment  that  is  contained  in  the  retinal 
epitheHum.  Attention  must  therefore  be  diiwteil  principally  to  the  tint  of 
the  disk,  and  to  the  color  and  fulness  of  tlie  retinal  vessels.  It  is  not 
always  easv  to  judge  of  the  latter  condition,  as  the  vessels  may  still  pos- 
sess their  normal  ^vidth  while  the  volume  of  the  bl(Mxl  is  small,  lH?ing  flat- 
tened by  intni-t>ciilar  pr(.>ssnre.  In  these  cases  they  are  more  apt  to  be 
transparent,  so  that  the  underlying  structures  shine  through.  It  must  not 
be  forgotten  that  it  is  usually  only  in  cases  of  great  diminution  of  the  blood-- 
pressure  that  anfemia  of  the,  optic  nerve  and  retiua  can  be  diagnosticated 
with  certainty.  The  appearances  that  arc  generally  met  with  in  general 
aniemia,  chlorosis,  and  pernicious  anemia  will  be  described  under  the  section, 
"  Diseases  of  the  Blood." 

The  dangerous,  but  fortunately  rare,  disease  of  the  eye  consequent  ujion 
actde  anssrtua  afier  exienaw^  or  rfpmicd  hemorrhages  remains  to  be  described* 
In  the  history  of  sixty  thousand  eases  that  have  been  seen  by  the  writer 
at  the  eve-clinic  in  the  University  of  Zurich  and  in  private  practice,  not  one 
iioquestioned  instance  is  recorded.    Fries*  has  collected  one  hundred  and 


1  Die  Ml]Errftme,  Wien,  ISM,  S.  2T. 

*  MittheUungeii  bus  Kliniketi  und  medic inifiolien  InstStuten  der  Schweiz,  1§94. 
■  ArcMv  fur  Ophthalniolosrit',  B«nd  viii. 

*  Archiv  fur  Augenheilkiinde,  Band  203^  and  TraniRctions  of  the  AmeHcan  Opli* 
tWiDoloiiicflr  Boeiety,  1880,  p.  93. 

*  Apcbiv  fQr  OplithnlinoU>!E:J«!p  Bnnd  xii,  Theil  iu  198, 

*  KUtiUcbe  Moii&t^blfttter  fur  Augenheilkuiide,  1878. 
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six  (BSCS  which  have  oc3curred  during  the  past  two  hundml  and  thirtj-five 
years*  In  eighty-uine  and  a  half  per  cent,  the  vbual  dbtnrbaaoe  was 
bilateraU  and  in  sixty  one  jK?r  cent  botli  eyes  became  blind.  TJiis  affeetlon 
results  more  especially  (aixiy  per  oent*)  from  gastric,  intestinal,  and  nterine 
hemorrhage,  while  that  from  artificial  alistraetion  of  bluod  is  but  twenty- 
five  per  cent ;  epietaxis,  seven  |>er  cent ;  and  bleeding  from  wounils,  five  per 
<3eat*;  while  but  one  \ier  cent,  resultetl  from  pulmoTUC  hemorrhage.  Why 
the  loss  of  a  similar  quantity  of  bloixl  should  in  one  case  produce  disturb- 
ance of  vision  and  in  another  not,  why  sometimes  boih  eyes  and  at  other 
times  but  one  eye  should  be  afTected,  is  at  present  unexplaioaljle*  The  sight 
of  healthy  individuals  is  not  so  readily  destroyed  by  loss  of  blood  as  in  pa- 
tients suffering  with  disease  of  the  stomach  and  the  bowels.  The  character 
of  tlip  hemorrhage  lias  no  influence  either  upon  the  production  of  unilateral 
or  of  bilateral  blindness  or  upon  the  degree  of  disturbance*  Samebohu^ 
and  Forster'  have  reported  castas  in  which,  after  severe  bleeding  from  the 
stomach  and  intestines,  there  was  not  any  disturbance  of  vision. 

In  Fries^s  cases  no  improvement  appcart<l  in  forty-seven  per  cent ; 
betterment  took  place  in  thirty  per  cent ;  and  complete  recovery  occurred 
in  twenty  per  cent  The  time  at  which  improvement  c^omraenoed  varied 
greatly;  although  in  the  majority  of  cases,  especially  in  iutcstiiial  hemor- 
rhage, it  was  delayed  for  many  days,  weeks^  or  oven  months*  According 
to  the  observations  of  von  Hoi-stmann,^  von  Kries,*  and  others,  many  cases 
are  left  with  marked  defect  in  the  visual  field*  Landesberg,*  in  an  exarai- 
nation  of  a  case  uiJon  the  day  following  a  severe  attack  of  e|ustaxis,  found 
the  vision  in  the  right  eye  still  normal j  while  that  in  tl»e  left  equalled  one- 
half*  Both  papillee  witc  swollen  and  cloudy,  \vith  indistinct  margins* 
The  retime  were  diffusely  haased,  the  arteries  being  only  slightly  contracted, 
and  the  veins  being  dilated  and  tortuous*  The  vision  of  the  right  eye 
became  normal,  while  in  the  left  a  neuro-retinitis  with  subsefiuent  atrophy  of 
the  disk  devclope<L  Hirschljerg*'  rejiorts  a  similar  case  of  severe  hemor- 
rhage from  the  stomach,  in  which  there  was  a  more  or  less  decided  atrophy 
of  the  papilla.  He  says  that  this  can  occur  as  early  aa  the  eighth  day. 
In  ca^es  of  this  chamcter  Homer  has  found  that  the  intra-oeular  tension 
was  j>erce|>tibly  diminished  on  both  sides,  while  the  slightest  pressure  upon 
the  globe  produced  a  strong  arterial  pulse,  and  an  emptying  of  the  veins. 

Many  attempts  have  been  made  to  explain  the  peculiar  symptoms  of 
the  disease.  Still  the  views  and  theories  whereby  the  condition  of  the 
blood  in  the  sheath  of  the  optic  nerve  or  a  retro-bulbar  neuritis  (von  Graefe) 
has  been  assumed,  or  the  propulsion  of  araehnciidal  fluid  into  the  inter- 


1  Arch  TV  fur  Opbthalmolugio,  Barid  jcxi.  und  iii. 

*  DflTidbut'h  dt?r  ijesanimben  Aiigonhorlkundts  Ennd  vii  S.  73, 

*  Klinische  MonaUblatteT  fur  Aag^enheilkundej  1878,  S.  147. 

*  Anjhlv  fur  Ophthalmol ojETie,  Band  kxv. 

'  Klmische  Monats blatter  fiir  Augenbcilkuiide,  1877,  S,  147. 

*  Ibidem  J  1877,  p.  56. 
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vaginal  spai?e  of  the  optic  nerve  by  an  existing  cerebral  oedema  (Samelsohu) 
has  been  supposed,  have  all  been  forced  into  the  backgronnd  by  the  resnlta 
of  the  aimlotuieal  researches  of  Ziegler,  in  which  he  was  led  to  the  con- 
elusion  that  these  changes  are  eaiiaed  by  local  poverty  of  the  blood,  Zieg- 
ler,  however,  resorts  to  the  snpjKJsition  of  local  contraction  of  ihe  vessels  to 
explain  the  fact  that  visual  disturbance  does  not  always  appear  after  a 
severe  hemorrhage,  he  believing  that  a  certain  disposition^  which  has  its 
origin  in  a  sensitive  vaso-motor  system,  is  required  for  its  production.  The 
frequently  found  atrophy  of  the  optic  nerve  which  occurs  in  the  affeclion 
was  demonstrated  in  a  case  of  Hirschbei^'s  *  in  which  it  was  proved  to  be 
due  to  a  severe  inflammatory  condition.  Tlic  sclerosis  of  Uie  retinal  arteries 
whieli  Raldmann^  found  in  his  (^semay  in  the  jndgment  of  the  writer  be 
attributed  to  concurrent  parenchymatons  nephritis.  Fmlher  anatomical 
study  is  required  to  decide  whether  inflammatory  appearances  are  absent  in 
all  cases  or  whether  a  regeneration  that  is  dependent  upon  ischtemia  is 
being  dealt  with.  Caution  must  he  exercised  in  estimating  the  pathological 
significauce  of  the  ophthalmoscopic  findings.  The  writer  believes  that  for 
the  final  occurrence  of  this  pathological  cJiange  in  the  retina  and  the  optic 
nerve  an  abnormal  condition  of  the  blood  is  necessary, 

Every  ph}'sician  should  know  that  hemorrhage  from  the  stomach,  bowels, 
or  uterus  threatens  an  incurable  blindness.  Besides  energetic  treatment 
directed  towards  the  hemorrhage,  the  opportune  employment  of  intra-venous 
infusions  of  normal  salt  solution,  togetlier  with  the  maintenance^  of  the  hori- 
zontal position,  is  indicated.  Should  vision  be  impaired  or  blindness  have 
occurred^  hut  little  can  be  done  to  secure  a  favorable  result.  In  such  cases 
hypodermatic  injections  of  strychnia  are  jierhaps  most  strongly  indicated. 

Similar  to  the  alK>ve-descril>ed  disturbance  of  vision  is  that  resulting 
from  quinine  toxremia.  Light  was  first  thrown  on  tlie  origin  of  this  form  of 
blindness  through  the  ophtlialmoscopic  investigations  of  Roosa,*  Gruning,* 
Michel,®  Knapp,*  Voorbies/  Ilorner,*  BuUer,*  and  others,  who  have  shown 
that  the  princiiml  ophthalmo.scopic  changes  consisted  in  marked  pallor  of 
the  disk  associated  with  smallness  of  the  vessels.  In  the  absence  of  all  in- 
flammatory  symptoms  (Voorhies)  the  optic  nerve  and  retina  were  al>s»ilutc]y 
bloodless.  The  papilla  was  chulk-white"  in  tint,  and  not  a  trace  of  a 
l>lood*vessel  could  be  seen  either  on  the  disk  or  on  the  i-etina.  Buller  and 
Gruning  saw  haziness  of  the  retina  in  the  macular  i'egion,  causing:  the 
fovea  lo  appear  as  a  red  spot.    The  slightest  pressure  on  the  eyeball  sul- 

'  CentnilLlutt  fiir  praktUche  Augenheilkunde,  1882,  S.  22. 
»  Fort^chritte  der  Medicm,  1889,  928. 

•  Archiv  fur  Augrenbdlkundej  1881,  S.  222. 

*  Ibidem,  xL  p.  14L 

*  Ibidem,  %u  p,  151. 

•  Ibidem T  p.  Idfi,  and  Klinlichc  MonatsbI»tter  fur  AugenlieUkDnde,  1881, 
'  JmirnaL  af  the  Arrieriean  Medieal  Associiitjon,  1870* 
'  Elinische  Monntisbliilter  fur  AugenheUkunde,  1881. 
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Salicylate  of  sodium  appeal's  ta  be  capable  of  affecting  the  eye  In  a 
similar  manaer,  but  such  results  have  hven  observed  more  rarely  than  from 
quinine  (Gatti),^  Ziegler  {loco  eltato^  p,  71)  believes  that  iii  many  cases 
of  lead-poisoning  local  aneemia  plays  an  important  part, 

CIRCULATORY  FHENOMENA  WFTHIX  THE  EYE  IN  DISEASES  OF  THE 

HEART. 

Diseases  of  the  heart,  especially  valvular  affections,  frequently  induce 
some  altemtion  iu  the  circulation  of  the  bhiod  witliin  the  eye,  but,  as  a  rule, 
it  IB  difficult  to  see  these  changes  distinetlyj  and  for  that  reason  they  are  of 
but  slight  value  in  general  practice.  An  accurate  knowledge  of  tlje  Dormal 
condition^  especially  the  pulse-appeamnces  in  the  vessels  of  the  fundus,  is 
to  be  gained  only  by  tedious  investigation.  Nothing  in  ophthalmology 
tires  one  so  mueb  as  the  cai'cful  study  of  the  pulse-plienoniena  in  the  retinal 
vessels. 

The  proi>er  jKisition  of  the  surgeon  and  tlie  patient  is  of  importance. 
If  the  patient  lies  in  bed  and  the  surgeon  is  eompclletl  to  lean  over,  tiie 
examination  is  rendered  difficult,  and  only  the  most  marked  pulse-phenomena 
can  be  perceived.  It  is  ne<;e>ssary  that  the  patient^  the  examining  instru- 
ment, and  I  he  observer's  eye,  be  mode  alisolntely  steady,  especially  when  the 
pulsation  is  wealv.  The  gentle  pulsatory  movement  of  the  upper  part  of 
the  body  of  the  patient  or  in  the  arm  of  the  observer  may  imitate  a  very 
slight  pulsation  in  the  vessels  in  the  observed  eye.  The  upright  image 
should  be  emplnyed,  as  it  affi>rds  the  net^essary  magnification.  Whenever 
it  IB  i>ossible,  the  ^»itient  should  be  seated  with  his  arms  upon  a  table.  The 
observ'er  should  also  have  a  sujTport  for  the  upper  part  of  his  l>ody,  or  at 
least  fur  his  arms.  Through  the  medium  of  "  auto-suggestion*' an  observer 
is  in  danger  of  seeing  pulsation  when  it  is  not  preseutp  especially  if  at  the 
same  time  he  feels  tlie  patient's  pulse.  It  is  better  for  tlie  surgeon  to  count 
the  observed  jnilse  aloud,  and  allow  an  assistant  to  compare  the  count  with 
the  jxitient's  pulse  at  the  wri.st.  The  patient  must  be  capable  of  lioldiiig 
the  eye  absolutely  still  for  a  brief  [>eriod  of  time.  For  this  reason  an 
accurate  study  sometimes  fails  when  the  vision  of  the  other  eye  is  poor 
or  w^hen  the  patient  is  not  sufficiently  intelligent  to  fix  a  certain  object 
steadily. 

The  normal  pulse  phenomena  form  oue  of  the  most  attmetive  objects  in 
ophtlialmosct>py,  es|K?cially  as  their  explanation  is  somewhat  diffienlt.  A 
few  woixls  in  reference  to  the  various  forms  of  these  phenomena  as  met  wilh 
in  the  retinal  vessels  are  indis|K'nsable, 

In  the  arteries  and  veins  a  form  of  pulse  is  to  be  observed  which  can  be 
described  as  an  ailerial  or  venous  eud-pulse,  Ijeing  visible  only  at  the  termi- 
nation of  tlie  vessels  ni^M>n  the  papilla.  A  more  appropriate  term  for  this 
character  of  pulse  is  "  intermittent  inflow  and  outBow."    This  occurs  usu- 


»  Gwtti,  0^3i£elift  degli  0$pitali,  1880j  No.  4. 
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ally  in  the  prmeliml  bmnches  of  the  wntral  artery  when  the  intra-oeular 
teusiott  b  absolutely  or  relatively  too  high  to  the  ai*terial  presaure.  Press- 
ure of  the  finger  upon  a  normal  eye  or  the  elevated  tensioo  of  glaneoma 
iuduees  this  iiitt^rinitteiit  flow.  When  th*»  hkxMl- pressure  sinkB  rapidly,  as  in 
commeneuig  syneope,  the  normal  mtra-o<!tilar  tension  becomes  relatively  too 
high.  In  all  these  eases  the  arterial  blood  is  capable  of  entering  the  eye 
only  at  the  height  of  the  pulse-wave.  A  new  gn>wth  behind  tlie  eyeball 
might  produce  this  end-pulsej  although  the  writer  is  unaware  that  such  an 
obeervatiun  has  been  made, 

Arterial  pulsation  can  generally  be  observed  by  the  invei-ted  image. 
Venous  end  pulae  or  intermittent  outflow  of  the  blood,  first  observed  by  van 
Trigt  ^  and  CocciuSj^  and  after wanla  by  von  Jiiger,^  von  Graefej'  Dondera,* 
and  Helfrcieh,*  is  more  difficult  of  explanation.  This  phenomenon,  which 
occurs  frequently  in  normal  eyes,  does  not  take  plaee  so  quickly  as  is  the 
<3ise  witli  the  arterial  end-pulse*  Van  Trigt  has  observed  that  the  dilata- 
tion of  the  end  of  the  vein  occurred  synchronously  with  that  of  the  radial 
putse^  This  to-and-fro  movement  of  tlie  blocKl-eolnnin  can  also  be  obser\'ed 
by  the  indirect  method*  Lang  and  Banx;tt,*  in  their  observation  of  sixty- 
one  normal  eyes  in  persons  from  eleven  lo  sixty-five  years  of  age,  having 
varying  refractive  conditions,  found  distinct  venous  pulse  in  seventy- three 
and  eight-tenths  per  eent.j  doubtful  in  fourteen  per  cent*,  and  absent  in 
eleven  and  four-tenths  i>er  cent. 

It  requires  a  certain  configuration  of  the  disk  end  of  the  vein  for  the 
production  of  the  pulse,  it  occurring  i>artieularly  when  a  distinct  infundil>- 
nhim  for  the  vessels,  into  which  the  venous  branch  descends,  is  present. 
Especially  is  this  so  when  the  cup  has  a  somew  hat  abrupt  bend,  at  which 
point  the  pulse  may  be  ixirticularly  observtxl,  Coccins  gives  the  following 
explanation  of  the  origin  of  this  veiiona  end-j>ulse.  When  through  systole 
ol'  the  lieart  the  arteries  of  the  eye  are  dilated  an  iucrea^e  in  tl*e  intra-ocular 
tension  exists,  this  pressure  acting  more  forcibly  on  the  i>arts  that  offer  the 
least  r^istanec,  which  in  this  ca^e  are  tlie  veins.  In  etmsei|nenee  the  veins 
are  constricted  and  the  outward  flow  of  the  blr*od  is  fpnckcned.  Dondei-s's 
(loeo  cilaio^  page  94)  exjdauation  is  stimewlmt  diffei-ent.  This  observer 
dot^  not  t)elievc  that  the  iucrcasiHl  pressure  aftk-ts  all  the  veins  alike^  but 
sui^txjSi^  that  the  priut-iiml  branches  fii^t  suffer  compression,  aud,  in  conse- 
quence, the  collapse  of  the  smaller  branches  is  rendered  impossible.  In  this 
way,  he  says,  the  circulation  witliin  the  eapillaric^  w^liich  nourish  the  tiasues 
is  not  interrupted.  Von  Jager  ^  assumes  that  the  diastolic  dilatation  of  the 


1  X*>tbrliindis<^be  l^wncet,  3d  Series,  2d  yew. 

*  Uobtr  dk?  AtiwcfiJung  d*?s  Aufifenspif^irfh.  Leipnig,  1868. 

*  Arehiv  fur  Ophthalmokigie,  Bund  S* 

*  Ibidem,  IS5&,  1.  p.  75. 

*  Ibidem,  xtvlVu  p.  3, 

*  RoyaJ  London  Ophtlitilmic  Hospital  Reporta,  Ko.  12,  p.  60. 
'  Wbner  medlisinischt}  WocheniKihriftj  1854. 
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central  artery  compres.^  the  central  vein  within  the  sclerotic  cmnal  and 
daiDS  back  tlie  venoug  Ijlood,  Jacob!/  on  the  oontrary,  considers  the  dam- 
ming back  of  the  venous  blood  to  be  due  to  a  pulsatory  recession  of  tiie 
papilla  and  of  Die  physiological  exc«%^ation.  The  theory  of  Helfancli'  is 
l>ased  upon  the  investigationi*  of  Berthold  (18(19),  Bergnmnn  and  Cmnier 
(1873),  which  showed  that  systulic  increase  in  pi-essure  in  the  cerebral 
lymph  is  coramunicated  to  the  veins  which  become  compressed  :  in  diastole 
of  the  heart  they  again  become  dilated*  This  rhythmical  play  between 
passive  contraction  and  dilatation  induces  pulsation  of  the  venous  blood  of 
the  brain.  As  a  I'esult  of  the  rhythmical  increase  in  the  flow  of  the  blood 
in  the  cerebral  arteries^  the  blood  is,  by  compression,  simply  forced  out  of 
the  cerebral  veins  and  thereby  produces  a  pulsatorily  increased  outflow  of 
venous  blood  from  the  skull-cavity*  Alterations  in  the  blood-pressure  of 
the  cavernous  sinus  must  influence  tlie  blood-circulation  in  the  veins  of  the 
orbit  and  interior  of  the  eye.  The  calibre  of  the  vessels  \h  reduced  from  the 
lowering  of  preasure  occnrring  within  the  cavernous  sinus  from  %rhich  an 
outward  aspiration  of  the  blood  from  the  sinus  resulta  from  existing  ana- 
tomical conditions.  Collapse  can  only  take  place  in  thoi^e  portions  of  the 
veins  which  lie  free  upon  the  disk  and  whose  walk  are  not  bound  down  to 
the  surrounding  tissues* 

Donders  believea  that  the  cause  of  the  so-called  venous  cnd-pulse  re- 
sides entirely  within  the  eye,  while  Helfreich  states  that  it  lies  external  to 
the  eye.  The  former  assumes  that  the  iucrease  in  tension  on  the  enti'ance  of 
the  pnlse-wavc  produces  a  momentary  compression  of  the  venous  terminals, 
so  that  the  outflow  of  the  venous  blood  is  somewhat  arrested.  Helfreich 
bases  his  view  on  the  fact  that  during  systole  the  pressure  within  the  cav* 
ernous  sinus  is  considerably  increased,  white  during  diastole  it  is  markedly 
diminished*  He  supiJoscs  that  the  fluctuation  in  the  pressure  is  communi- 
cated to  the  inosculating  veins.  During  diastole,  the  flow  of  blood  towards 
the  cavernous  sinus  being  increased,  the  central  vein  etiUapses.  During 
systole  the  blood  in  the  central  vein  must  be  dammed  back  ;  while  during 
diastole  the  blood-pressure  within  the  sinus  sinks,  and  an  increased  outflovi^ 
of  blood  from  the  portions  of  the  veins  that  are  coursing  free  upon  the 
papilla  takes  place.  On  the  otlier  hand,  an  increased  flow  of  blood  towards 
tliese  venous  terminals  cannot  oocur,  as  the  retinal  capillaries  are  very  nar- 
row. Consequently,  at  the  moment  that  more  bloml  flows  from  the  central 
vein  at  the  cerebral  end  than  enters  it  from  the  ix?tinal  side,  the  papillary 
terminals  are  emptied  to  a  considerable  degree,  and  remain  in  a  collapsed 
statfi  until,  as  a  result  of  the  pulsaton^  dilatation  of  the  cerebral  arteries, 
the  pressure  within  the  sinus  is  again  increased  and  the  inflow  of  blood  is 
retarded. 

Before  examining  the  explanations  of  the  physiological  pulse-phenomena, 
the  observations  of  Wadsworth  and  Putnam  {loco  cU^ito)  must  be  cited. 


I  Arcbiv  fiir  OphtbjilnioUigiei  Band  xxii. 


■  Loco  citato. 
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These  authors  saw  rhythmical  alteration  of  the  venous  pulse  upon  the  disk 
of  healthy  nieu,  tlie  pulse  iK^cuniiDg  sti*onger  or  weaker  in  periods  corre^ 
spouding  to  about  five  respiratory  movements;  these  results  recalling  "the 
rhythmical  changes  seen  lu  connection  with  arterial  tension  that  have  been 
described  by  Traube,  Hering,  Cym,  and  Sigmund  Meyer,  and  which  are 
most  likely  the  cause  of  the  long  wave^movementB  of  the  brain  spoken  of  by 
Mossoj  Putnan,  and  others.  These  venous  branches  seem  to  pulsate  under 
the  influence  of  two  wave  systems, — the  one  which  is  syn<  hrouous  with  the 
heart-beat^  and  the  other  prtiljably  with  the  variadun  of  the  arterial  t€*n- 
8:on/'  Kotwithstanding  the  explanations  of  Debrowski*  and  van  Trigt, 
the  writer  fidly  confirms  these  ohser  vat  ions.  This  periodic  pulse  must 
originate  from  causes  that  are  indejxjndent  of  the  eye,  and  must  result 
either  through  the  rhytbinical  changes  in  the  blood -pressure  described  by 
Tmul>e-HeriQg  or  from  an  unknown  cause. 

According  to  the  observation  of  the  writer,  the  period iiity  of  the  venous 
pulse  Ua^  no  connection  witlj  the  respirations,  they  being  somewhat  ir- 
regular, lu  many  cases,  as  above  stated,  they  correspond  to  about  five 
respirations,  but  vaiiaiions  from  this  occur.  In  reference  to  this  question 
the  writer  would  point  out  tlie  possibility  of  the  periods  not  being  due  to 
rhythmical  changes  in  the  blood-pressure  as  spoken  of  by  Traube  and  Her- 
ing, but  dependent  upon  rhythmical  movements  of  the  artcrit^,  as  have 
been  oliscrvcd  in  the  ears  of  ral>bit3  by  Schiff.  For  the  present,  the  writer 
will  support  the  view  held  by  Helfreich,  and  will  attribute  a  secondary  im- 
portance to  tlie  fat*tors  that  have  been  considered  by  Donders.  The  two 
tbeories  more  or  less  substantiate  one  another,  while  perhaps  individual  dif- 
ferences play  an  important  rdk.  With  his  manumeter,  Schulten  has  been 
able  to  observe  a  decided  change  in  the  intra-ocular  tension  which  was 
Bynchronous  with  the  licart  beat,  thus  in  a  measure  confirming  Dondcrs's 
theijry. 

In  the  judgment  of  the  writer,  the  course  of  events  in  the  production 
of  an  interraittt^nt  outflow  of  blotxl  is  as  foIh>ws:  when  the  intra- vascular 
pressure  within  the  skull-cavity  is  increased  by  the  cardiac  systole,  then  the 
blood  flows  pulsatorily  more  strongly  through  the  jugular  veins  (Bert hold 
and  Cramer).  At  tliis  moment  the  blood  in  the  retinal  veins  is  dammed 
hack  while  the  pressui*e  in  the  cavernous  sinus  is  increased.  According  to 
Helfreich,  the  ends  of  the  central  veins  must  dilate  in  consequence  of  the 
damming  back  of  the  blood  from  the  sinus.  In  accordance  with  Bonders, 
constriction  of  the  ends  of  the  veins  ujion  the  pa[)illa  may  result  as  a  con- 
sequence of  the  systolic  aclion,  the  oft-flow  of  tiie  venous  blood  being  hin- 
dered  in  this  manner  for  a  brief  period  of  time. 

Actual  pulsation  of  the  retinal  arteries  and  veins  may  be  distinguished 
with  certainty  from  the  intermittent  inflow  and  outflow,  in  the  facts  tliat 
they  express  themselves  (1)  by  rhythmical  alteration  of  the  calibre  of  the 


1  Mdnchencr  tnediciQist^be  Cenlralblilter,  ISTO^  S,  1. 
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alTtrN^l  (2)  by  movement,  uhctlicr  it  be  In  that  tbe  arch  of  the 

vitik^^ls  moves  piil^Batorily  or  that  it  produces  a  forward  and  a  backward 
motion  111  the  branch  of  the  vessel.  The  rhytbmical  alterations  of  the 
otilibrt'  of  the  vi^ssels  are  seldom  visible  under  normal  conditions,  but  are 
fnH[Ucntly  fmmd  in  heart  affections.  On  the  contrary,  the  movements  may 
be  often  obsened  in  the  arteries  of  the  normal  individual^  especially  when 
the  vcj^isel  descnl>es  a  strong  arc.  Tlie  writer  believes  that  in  healthy  sub- 
ject«  the  puke  can  nearly  always  l*e  seen  more  or  less  marked  in  the  arches 
of  the  larger  retfnal  arteries.  In  certain  heart  afiections  it  is  plainly  evident. 
The  pulse-motion  will  not  l>e  visible  in  persons  In  whom  the  retina!  arteries 
take  a  stra'gliter  ei>urse,  even  when  favorable  conditions  are  present. 
Strong  heart  aei ion  naturally  favors  the  production  of  rhythmical  altera- 
tion and  movements  in  the  vessels,  whether  in  health  or  dtscase.  In  addi- 
tion, the  more  firmly  the  vessels  are  bound  to  the  tissues  the  less  easy  is  it 
to  produce  a  pulse  alteration.  Gzermak*  and  SchmalP  have  observed 
marked  rhythmical  altomtion  in  an  arterial  loop  that  projeeted  into  the 
vitreous  humor,  the  other  retinal  arteries  being  pulseless.  Tliat  these  pulse 
phenomena  are  also  related  to  the  elasticity  of  tlie  vessel  walls  has  been  es- 
tablishes! principally  by  Thoma,^  Rahlmann  and  his  pupils  liave  referred 
these  pulse  phenomena  to  the  consisteney  of  the  blood. 

Usually  the  pulse-wave  ceases  Ijefore  it  rt^aelies  such  narrow  arteries  as 
the  central  artery  of  tlie  retina,  and  intra-ocular  tension  also  njicrates 
against  rhytlmiita!  pulsation.  If,  how^ever,  the  ordinary  pulse-wave  is  ab- 
normally greatj  then  the  central  artery  and  its  i tranches  will  show  distinct 
pulsation,  and  also  under  some  circumstances  one  corresponding  with  the 
veins  and  their  l»ranches. 

In  t!ertuiu  lieart  aflfections,  such  as  aortic  insufficiency,  in  which  pulsation 
oocurs  even  in  the  finger-nails,  rli)  thmical  reddening  and  bleaching  of  the 
disk,  aa  has  lH?cn  destTil>ed  by  Quincke,*  Becker,*  and  Fitzgerald,*  may  l>e 
perceived.  Here  the  pulsi*tion  of  the  retinal  artery  can  be  observed  for 
some  distance  from  the  papilla,  even  to  the  branches  of  second  degree.  It 
is  neo^ssary  for  the  production  of  these  phenomena,  however,  that  the 
pulse-wave  in  the  aorta  sliall  be  abnormally  strong  and  subside  with  un- 
usual quirk uess.  At  times,  in  spite  of  a  marked  insuffieiency  of  the  aortic 
valves  and  <lecided  dilatation  and  hyjx^rtrophy  of  the  left  ventricle,  no 
retinal  pulse  (or  sliglit  at  tlie  most)  can  be  seen.  In  other  eases,  however, 
with  modemte  degrees  of  valvular  disease  and  with  but  little  change  in  tlie 
heait,  markctl  pulse- phenomena  becrtme  perceptible.  This  result  has  led 
Thoina^  to  connect  these  cases  witli  the  arterio-sclerosis  which  supervenes 

>  Centmlblatt  fur  pmktis^he  Augenheilkunde,  1883.  S.  289. 
'  Archiv  fur  Ophtlialiiiologie,  Band  xxxiv. 

>  Ibidem,  p.  35. 

*  Berliner  kHniache  WQcbenechrift,  1&68,  Nr,  G4»  and  1870,  Kr.  2U 
6  Arcliiv  furOpbthnlmol-tgie,  Band  3cvni.,  I.,  18T2. 

*  British  Medienl  Jciumiil.  Dpcemhor,  187L 
^  Aruhiv  fur  Ophlhulra'^logie,  Bntid  ixxv. 
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upon  valvular  disiBnsc.  He  has  [jroduced  artificial  aortic  itisuificiency  in 
dogs  by  perforating  their  aortic  valves.  On  the  following  clay  tortuosity 
and  pulsation  of  the  retinal  artery  were  developed,  while  the  elasticity  of 
the  arterial  walls  became  decidedly  diminif^hed.  Subsequently  distinct  ar- 
terial sclerosis  of  the  aorta  could  be  demonstratcdt 

In  well-marked  cases  of  aortic  insufficiency  pulsation  of  the  veins  is 
sometimes  found  to  be  more  pronounced  than  it  is  in  the  arteries.  In 
regard  to  tliis,  the  writer  can  confirm  the  statements  of  Helfmeli,  Becker, 
Go  were/  and  van  Osten-Sacken.  The  last*named  author  explains  these 
progressive  pcTipheml  pulsations  in  aortic  insufficiency  by  stating  that^  dur- 
ing the  heart's  systole,  the  pulse  waves  enter  the  veins  through  tlie  capillaries 
and  there  produce  dilatation.  This  is  followed  by  a  contraction  of  the 
vessels  during  the  heart's  diastole,  which  becomes  marked  upon  account  of 
the  pre-existing  pathological  enlargement  of  the  capillaries. 

In  a  case  of  aortic  insuffideocy,  the  writer  has  satisfied  himself  that  the 
arterial  and  tlje  venous  pulse  were  syucbronous  while  a  simultaneous  well- 
developed  intermittent  outflow  existed  in  the  capillary  venous  terminals. 
The  intermittent  diminution  of  the  venous  end-flow  closely  followed  the 
pulsatory  contniction  of  the  vein.  From  the  investigations  of  these 
obser\Trs  alreatly  quoted,  as  well  as  those  of  Helfreieh/  Schraall/  van 
Osten-Sackenj*  and  the  writer,  the  other  varieties  of  valvular  heart- 
disease,  as  a  rulcj  do  not  exhibit  any  visible  pulsations  in  the  retina.  Still, 
Schmall  (loco  ciiaio)  reports  one  instance  of  arterial  pulsation  that  oocurred 
in  mitral  insufficiency,  and  the  writer  has  seen  one  case  api>earing  with 
mitral  stenosis.  In  uncomplicated  cases  of  heart-disease  marked  dilatation 
of  the  veins  seldom  takes  place. 

DISTURB  A  PfCES  OP  THE  EYE  IN  DISEASES  OF  THE  AORTA,  THE  CAHOTID 
ARTEIHES,  AND  THE  OP1ITIIAI.MIC  ARTERY. 

Embolism  of  the  central  artery  of  the  retina  resulting  from  disease  of 
the  heart  and  of  the  aorta  and  the  carotid  arteries  will  be  considered  later, 
As  rcganls  aneurism  of  the  aorta,  it  becomes  neccawy  still  to  wish^  with 
Becker,  tliat  there  were  a  much  larger  group  of  well-observed  cases.  In 
the  autojisy  of  a  case  of  aneurism  of  the  ascending  branch  of  the  aorta^ 
observed  by  Becker,  not  a  trace  of  sjxmtaneous  arterial  or  venous  pulse 
was  visible.  According  to  this  authority,  the  poaaibility  of  determining 
the  location  of  an  aneurism  of  the  aorta  by  the  circulatory  phenomena 
present  in  the  two  eyes  must  be  considered.  Aneurism  mny  produce  a  re- 
gurgitation of  ttie  blootl  from  the  carotid  artery,  giving  rise  to  a  pulsation 
of  the  retinal  arteries,  but,  from  the  nature  of  the  affection,  it  follows  that 


*  Die  OphtljiilTnolopjie,  etc.,  S  28. 

*  Fesbchrift  zur  Frederic  Hr»rner,  ]8S1. 

*  Archiv  fur  Opbthalmologie^  Batid  xuiv.  S.  1. 

*  Loco  ciUto, 
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the  appearance  of  the  rotiual  v<*^ls  may  he  different, — ^namelvj  when  at 
the  same  time  aortic  insufficiency  exists  along  with  the  aneurism. 

In  two  cases  the  following  observutiou  was  mailo  by  tlie  writer.  The 
fii*st  patient,  with  an  aneurism  of  the  ascending  aorta^  showed  normally 
filled  i^^tiiiiil  arteries  and  veins  widiout  pulsation  in  the  right  eye*  Inter- 
mittent entrance  of  the  blood  only  occurred  Avhen  ordinary  pressure  was 
made*  In  the  left  eye  the  veins  were  distinctly  enlarged,  only  a  slight 
pressure  on  the  globe  beiug  required  to  produce  an  intermittent  flow  of 
blood  in  the  arteries*  If  a  pressure  that  was  sufficient  to  induce  an  inter- 
mittent arterial  pulsation  in  the  normal  eye  %va^  exertetl  on  the  left  one,  the 
arterial  terminals  became  empty.  In  this  case  the  blood -pressure  in  the  left 
carotid  and  the  left  retinal  arteries  was  manifestly  diminishe^l,  and,  in  con- 
sequence, the  retinal  arteries  were  dilated.  In  the  other  case  of  aneurism 
of  the  aortic  arch^  the  left  pnpil  was  contracted  from  paralysis  of  the  sym- 
pathetic nerve,  but  the  iml}>ebral  fiasure  was  not  narrowed.  No  pulse  could 
be  determined  in  either  the  camtid  or  the  brachial  arteries,  hut  it  could  be 
felt  in  the  crural  arteries.  This  patient  was  a  syphilitic  and  had  bilateral 
pigmentary  chorio- retinitis  of  the  entire  fundns.  Tlic  disks  were  normal. 
With  pressui-e  on  the  ball,  the  blood-cohimn  at  the  venous  ends  became 
granular,  and  a  similar  reflex,  which  was  already  narrow  and  taint,  became 
narrower  and  less  distinct-  At  the  papillar)^  end  of  the  venous  branches 
the  granular  contents  of  the  veins  could  l>€  seen  to  flow  centrij>etally.  By 
iiun^singthc  pressure  the  cod  tents  of  the  vessels  became  brighter  and  more 
granular  and  the  velocity  of  the  current  decreased.  If  the  pressure  was 
removed  the  current  rapidly  quickened*  The  section  of  the  vessels  in 
which  the  current  was  present  became  darker  red  and  the  visible  flow 
ceas(d.  In  this  case  a  markedly  decreased  blood- pressure  in  the  carotids 
and  retinal  arteries,  by  which  an  artifieially  increased  intra-ocufar  tension 
alone  stop|>cd  the  circulation  of  the  blood  in  the  retiual  vessels^  was  that 
which  was  licing  dealt  with.  It  is  remarkable  that  this  scanty  blocKi-supplj 
produced  no  jwrmanent  disturbance,  notwithstanding  the  fact  that  the 
slightest  hindcrance  to  the  circulation  was  sufficient  to  induce  momentary 
blindness. 

The  other  ocular  symptoms  arising  from  aneurism  of  the  aorta  result 
from  paralysis  of  the  sympathetic  nerve^  and  manifest  themselves  in  vaso- 
motor disturbance  s,  including  contraction  of  the  pupil  and  jmlpebral  fissure, 
upon  the  affected  side.    Ogle*  has  published  fifteen  cases  of  this  nature. 

Paralysis  of  the  sympathetic  nerve  is  rarely  caused  by  an  aneurism  of 
the  common  carotid'  or  of  tlie  internal  carotid  arteries.*  Frequently  these 
affections  are  unaceomjmnied  by  visible  changes  in  the  eye  of  the  same  side. 
The  author  has  observed  in  a  case  of  aneurism  of  the  external  carotid 
artery  an  absence  of  venous  end-pulse  in  the  corresponding  eye,  which 
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pIienomenoQ  was  very  evident  In  the  opposite  organ.  When  aneurismal 
dilatation  of  the  carotids  is  present  on  both  srdcs^  the  oeiilar  disturbaneea 
prove,  as  has  been  observed  by  Michel/  to  be  more  striking*  Marked  de- 
terioration of  vision  and  decided  fulness  of  the  veins,  witb  scattered  areas  of 
opacity  in  the  retina,  were  observtxl,  Michel  h  is  referred  to  the  choked 
disks  which  were  present  in  the  changes  fotmd  in  the  carotid  arteries,  these 
cooditions  interrupting  the  flow  of  iyrnph  from  the  lymph-spaL^es  of  the 
optic  nerve  towards  the  brain.  The  so-eidled  arterio-venona  aneurism  be- 
tween the  internal  mrotid  artery  and  the  cavernous  sinus  which  produces 
pulsating  exophthalmna,  may  occur  spontaneously  or  can  be  produced  by 
traumatism  J  the  essential  lesion  being  a  rupture  of  the  carotid  artery  into 
the  (^venious  sinus.    (See  article  on  Diseases  of  the  Orbit) 

Owing  to  its  extreme  rarityj  true  aneurism  of  the  ophthalmic  artery 
plays  an  unimportant  jjart.  It  can  prwhice  tlie  same  symptoms  as  the 
previously  deseribc*d  affection.  Strong  compression  of  the  ophthalmic  veins 
may  protUiec  marked  stasis  in  the  veins  of  the  orbit  (Guthrie).*  Pseudo- 
aneurism  of  the  ophthalmic  artery  and  diffuse  pseu do -aneurism  of  the  orbit 
must  Im  extremely  rare  (Sattler,  loco  ci'tato).  The  same  is  true  of  arterio- 
venous aueurism  of  the  orbit  and  of  cirsoid  or  raciemose  aneurisni.  Vari- 
cose dilatation  of  the  ophthalmic  vein  is  also  an  unusual  affection*  Panas^ 
cites  but  thirteen  instances  to  Ih?  found  in  medical  literature. 

Only  a  few  cases  of  thrurabosis  of  the  carotid  and  throml>osis  and  em- 
bolism of  the  ophthalmic  artery  have  been  described*  Steffan's*  assump- 
tion that  the  cases  of  embolism  of  tire  central  artery  are  instances  of 
embolism  of  the  ophthalmic  artery  has  not  l>een  sup^torted  by  recent 
investigations,  Frankel,''  Uhthoifj*  and  Elschnig^  have  proved  that  ob- 
struction of  the  opfithalmic  artery  from  thrombosis  has  but  little  injurious 
effect  upon  intra-ocuilar  circulation^  although  it  may  produce  marked  tem- 
porary visual  distnrl)ance,  Elschnig  {foco  ctWo)  also  shows  the  same  to  be 
true  of  thrombus  of  the  internal  carotid  artery  or  even  the  common  carotid 
artery.  Tlie  observations  of  Michel  ^  in  a  case  in  which  the  oph thai moac<> pic 
appearances  were  th<jse  of  em  hoi  sm  of  the  central  artery  of  the  retina,  hut 
the  lesion  was  that  of  thrombosis  of  the  internal  carotid,  prove  nothing 
adverse  to  what  has  just  been  said,  as  tlie  author  himself  admits  the  possi- 
bility of  a  piece  of  the  thrombus  having  become  detached  and  lodged  in 
the  central  artery,  in  which  position  it  became  subsequently  absorbed.  In 

1  Festsehrifl  aur  Frederic  HoTner^  18SL 

'  Lecturer  fm  Op^mtive  Surgery  of  Ibo  Ey«,  London,  1873  ;  Handbwcti  dea  geaam niton 
Ang^nhdlkundot  Band  wl  B,  854. 

•  Tmt4  de*  MBlftdi<a  des  Yeux,  Puri^,  1804. 

•  Archiv  fiir  Ophthalmoloj^e,  Band  Tcii, 

•  Archiv  fur  palbologlsche  Antitoinie  und  Physiologie,  iind  tttr  kliniachtJ  Medidn, 
B«n<l  Uiix, 

•  AreMv  ftir  Ophthalmologie,  Band  iii,,  L,  S,  2X 
'  ri)idem,  xxjtijt.  p.  34. 
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Gowers's^  case  of  partial  thrombosis  of  the  internal  carotid  arterj^  and  the 
opiitlmlaiic  artiirv^  m  wliich  the  eyeball  was  destmyed,  a  styptic  embolus 
may  have  produced  the  deMruction.  Tbe  results  following  ligation  of  the 
eommoo  carotid  artery  sjx^ak  against  an  obstruction  of  these  vessels  pro- 
ducing serious  injury  to  the  eye*  Likewisej  compret^siou  of  the  com  moo 
carotid  artery  in  the  neck,  Avhich  Elschnig  practised  upon  himself,  did  not 
produce  any  change  in  the  retinal  circulation  or  in  the  functioning  of  the 
retina  itself 

Thrombosis  of  the  cavemouri  sinus  will  not  be  considered  in  thia  con- 
nection. In  mre  instances,  spontaneous  thrombosis  is  induced  in  this  locality 
by  marasmus  arising  from  exhausting  diseases,  as  has  been  observed  by 
Heubner,*  Hnguenin,^  and  Coupland  *  Thrombosis  from  iiijury  is  just  as 
infrequent  The  throralmtic  process  may  extend  from  the  orbital  veins  into 
tiie  sinus,  or  vice  va-^.  Simple  thrombosis  of  a  cavernous  sinus  dnes  not 
pro<1uoe  (X)ngestion  of  the  veins  of  the  orbit^  and^  consequently,  exophtlial- 
mus  only  results  when  the  inferior  and  the  superior  ophthalmic  veins  are 
also  thrombosed. 

CIRCULATORY  DISTURBANCES  IN  THE.  AEKA  SUPPLIED  BY  THE  CENTRAL 
ARTERY  OF  THE  RETINA  FROM  EMBOLISM  AND  THROMB0818, 

In  eniljolism  and  thrombosis  of  the  central  artery  tiiere  is  found  the 
most  pronounced  aneemia  of  the  retina,  with  the  exception  of  the  variety 
which  follows  the  rare  lesion  of  laceration  of  the  central  artery  from  forei* 
lile  separation  of  the  optic  nerv^e  of  the  globe*  The  complete  blindness 
which  ftillows  rapidly  upon  total  obstruction  of  the  central  artery  reveals 
the  importance  of  the  supply  of  the  blood  to  the  retina.  This  function  is 
never  regained!,  even  though  the  obstruction  lasts  but  a  brief  time  and  is 
Eiyon  lbllowe<l  by  restoration  of  the  circulation.  It  is  only  in  a  few  eases 
that  very  slight  vision  is  retained  or  is  regained  during  the  coui^e  of  the 
disi?ase.  Many  }x»ints,  lioweverj  in  reference  to  these  affections  have  not 
yet  received  satisfaetory  ex]>lanatioii.  The  question  in  which  cases  the 
symptoms  of  obstruction  of  the  central  artery  are  to  be  ascribed  to  embo- 
lism and  which  to  thrombosis  still  requires  decisive  answer.  In  a  majority 
of  instances  the  explanation  favora  the  occurrence  of  embolism*  In  A. 
voti  GmefeX*  in  Schwetgger's,*  and  in  SiclieFs^  c^ses,  an  embolus  in  the 
lamina  cribrosa  was  demonstratetl  to  be  the  cause  of  the  obstruction- 
Priestley  Smith*  found,  four  months  after  the  appearance  of  an  emlx)lism, 


'  Die  Opiitlialmofcopie,  S.  87  und  109, 

•  Arcliiv  der  Heilkunde. 

'  Ffithcttogisehe  B^itmge,  Zunch,  1869* 

•  Th«  Medical  Times  and  Gazette,  1881, 

'  Archiv  fur  Ophtliftlmulog^ef  Bund     S.  1* 

•  Ueljer  deni  Gebmuoh  dea  Augenapiegelgj  Bertin,  1864. 
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that  the  artery  was  ohstructeil  im mediately  behind  tlie  eyeball,  Schmidt- 
Rimpler^  has  demonstrated  the  preseiioe  of  an  embolic- thrombotic  cl{>siire 
of  the  central  artery  immediately  after  its  entrants  into  the  optic  iicrve. 
In  a  micros4-opic  examination  mnde  by  Nettleship^  some  five  or  six  nnuiths 
after  the  ocKnirrence  of  blindness^  he  came  to  the  conclnslon  that  a  throm- 
bosis had  been  added  to  an  embolism,  glaucoma  being  present.  On  the 
otiier  hand,  in  a  case  reprted  by  Loring,^  Delafit.^ld  found,  eleven  months 
after  an  enibol'sni  liad  l>een  diagnosed,  that  tlic  central  artery  and  vein  were 
nearly  empty.  The  eases  of  Pop]>*  and  Hirsehberg  (Becker)*  have  shown 
that  three  years  and  five  months  iTspectively  after  an  embolism,  the  vessels 
were  normal  and  their  lumen  was  free.  Schnaljel  antl  Sachs*'  found  an 
era!>olus  in  the  portion  of  the  central  artery  lying  betwec^n  the  layers  of  the 
lamina,  two-thirds  filling  the  lumen,  with  a  second  eml^»lu3  in  a  branch  of 
the  inferior  artery  at  the  point  where  it  crosseil  the  papilb.  One  year  after 
the  primary  affection  Mauz  ^  found  in  a  glaucomatous  eye  an  embolism  that 
failed  to  present  any  definite  structure.  The  mass  was  lying  free  in  the 
artery  in  the  anterior  portion  of  the  kmiuacribrosa.  Eight  weeks  after  the 
occurrence  of  an  embolism,  Gowers**  saw  an  oblong  granular  embolus  situ- 
ated t>ehind  the  lamina  cribrnsa,  with  small  fragments  in  the  contracted 
arteries  on  the  papilla.  Similar  cases  have  been  reinirted  by  Wagenraaunj* 
UhthoB'/'^and  Elschnig."  Marple  has  seen  in  a  longitudinal  section  of  an 
eye  that  was  removed  for  glaucoma  (seven  weeks  affer  the  ot»st  ruction  of 
the  artery)  an  emb*jlns  situated  immediately  Iwhind  the  lamina  cribrosa ) 
IK>steriorly  in  the  central  artery  there  was  a  thrombus^  la  these  sixteen 
cases  in  which  anatomical  studies  have  been  made,  the  obstruction  of  the 
centra]  artery  occurred,  in  most  of  the  cases,  in  the<¥icinity  of  the  lamina 
cribrosa.  In  iltvoe  instances  only  (Ln^ring,  Popp,  and  Hii^schWrg)  no  em- 
bolism ctitihl  be  di^ovcred.  In  one  case  rc|K>rtcd  l)y  Nettleship,  and  one 
noted  by  Sc*hmidt  Riniplcr,  primary  thromljosis  was  susi>ected.  The  ana- 
tomical material  at  hand  has  licen  insufficient  to  jnu^mit  of  a  conclusion  as 
to  wliat  part  |)rimary  thromlmsis  plays  in  the  occlusion  of  the  artery;  the 
want  of  prt^pcr  ans^wer  being  further  emphasized  because  the  microscopic 
examinations  were  not  made  for  a  long  time  after  the  occurrence  of  tte 


*  Archiv  ftir  OpMhalmologiej  Btttid  xx. 

*  Rovrtl  Li>ndt»ii  0[>hthfllriiic  Hospital  Rej>orta,  lfi74,  p,  9,  1875,  p,  26L 
'  Tln3  ATTu*rican  J<mnial  of  the  Mcdicftl  Scit^ndes,  1874|  April. 

*  Dists&rtjition^  fU^pGnhpiTET.  1875. 

*  Centrfllbltttt  fur  pmktische  AujEtenbeilkunde,  1884^  Band  viiL 
'  Anehiv  fur  Aui^enheilkufidc^  1885, 

'  Fe^tsehnft  zur  Feier  des  Biebzig«ti?n  Geburtstages  von  Hermann  voa  Helmliollz, 
189  L 

*  The  Lnncet,  1875,  And  Die  Ophthalmoscopiei  8.  41. 

*  Archiv  fur  Ophth»lmolojne,  Band  Ix. 
»  Arch  I V  fiir  Augonhtiilkunde,  180^,  62. 
"  Ibidem,  1892,  p  4. 

"  New  Tnrk  Kye  and  Ear  Inflnniry  Reports,  1896. 
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blindness,  thus  |>crmittitig  post-mortem  changes  tliat  might  invalidate 
results/ 

Ncvertht^lrss,  these  few  anaiomical  studies  have  led  to  the  belief  that 
the  ophthnlnnjscopic  appeiirauces  known  as  embolism  of  the  central  artery 
of  the  retina  actually  result  either  from  an  embolism  or  a  thrombosis,  thus 
greatly  weakening  any  hypothesis  that  they  are  due  to  embolism  of  the 
ophthalmic  artery  (Steffan)^  or  to  hemorrhage  into  the  sheath  of  the  optic 
nerve  {Magnus}. 

While  the  embolic  nature  of  the  process  has  oot  been  absolutely  dis- 
proved,  still  the  number  of  observations  in  which  no  possible  scmrce  of  origin 
for  emijoli  could  be  found  was  large.  Therefore  the  assumption  is  permis- 
sil>le  tliat  in  these  cases  the  obstruction  was  tine  to  thromlwsis^  as  has  been 
stated  by  A,  von  Graefe,  Inflammation  in  the  vicinity  of  the  central  retinal 
artery  need  not^  however,  produLt;  thrombosis  in  the  vessel,  as  in  the  in- 
flammatory processes  in  the  head  of  the  optic  nerve  sjniptoms  of  o  list  ruc- 
tion of  the  artery  are,  as  a  rule,  wanting.  It  is  necessary,  however^  to  take 
into  consideration  the  local  conditions  that  are  present  in  which  the  central 
artery  entering  the  eyeball  divides  into  branches  at  this  point.  The  vessel 
is  also  subjected  to  intra-ocular  tension^  and,  consequently,  it  is  reasonable 
to  believe  that  these  two  factors,  together  w^ith  the  motion  which  the  optic 
nerve  at  its  ocular  insertion  continually  undergoes  during  the  movement  of 
the  globe,  can  give  rise  to  certain  alterations  in  the  vessel  walls  which, 
imder  some  conditions*  may  produce  a  thromlxisis.  It  must  also  be  assumed, 
as  will  be  sei*n  later,  tliat  sneh  local  predisposiug  condiii(»ns  in  the  eentral 
nitinal  vein  in  which  throDilx>sis  may  apjvear  play  an  im(H>rtiint  r6(e. 

Among  other  airthors  who  express  a  doubt  as  to  ihe  obstruction  of  the 
central  artery  always  being  due  to  embolism  are  Mauthner,,'  Loriug/  Net^ 
tlesliip^*  H*  I>-  Xoyes,*  Wadswortli/ and  Priestley  Smith-®  The  last  named 
author  asserts  that  medical  aid  is  of  more  service  in  thrombosis  than  it  is 
in  emlwlism.  He  also  states  that  in  cases  in  which  thrombosis  has  declared 
its  prcst>ace  by  tninsient  obscuration  of  sightj  he  has  been  alile,  under  certain 
ciivum.stanccs,  to  avert  blindness  by  increasing  the  heart's  action.  From  a 
diagnostic  stand*point  heconsidci-s  the  obscuiration  of  vision,  which  in  many 

'  It  flppeara  to  tho  writer  that  the  inveetigBtions  are  not  hIwbjb  pmperlj  performed. 
Wn  eitprierice  has  Wqu  tliat  it  h  lK»ttorto  mnkp  ibi?  spcljont  at  ri^bt  ungU^a  to  the  vess^U, 
ttnd  m>t  1oD£;itadinaHj,  an  hof  been  done  in  tnit&t  itiMHtioea.  ltong:itudliiul  eootlone  du  not 
afford  «utficknt  information  as  to  the  ctmtents  of  tlie  ve^sels^  wbilc  in  transverse  one*  tho 
tupo|^r«phj  of  tlie  rhimgefi  enn  be  mi^re  rondilj  studipd.  Ueualty^  the  tnmi  impottttnt 
findiniE:^  are  those  tbiit  nre  obtwiued  bj  a  combined  study  of  the  condition*  that  are  ctin- 
tainpd  in  two  or  ibree  spctictne. 

*  ArcbSv'  fur  OphlbHlroolo^e,  Bund  xii  ,  I. 
»  M**dicinis<.be  Jiibrbtiobert  Wien,  1S73,  195. 

*  Americfin  Journal  of  the  Mf^dienl  Science*,  vol  Ikvh, 

*  British  Medicjil  Jotimal,  1879. 

■  TrnTssactionA  of  the  American  Opbtbalmologicttl  Society t  ISSSj  p.  Q8. 
»  Ibidi^m,  IROO,  p.  (iT2. 

*  The  Ophthfllmic  Eeview,  1881,  voK  iil.  p.  1- 
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cases  precedes  tlie  olietruction  of  the  artery,  of  most  decided  s^ignificanoe.  He 
asserts  tJjut  tliis  temporary  darkening  may  occur  much  earlier  in  lieginning 
thrombosis  tbiiii  it  does  in  embolism.  Similar  cases  have  been  seen  by 
Parinand'  and  Galezowski,* 

Tlie  writi-r's  views  on  tliis  subject  have  found  expimsion  Jn  a  measure 
in  the  work  of  Kern,^  who  has  coUtctt^d  the  cases  of  emkjlism  from-lhe 
eye-elinic  in  the  Uuiversity  of  Zurich  between  the  years  1864  and 
and  in  the  writer  s  private  case-bot>ks  from  the  year  1878  to  the  year  1891, 
Out  of  a  totul  of  fifty-four  tiiousand  eight  hundred  eye  cases,  only  twelve 
instances  of  so  called  embolism  of  the  central  artery  of  the  retina  were 
found,  and  in  but  two  of  these  cases  was  an  undoubted  source  of  the  origin 
of  cmbuliis  obtained.  Thus,  in  eighty-tliree  per  cent,  of  these  tw^elve  cases 
no  positive  rause  for  embolus  t*oakl  be  detected.  The  same  author  hascijl- 
lectetl  etglity-tiiree  cast^  of  so-ealled  embolism  of  the  central  artery  from 
medical  litemtui*ej  in  which  the  heart  and  VLisciiIar  conditions  were  noted, 
and  as  a  result  he  has  found  that  in  sixty-six  [kt  cent,  no  positive  causative 
factor  for  the  origin  of  the  embolism  could  he  determined.  On  the  con- 
trary, a  diseased  condition  of  the  [wnpheml  vessels  which  might  give  rise 
to  a  tlimmbus  seemed  to  exist  ui  some  of  the  cosm.  In  sixty-thi^ee  in- 
stances in  which  the  author  could  not  find  any  positive  cause  for  embolus, 
tliei'e  were  twenty- four  examples  of  sclerosis  of  the  peripheral  arteries,  five 
of  chronic  nephritis,  and  six  of  syplulis.  These  facts  have  led  Kern  and 
tfie  w^riter  to  the  following  c<jnelusions :  1.  That  a  majority  of  the  cases 
that  present  tlie  picture  of  embolism  of  the  central  artery  are  not  due  to  an 
embolus,  but  are  prc^bably  de|}endent  upon  a  local  disease  of  the  central 
artery,  sucti  as  atheroma,  syphilis,  endarteritis  from  chronic  kidney-disease, 
or  other  dysei^sia,  2,  That  syphilis  should  be  considered  more  commonly 
the  cause  of  this  afleetion,  especially  in  eases  in  which  there  is  not  any 
anomalous  heart  affection. 

Since  examining  anew  all  the  literature  i>ertaining  to  this  affc^tion^  the 
wrUer  not  onit/  reitende^  his  expressed  opiuion,  but  goes  a  stej)  further,  and 
says  thai  tlie  entitle  theory  of  emboli^fm  of  the  caUral  artery  of  the  relhm  re- 
quires f  andamental  vertfictdion  in  order  that  light  may  be  shed  upon  many  of 
its  ohacure  points^  In  the  wTiter*s  opiiiion,  not  onee  in  tlie  above-cited  four- 
teen anatomical  studies  has  sufficient  proof  been  prest^ntetl  timt  in  the 
majority  of  eases  embolism  was  present;  moreover,  in  a  large  proportion 
of  the  cases  previous  endarteritis  and  thrombosis  had  been  active  in  pro- 
dneing  obstructltm  of  tlie  vessel.  All  reports  based  upon  a  study  of  longi- 
tudinal sections  must  be  accepted  with  caution.  The  theory  of  partial 
embolism  of  the  central  artery  (a  very  questionable  condition,  and  one  that 
is  difficult  to  understand)  has  also  been  advanced  to  explain  certain  symp- 
toms of  so-eallcd  embolism.    It  is  necessary,  how^ever,  hcrej  to  assume  a 

1  Gazett'e  medicalu  de  Pari»,  1882^  No.  60, 
*  Tnnt6  (I'0|ihthiilmoe<H)f>ii*,  188ft,  p.  l6o. 
Zur  EmlxJie  dvT  Arterien  Retina.    Inauguml  DbBertalion,  Eiinch,  1802. 
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partial  obatmctioD  in  a  majot  ity  of  these  cases  jd  order  to  barmonize  tbe 
symptoms  of  an  embolic  protx?sSj  but  neitlier  tbis  theory  nor  any  otber  cou- 
ceniing  c^mbolism  is  sufficient  to  expluia  the  precursory  cbauges  aud  the 
symptoms  of  the  vai^ious  cases. 

In  general,  only  n on  infected  emboli  are  here  considered,  this  subject- 
maMer  treating  only  of  such  emboli  as  are  met  with  lu  hciirt-discase,  in 
aortic  aneurism^  or  perhaps  in  atheroma  of  the  larger  arteries.  Further^  a 
thrombotie  clot  may  act  as  an  embolus.  The  i>ossibility  of  a  so-called 
**  crossed"  embolus  ^  must  lye  considered, — that  isj  in  case  of  an  open  foramen 
ovale  of  the  heart,  a  thrombus  originating  in  &  vein  may  be  carrial  into 
the  tmrotid  or  its  branches.  Further,  a  parenchymatous  eell-embt)lus^  may 
result ;  a  hepatic,  a  placental^  or  a  bonc-mari'ow  t^ll  may  lie  Ixjrne  away  and 
furm  an  embolism,  acd  eventually  also  a  ''crossed"  embijlism  may  take 
place.  Finally  j  a  fat  embolus  may  be  observed  iu  the  eyes,  all  hough  nt»ne 
as  yet  has  been  descTibed,  Besides  tlie  known  causes  of  fat  cml>oli,  lacera- 
tion or  inflamuiation  of  the  bone-marrow,  inflammation  of  the  sulK-utaneinm 
and  pelvic  falty  tissue,  contusion  or  necrosis  of  the  liver,  and  simple  severe 
contusion  of  tlie  bones  (according  to  RiblxTt)*  may  produce  the  condition. 

It  is  necessary  to  differentiate  between  emboli  of  the  trunk  of  the  cen- 
tral artery  and  those  of  the  branches^  since  different  rcsuhs,  both  anatomical 
aud  clinical  J  follow  the  two  forma 

I* — OBSTRUCTION  OF  THE  TRtJKK  OF  THE  CENTRAL  ARTERY- 

In  this  condition,  quite  suddenly,  complete  or  almost  complete  blind- 
ness  nocurs  io  one  eye.  This  condition  may  be  observed  on  awakening  in 
the  morning,  or  noticed  follow  ing  severe  physical  exertion*  If  the  blind* 
ness  does  not  occur  during  sleep,  the  attack  is  generally  accf*mjianiet]  by 
marked  light  and  color  phenomena.  Speedily,  however,  all  objects  ap- 
]>ear  enveloped  in  a  gray  or  a  tinted  mist*  In  some  cases  the  obscuration 
of  the  visual  field  will  proceed  from  the  iJeriphery  towanls  the  centime,  w  hile 
in  others  it  will  extend  from  the  centre  tow^ards  tlie  periphery.  In  many 
patients  permanent  blindnefis  is  preeedtxl  far  ^et^cral  treeks  or  mmth  by  a 
traiwicni  diMurhunve  of  vmhn  in  the  ajfedcd  eye,  thi^  appearing  in  the  fof^ 
of  a  mmpfde  or  a  partktl  bfindnesa  which  lasts  for  but  a  few  minutes  or  hours 
at  a  time.  There  tun  be  no  doubt  that  such  prodromal  obscurations  of 
eight  occur  also  in  the  other  eye,  either  simultaneously*  or  while  a  similar 
condition  still  persists  in  the  primarily  involved  eye.  It  may  also  appear 
in  the  second  eye,  after  the  eye  that  has  been  primarily  attacked  has  recov- 
ered. This  TOmbined  disturbance  calls  for  special  consideration,  w  hich  will 
be  given  later. 


*  Berliner  kliniscliij  Wochouschrifl,  1894,  Nr.  1. 
»  Fortscbritte  der  Modiein,  1893,  Kr,  20. 

*  CorreBpondetiKUiutt  fiir  stth  weizer  Aerzte^  1894. 

*  American  Journul  of  the  Medicul  Scioncei,  vol  latvli.,  1894. 
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At  tlii^  pnod  a  marker]  aiiferaia  of  the  retinal  vessels  mav  be  nutk-ed, 
The  vei?si4s  form  narmw  reil  lines  whose  rEn3ification8  become  iocreusiiiglv' 
finer  until  they  disappear.  In  many  cases  the  arteiies  in  the  %4cinity  of 
the  papilla  are  deniunstralde  only  m  bright  white  .streaks.  Tlie  veins 
usually  show  a  largtT  calibre,  but  are  narrower  than  normal ;  especially 
is  (his  so  ujK>n  the  optic  disk.  Towardji  the  periphei^',  on  the  oontrarvi 
their  bhxKl  diameter  Is  grc*ater,  Fre^^iientlv,  njwn  and  in  the  vicinity  of 
the  disk,  the  arteries  and  the  veins  eaunot  l)e  differentiated^  the  light-streaka 
l>eing  wanting*  There  is  an  absence  of  pulse-phenomena  which  is  qnite 
signitleant*  An  intermittent  flow  of  blood  in  the  arteries  cannot  be  iDduced 
by  pim-^nre  ni>on  the  eyelMilL  The  flow  of  arterial  bloutl  to  the  eye  is 
dtber  abolished  or  it  is  greatly  diminished. 

Narrowing  of  the  branehe?  of  the  central  artery  is  rarest  distinctly  .seen 
upon  the  papilla,  which,  aj^  a  rule,  is  [mil id  during  the  ctirly  stagc?^  of  the 
affection*  In  some  c^iacs^,  in  which  there  is  a  complete  aunibilatii^ii  of  the 
retbal  circulation^  normal  tint  of  the  disk  may  be  observctb  An  important 
symptom  of  obstruction  of  the  central  artery  is  the  usually  rapid  onset  of  an 
opalescence  of  the  retina  that  involves  only  those  iwjrtiuns  of  tbo  retina  tlmt 
possess  the  greatest  thickness^ — that  is,  in  tlie  vicinity  of  the  mai-ula  Intea 
and  the  zones  that  surround  the  |\a}nlla*  For  this  r*.^ason,  the  middle  uf  the 
fovea  centralis  presents  a  dee|>-rcd,  ill-defined  s[>ot  which  was  formerly 
ci>usidered  as  a  hemorrhage.  In  reality  it  is  the  choriuitl  tliat  shows 
throngh  the  opalescent  retina,  allowing  its  color  to  be  intensified  by  contrast. 
Should  tlie  chorioid  be  highly  pigmented,  the  spot  will  appear  dark,  as 
Inoiiye*  has  observed  in  a  coal-black  Japaiiese*  The  same  a]»pearance 
would  present  itself  in  Negroes.  The  densest  ba^  is  sitnatetl  around  the 
margins  of  the  fovea,  and  in  this  region  the  retina  ap|>ears  of  a  milk- 
wliite  tint. 

By  feeble  ilhimination  the  opacity  assumes  a  bluish  or  a  greenish  tint, 
and  by  intense  illnminalioo  it  appears  a  d  nisc  white  with  bright  stipplinga 
and  brilliant  points.  Fmni  the  mai^nla  in  all  diretH ions,  except  towards  the 
papilla,  the  opacity  fades.  The  circnm papillary  opacity  frequently  dif- 
fuses itself  in  varjing  degrees  as  fine  radiating  strialions*  Towards  the 
periphery  the  hazy  retinal  area  gradually  lessens  until  the  normal  red 
reflex  of  the  eye-ground  can  be  recognized.  When  the  ojiadty  does  not 
veil  the  vessels  it  frequently  causes  them  to  aBSume  a  peculiar  api>ear- 
ancCj  so  tliat  by  some  the  arteries  are  stated  to  be  as  dark  as  the  veins 
usually  are<  In  the  macular  region  the  finer  vesst4s  am  unusually  dark  and 
prominent.  The  opacity  of  the  retina  may  be  distributee!  irregularly  in 
awonlance  with  the  restriction  of  the  flow  of  bhxMl  of  the  rc*tina*  The 
retina  itself  may  he  somewhat  thiekeDcd  in  the  portions  that  show  the 
greatest  opacity. 

The  haze  may  appear  very  quickly  after  the  olistruction  of  the  artery* 


^  Central bktt  fur  pmktiiche  Atigenh^ilkundo,  ISQS,  8.  820. 
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In  one  instance  Oliver^  saw  a  bloutl -current  in  nearly  all  the  vesauls, 
Dnritig  this  stage  of  the  alfetrtion  mi  intermittent  pulaatoiy  entrance  of 
blood  into  the  central  arteiy  haa  been  rarely  Ibuml  (Elschuig).* 

Theji^e  current-piienoniena  generally  last  but  a  brief  time.  They  fre- 
quently give  place  to  an  increased  fulne^  of  the  vessels^  this  eatitiniiing 
siraultaneonsly  with  the  appearance  of  lieniarrha^es  ^  whereas,  when  there 
is  merely  an  improvement  in  the  filling  of  tlie  vessels  or  when  the  ve^ls 
remain  contractedj  heraorrhagie  extruvsisation  rarely  takes  place.  Fischer^ 
fiUind  hemorrhages  noted  forty  seven  times  in  one  hundre<l  and  fifty  five 
re|>orted  cases  of  emb*>lisra  in  the  trnuk  of  the  centiid  artery,  these  usually 
occurring  in  the  vicinity  of  the  disk  and  the  macular  region. 

The  red  sjK>t  in  the  centre  of  the  fovea  may  be  due  to  a  blood  mass 
(Fnchs)**  Hemorrhages  usually  appear  from  ihree  to  twelve  days  after  the 
onset  of  the  affect  iyn»  In  crises  in  which  the  vessels  of  the  retina  have  for  a 
time  even  shown  g*>od  ealibi%  atrophy  of  the  vessels,  with  a  diminishing 
blood  fiujtply,  pnxluces  a  pallid  nerve-head,  and  an  atrophic  retina  becxjmes 
noticeable* 

After  a  varying  jmuwl  of  time  the  retina  itiielf^  as  a  rule,  regains  its  tmns- 
parcncy.  The  vessels  may  becjome  narrower,  and  their  walls  so  tliiekened 
that  finally  merely  narrow  delicate  threads  remain  ^  or  the  vessel  walls  may 
beconje  so  opaque  as  to  apt>ear  as  white-  or  yellowisli-whitedined  bands, 
in  the  middle  i>f  which  thin  threads  of  blood  are  evident  The  arteries  are 
affected  to  a  greater  degree  tlian  the  veins.  Most  of  the  oises  of  so-called 
embolism  of  the  central  arterj^  advance  to  complete  or  almost  total  blindness. 
When  recovery  of  vimon  takes  place  it  is  often  but  j>artiab  If  the  defect  is 
oentral  (giving  rise  to  central  scotomata),  vision  will  be  jx^r.  Should  central 
vision  remain  good,  sight  will  be  more  or  less  usefnl.  At  timc^  it  has  been 
observed  that  what  was  at  first  a  darkening  of  the  entire  field  may  give 
place  to  a  i>artial  defk:t  in  the  visual  field.  Thus  a  quadrant  area  or  one  of 
the  lower  or  the  upper  half  of  the  field  may  remain  blind,  the  macula 
sharing  tu  some  extent  in  the  loss  of  function.  Quadrant  or  sectorial 
defects  occur  most  frequently  in  embolism  of  the  branch  of  the  cerel>ral 
artery.  A  permanent  central  scotoma  has  been  but  rarely  described  (Eales,* 
Hirsch/  Jasche^). 

II. — BRANCH  EMBOLISM, 

When  the  phenomenon  de[)ending  upon  an  obstrnction  to  the  blood- 
supply  pi^sents  itseif  in  the  area  that  is  supplle^l  by  a  bmneh  of  the  eer^ 
bral  arterj',  it  is  at  the  present  time  viewed,  without  exception,  as  being  due 


*  TmnsActioiis  of  the  American  Uphthalrnological  Sticietv,  1S88. 
'  Arcbiv  fur  Augenhcilkundc,  Btintl  istiv*  S  07, 

•  UebcT  die  Embnlie  der  ArteHa  Centralii  Hetinae^  L^ipaigj  1891. 

*  Lehrbtich  der  Auj^enhnUkutide 
»  Tte  OpHtliiiUiiie  Kevipw.  1S82. 

•  Ardiiv  far  AvigenhHlkuiide,  Band  xxiiii. 
'  Ibidem^  voL  iivii. 
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to  emlnjlism.  In  typical  casc^  of  occlusion  of  a  branch  of  tljG  central 
artery  tlicre  is  a  pnrijary  defect  in  the  visual  field  which  it  is  not  difHtmU  to 
associate  witii  an  area  \vhich  is  gtipplie<l  by  a  small  vessel ;  or  visioD  fails  iq 
l><3tli  cyes^  then  returns  first  in  one  eye  and  aftcrwaixls  in  the  other;  in  the 
hitter,  li4*wevcr,  only  in  a  portion  of  the  field  (Barkan).^  When  the  upjK.*r  half 
of  tile  visual  field  h  wanting,  there  is  a  coustrictioa  of  the  inferior  branch. 
If  the  upper  inner  quadrant  of  the  field  is  blind,  there  is  a  disturlmuce  in 
the  eiit^idation  in  the  lower  outer  branch*  If  the  sn|3erior  or  the  inferior 
temporal  artery  is  alfectal,  thei'e  will  be  a  darkening  of  the  corresponding 
quadrants  of  tiie  field  of  vision,  with  more  or  less  involvement  of  central 
vision.  Central  vi^iion  is  not  disturbed  when  the  su[>enor  or  the  interior 
temporal  artery  is  obstructed,  only  when  the  macular  twigs  are  obstructed. 
At  times  a  white  or  a  yellowish-white  spot  situated  on  tlie  affected  vessel 
has  been  assumed  to  be  an  enibohis.  Gray-w^hite  plugs  have  also  been  seen 
in  the  obstructed  arterj%  Within  the  area  of  distribution  of  the  ehangeti  ves- 
sels the  veins  in  the  beginnin]^  of  the  disturbance  are  somewhat  contracted, 
but  they  soon  l>ecome  l>etter  fillwl  and  at  times  are  abnormally  broad. 

When  examined  soon  after  the  onset  of  the  atta<:*k^  a  rettual  opacity  may 
be  observed  in  the  area  of  the  distribution  of  the  affcctc4  artery,,  similar  to 
tliat  which  occurs  in  embolism  of  the  trunk.  Esprctalfi/  inlert'ding,  hmrever^ 
it  Uve  fact  ihai^  in  a  vast  mfijorUif  of  cuacs  of  eitibolinin  of  a  branch  of  the 
cetUral  arki^j  htmortha^es  into  (he  retina  m*e  absent  or  are  present  only  in 
mmgnljicani  numbem.  Too  little  attention  has  been  paid  to  this  fact  The 
prevalence  of  the  idea  that  numerous  hemorrliagcs  occur  in  the  region  of  the 
occluded  artery  is  proUibly  oa\  ing  to  the  theory  that  the  blindness  is  due  to 
hemorrhagic  infarction.  This,  however,  is  not  the  tase.  Id  the  act  uratcly 
described  cases  of  Sacmisch,^  Hirsehmann,*  Barfcan,*  Ivnapp*  (three  cases), 
Sclion,*  Nettleshi|>/  Landcsbcrg,*  Hirschberg^  (six  tuses),  Mules,"  Poulett,^* 
Mittcndor*;*^  Wads  worth, ^  H  olden**  (five  eases),  Tatham  Thompson/^ 
Perles**  (four  cases),  Hirsch"  (three  eases),  Haab,**  Studp,^*  Stoking," 


1  Archlv  fur  Augf^nheUkuiitlts  Band  iii.  175. 

'  Kliniseho  MonaUblflrU»r  fiir  Aiigenheilkundt*,  1866,  *  Ibidem* 

*  Arehiv  fiir  AugenhtMlkundei  Bimd  iii.  >  Ibidem^ 

*  Lfihre  vnni  GeaichUfeld^  S.  93* 
'  The  Lancet,  1S75. 

^Archtv  fur  Au^euhf  ilkundo,  Band  iv. 
»  Central bJait  Tiir  Au|;fnlitiilkunde,  18&6, 

Tmniiiictbns  of  th<?  OphtbiiltTiolnijioal  Society  of  the  United  Kingdotn^  18B8. 
"  Ibidem. 

"  TrnnftRC'ttonB  of  the  Americiin  OphthHiniologLcal  Spcietj,  1690.  Ibidem^ 
**  Archive*  of  0plitlirtlun>1ci|#yt  vol.  %xn. 
"  The  Ophthttliiiie  Rf'vif'w, 

CoiitralbJntt  fiir  Au|£erjh«^nkaiide, 
"  Arehiv  ftir  Aii|ronhtilll(unile,  Bund  sxjciu. 

Alias  tk'T  Ophtbahintskfipie,  1895,  Tiif  2tj, 

Centrwlblntt  fiir  Aui:pnh«ilkimde,  1897. 
^  Archiv  fur  Oi.ibthi*lmv>l-»|riej  Band  ullii.  306. 
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Jdscbej^  and  two  cases  Bocn  by  the  autlior  that  have  wot  yet  been  published,  no 
trac5e  of  hemorrliage  iuto  the  retina  is  nieiitioned  being  i>rescnt  in  anyone. 
In  four  other  aises  mm  bj  Hirschberg  (loco  cUuto)  and  Stoltiug  {loco  eUah) 
mei^ly  faint  traces  of  hemorrhage  into  tlie  retina  wei^  prest^nt  The  ob- 
servation of  Kiiapp^  is  eitc4  as  an  iDstance  of  honiorrhagie  infarct,  but  re- 
quires further  examination*  It  is  esjK^ially  stattd  that  a  small  venous 
branch  lying  within  the  area  of  the  hemt>rrhagic  infamt  eould  not  be  traeed 
back  to  tlie  optic  nerve,  and  tlie  illustnition  shows  tlii^.  It  can  he  well 
assumed  that  in  this  case,  which  first  came  under  oljservation  three  weeks 
after  the  liegiiming  of  the  disturbancej  tlie  obstruction  to  tlie  vein  was 
primaryj  and  the  arterial  change  was  secondary.  In  the  dis^cussion  of 
thrombosis  of  the  retinal  veins,  we  Bliall  see  that  this  may  he  folio wetl  by 
a  secHindary  affection  of  the  arteries,  which,  under  certain  conditions,  creates 
a  certain  pictiu-e  which  is  similar  to  that  given  by  Knapp*  The  case  de- 
seribetl  by  Landesl>erg  (loco  citaio)^  under  the  designation  of  hemorrhagic 
infarct,  does  not  exactly  correspond  to  that  condition,  as  the  hemorrhtiges 
are  not  sufficiently  numerous. 

In  all  Uie  related  cases  of  so  called  bra^ick  enil/olistn  (here  wm  either  an 
inc^mplde  ocdmton  of  ike  arierlal  branch  so  thai  no  hemorrhagic  infarct 
eould  QccuTj  or  the  hemorrhagic  infard  was  not  a  resuU  of  obstruction  io  a 
bmnch  of  the  rdiml  ariert/. 

The  areas  of  distribution  of  the  various  branches  of  the  retinal  artery 
are  separate,  so  that  by  occlusion  of  a  branch  the  area  that  is  supplie<l  by 
the  aflk^tcd  vessel  remains  blind.  In  this  way  it  is  proved  (Hirscli)*  that 
tlie  b!ood-supply  of  the  retina  is  divided  into  three  independent  regions : 
1,  The  area  of  the  superior  [>rincipal  hratich ;  2,  the  area  of  the  ptinctpal 
inferior  branch  ;  3,  tiic  area  of  the  small  arteries  which  come  off  from  tlie 
papilla  and  go  towardis  the  macnla  liitea*  Each  of  the  principal  areas  may 
be  eliminated  without  the  macula  suffering,  but  occasionally  this  region  may 
also  become  blind, — i.c*,  if  it  has  received  its  blootl -supply  principally  from 
the  superior  and  the  inferior  main  branches. 

CILTO-EETIKAL 

These  vessels,  when  small,  supply  only  the  macula  and  occupy  the  posi- 
tion of  the  ordinary  macular  twigs*  Occasionally  they  are  of  a  larger  sii&e 
and  supply  a  portion  of  the  temporal  half  of  the  retina,  they  then  Wing 
very  rarely  accompanied  by  a  cilio-retinal  vein.  Tlie  frequency  of  their 
ap|>eaiiuiee,  according  to  Lang  and  liarrett,*  wlio  examiutKi  fu rty-eight  cases, 
U  sixteen  and  seven-tenths  jier  cent.  According  to  Elsehnlgj'^  the  condition 
was  found  in  seven  per  cent,  io  one  hundred  and  seventy  persons  who  were 
examined. 

'  Arclivv  fur  Augenhdlkunde,  B&nd  xxvii,  *  Ibidem,  vol.  i. 

*  Ibidem,  Band  ixitvii, 

*  tiojal  London  Ophthalmic  Htt^pital  Kf^port*,  1888,  vo\.  xli. 

*  Anchiv  fiir  AugcnheilJiundt),  Band  xliv. 
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Only  an  aiiatomii^I  study  can  determine  whether  these  arteries  conje  from 
the  chorioid  or  imm  the  central  art^-ry.  Loring/  Nettleship,^  Schleicb,^ 
Jlullcr,*  Kettleship,*  Kuhnt/  Eimlaeber/  le  Plat,*  Randal!/  Gu!i/»  and 
ElNL'hnig  have  all  reported  such  investigations.  Elschnig  determined  that 
they  were  of  ciliary  origin,  and  were  derived  from  the  selenil  vessels  (circlet 
of  Zino).  As  the  clrelet  of  Zinn  contains  only  arteries^  this  exphiins  why 
the  vast  majority  of  cilio-retinal  v^elg  are  arteries*  Leber  a W>  describes 
this  important  connection.  Two  to  four,  or  even  more  (von  Jager),  small 
brtmches  of  tlie  short  ciliary  arteries  enter  the  sclem  in  the  vicinity  of  tlie 
optic  nerve  and  there  form  a  wreatli  which  encircles  tlie  ojvtic  nerve,  Nu- 
merons  branches  run  to  the  ehorioid  and  to  the  nerve  ami  its  sheaths* 
Corresponding  veins  do  not  exist,  A  Ici^s  direct  connection  is  formed  l>e- 
tween  the  vessels  of  the  chorioid  and  the  optic  nerve  by  numerous  small 
vessels  that,  entering  the  optie  nerve  through  the  chorioid al  ring,  are  con- 
tinued directly  as  a  free  capillary  net- work  in  the  git*ai  meshes  of  the  intra* 
oeular  end  of  tlie  optic  nerve, 

Tliese  ciJio-retinal  vessels  do  not  estahlisli  any  marked  anaBtomosis  be- 
tween the  ciliary  and  the  central  vcf^sel  syj?tcm  of  tiie  retina.  In  thofe 
cases  of  obstniction  of  the  cent  ml  artery  in  which  a  cilio- retinal  vessel  is 
present,  the  retina  undergoes  the  usual  necrosis,  and  only  the  small  area 
that  is  supplied  by  the  cilio- retinal  artery  remains  intact.  The  writer  has 
seen  a  ca^  (nut  yet  published)  in  which  such  an  artery  sujiplied  in  part  the 
macular  region  ;  and  its  obstruction,  which  was  not  assumed  to  be  of 
emltolic  nature,  gave  rise  to  a  st^otonm  that  ctirrt^spondcd  to  the  circnm- 
scribetl  opacity  of  the  part  of  the  retina  that  was  supplit^l  by  the  vesscL 
In  some  of  the  cases  seen  by  Benson,^^  Birnbacher,^*  Mittendorf,^*  and  Wads- 
worth,*"  one  or  more  cilio-retinal  vessels  supplied  the  intact  area.  In  the 
remaining  fifteen  ceases  these  were  of  the  macidiir  type  not  possessing  the 
chiiriieter  of  cilio-retinal  vcssiels,  which  remained  free  from  obstruction.  In 
the  case  reported  by  Laquenr/^  and  in  the  sixteen  cases  collected  by  htm^it 


*  ArL'hi^  fiir  Augcnh^ilkunde,  Band  ii. 

*  EovhI  London  Opbthnlm  c  Htjppitiil  Keports,  voh.  vjl  end  jx. 

*  Witthuilungtfn  &m  dor  oph thai mlschen  KUnik  in  Tubingen,  Hefl  1, 

*  Archiv  fur  Auirenhonkande,  Bntid  iv, 

*  Royal  London  Of>]itbalmic  Hospital  Reporti?^  voL  ix- 

*  Bericht  der  ophthrtlmologii^chen  GeM-Uj^chafl,  Heidtf.b^i^,  ISSl. 
'  Arcbiv  tur  Aoffenhtnlkundf,  Bnnd  xv. 

*^  Animlca  d'OcuUsUque^  1886. 

*  TrrttisjiCtif>tiA  uf  the  Animciui  Oplithalrnoln^cal  Socletyj  yoL  if* 
1°  Archvv  fur  Auijenhcilkunde,  BaJid  xliii.  8.  148. 

Ibidfrn,  vol.  xliv* 
^"  Hftjidlmt  b  tier  iifsivmrnti^n  Autrenheilkiinde,  Bmnd  iL  S.  805. 
^*  Rtiyiil  London  Dpbthiilnciic  Hospital  Repf»rt»,  1882,  p-  836, 
1*  Centralbbtt  fiir  pniktiw^be  Augenheilkunde,  1883,  8.  207. 

Transact lOHB  of  tli*^  American  Ophihiilmological  Sticicty,  1882. 
i«  IhidRm,  1890  and 
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is  shown  tliat  the  visual  fields  of  these  eyes  were  small,  oval,  tnaiigiilar,  or 
oblang,  and  exU*nded  from  ten  to  twenty  degrees  in  their  horizrmtal  diame- 
lera  In  thorn  cases  in  whieh  tiie  non-obstructed  arterj-  has  the  appearance 
of  being  a  braneh  of  the  eentral  artery,  it  must  be  assumed  that  the  vessel 
was  given  off  behind  the  point  of  obstruetion  in  the  central  artery.  The 
writer  suBpectBj  however,  that  in  these  cases  tlie  vessels  were  cilio-retinal  in 
character. 

OmOO-CILIARY  VEaSEL8. 

This  peculiar  and  rare  communication  between  the  retinal  vessel  system 
and  that  of  the  ciliary  vessels  has  been  observed  by  Elsebnig/  Rumsche- 
witseli,*  Niekek,*  Lawfortl,*  Oellerj*  Kuhnt,*  «nd  8akmann7  Such  vessels 
jx»s3ess  no  signifieanee  in  the  study  of  ob-truetion  of  the  central  arteiy%  but 
simply  show  another  variety  of  anastomosis  that  exists  between  the  ciliary 
and  retinal  or  optic  nerve- vessel  system. 

CRITICAL    COXSJ  DERATION    OF    THE    PHENOMENA    ARISDIG    FROM  OB- 
STRUCTION OP  THE  CENTRAL  ARTERY. 

It  is  incorrect  in  tliese  cases  to  make  always  the  stereotyped  diagnosis 
of  embolifira,  fur  eliuical  observation,  as  lias  already  l>een  seen^  often  fiiils  to 
reveal  a  source  of  origin  for  the  embolus.  In  the  writer's  opinion,  the 
existenL'c  of  a  heart-murmur  is  not  sufficient  proofj  but  an  exhaustive  sys- 
tematic examination  must  demonstrate  a  iHlium  cordk  to  produce  an  embo- 
lism. Further^  SiJerling,  wiio  has  eollected  the  results  of  the  autopsies  of  the 
Virclmw  Institute  during  the  years  1868-70,  rej>orts  seventy- six  cases  in 
whith  cmlxiH  wTre  found  in  the  body,  the  bniiu  being  affected  only  fifteen 
times,  while  the  kidneys  were  IuvoIvcmI  in  fifty -seven  cases.  The  heart 
must  again  be  ccmsidered  relatively:  chmnic  eudacarditis  often  oecurs  as 
the  msult  of  nepliritis.  If,  in  a  ease  of  obstruction  of  the  central  artery,  a 
valvular  dis<^ase  is  found,  it  does  not  prove  that  the  obstruction  was  due  to 
an  embolusj  for  it  may  be  that  the  primary  disease  existing  in  the  kidneys 
also  caused  sclerosis  of  the  central  artery.  The  aorta  and  the  carotids  are 
considered  the  seat  of  origin  for  embohis  in  the  central  artery  in  those  cases 
in  whieh  atheroma  of  the  peripheral  arteries  U  demonstrable.  In  the  judg- 
ment of  the  writer,  however^  it  would  be  more  mtional  to  assume  that  the 
central  artery  has  alst^  undergone  a  sclemsis,  and  that  this  local i ml  condi- 
tion lias  given  rise  to  an  obstruction  of  the  local  vessel.  The  same  may  be 
said  of  aneurism  of  the  aorta  and  the  carotids,  Svphilitic  disease  of  the 
vessel  walls  has  attained  a  much  wider  significance  tli rough  the  investiga- 

'  Apchir  fur  AiiLfeiibullkiinde,  Band  xviii.  9.  41. 

<  Kliniache  M  on fttabl fitter  fiir  Augenheilkunde,  18S0j  8.  41. 

'  Ibidem* 

*  Trail  Factions  of  the  OphthnlmoTogiral  Swiely  of  the  Falted  Kingdom^  1895,  p.  05, 

*  Atloi  dcf  Oplithalmofikopie. 

■  Bericht  der  iiptitbatma]<i{^is<:hon  Ge5<?l  lech  aft  p  Hoidjelberg,  188l» 
Areltiv  fur  UpbthAltnoLugie,  Band  ixxix. 


tiom  of  BaAhonif^'  Tbe  fiteqml  aiimilf«m?yiQB  oenmoe  of  Miwuifcui 
of  tbe  loflm  with  thh  aSdioo  makes  it  eintmdy  prohdUb  tlat  mm- 

arteritia  is  tbi*  tm^m  «jf  mmm  mnmtism  in  srpbiTis.  In  tAj-nmt  &yph* 
ililie  €B«^  that  mme  to  atitiipvf  al  Kid,  PbSIipt'  fimad  tiai  <mr  twcun'- 
wswm  per  cent  of  tvphilif ic  memtcfitts  af  tbe  lofffa  was  prasmt.    lo  «o 

ejiaipination  of  cMie  hunnlral  ml  ooe  cmaes  of  Mjenrim  nf  tb^  aottm,  Malni- 
flm*  ba0  sbcjirti  tbe  pneaeaoe  of  srpbilb  ia  (%blT  per  cent  Foppe^ 
fimnd  flrpliiUa  m  mvm  cases  ml  of  sixteeii  of  aortic  an^nriaiL 

Tbe  omgin  r>f  m  esoMtis  from  a  veoom  tbnifnbiis  is  not  so  ^mple  as 
is  at  times  taogbt.  In  the  opiiiion  of  tbe  writer,  it  is  diffictik  to  attribcite 
to  emlMili  in  wbicb  tlie  picture  of  embolbm  of  tbe  cent taJ  arterj  h 
preset] t  in  k^ih  e>e»*  J^er*  LAndesber^  *  P»g^/  Haaae/  Va«aa&,*  and 
Alexander*  have  all  publbbed  socb  The  prodromal  attacks  of 

hliudiK-;^  which  ofttn  fioifur,  and  at  tinies  appear  io  both  make  it 

diffiiult  to  aiioe|it  the  theory  of  eniltnliBm.  These  attacks  are  pmtiaUy  due 
to  die  fact  tliat  one  or  both  of  the  oeatml  arteries  have  !w>nie  namowed 
by  di^mse  of  the  wsHm,  and  a  transieot  lowering  of  cardiac  force  lias  so 
enctimhereil  the  cintilation  that  it  has  temporarily  snspeoded  tbe  fonctioQ 
of  tlie  retina  (Loriog),'*  This  theory  explaitts  tbose cases  in  whieb  digitalis 
has  tindonhti^lly  acted  iifi favorably  uj>on  the  eye-affSertioo  (Scbneller,"  Hit* 
teodorf,*^  and  Alexander**), 

The  pheoomenon  that  we  have  so  often  noticed  in  otirown  patiints  is 
that  Boon  afttT  the  *K«nrrencc  of  a  total  or  a  jiiirtial  blindness  a  moderate 
or  even  gotxl  diameter  of  the  retinal  vesrsels,  with  the  evidence  of  dii^tinct 
circulation,  appears,  and  in  not  a  fvw  vsm.-s  the  function  of  the  retina  be- 
comes partially  or  entirely  resrtored  ;  this  speaks  further  against  the  idea  of 
a  tnic  embolus. 

It  is  ini])ossibl€  that  the  obstruction  of  the  central  artery  can  be 
Ctfimpeni^atcil  for,  in  any  degree,  by  collateral  circulation  or  anastomosis* 
Sohuid)cl  and  Sachs"  assume  that  the  embolus  m  smaller  than  the  lumen 
of  the  vcBf^t  l^  and  that  Walized  contraction  of  the  central  arter}^  holds  tlie 
embolus  fa,st ;  It  adheres  to  the  walls  ajid  jicrmits  a  varying  amount  of 

'  Bi:ritriisjn  ziir  patliologii^hen  AriAtomk,  LeipKig,  1897»  Band  itiih  8.  ill, 
'  Statiutik  der  Envorbencn  Sypliitii,  Inatigurul  Disecrtation »  Kiel, 

•  Aorta  Aneupysmens  Eiiologie,  Stockholm. 

*  Deutaclie  mediinniw:  he  WochenKchrift, 

*  Wiener  mediziniftcbe  rrea^p^  18fi8. 

•  Ardatv  fdr  Angenheilktinde,  Bund  Tv.  8.  103* 
T  Amptic»n  Journal  of  the  Medical  S<^ictieea,  1674* 

*  Afphiv  fur  Aiigenheilkund©5  x. 

•  Klimu  he  Mf>nnte!dnttnr  fur  Au^onhcilkuride,  1883,  B.  298. 
i<>  llenchtder  ophibulmologj^clicn  Gea^lkchaft,  HoidtOberg,  1806,  S.  268* 
"  AnierSrtm  Joiimal  of  the  Medicid  Sciences,  vol  Itvu  ^  1874. 
"  Archir  fftr  Ophthnlrnnlnjjii?,  vn\. 

Tran^nctmns  of  the  American  Ophthalmologieal  Society,  1682,  p.  ill, 
^*  Loco  citato. 

A  it  hi  v  fur  AiigonhdRuHdei  Hand  xt. 
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blood  to  pass  by.  This,  in  tlie  opinion  of  the  writer,  is  to  be  doubted, 
although  Herrnbei^er*  has  obsj^rva),  ex  pen  mentally^  this  condition  in  em- 
bolism of  the  minal  vessels  in  rabbits.  Wagenmann*  also  attempts  to 
explain  how  the  circulation  can  be  re-established,  but  as  yet  anatomical 
proof  is  wanting. 

There  are  other  clinical  symptoms  which  make  us  hesitate  in  assuming 
that  obstruction  of  the  central  artery  is  always  due  io  embolism,  Alburai* 
nuria  has  been  provrd  tu  have  been  present  in  quite  a  large  percentage  of 
the  published  cases,  anJ^  according  to  Fischer,  sclerosis  occurs  in  a  great 
proportion  of  tbese  eases ;  therefore^  selerosis  may  be  very  pronoiineed  in 
the  retinal  vess:*ls,  as  has  been  seen  recently  by  the  writer  in  a  cn^  of  so- 
calied  emix»]ism.  Kaehlmann^  found  in  a  supjK>scd  case  of  enibt>Iism  com- 
plete oblitemiion  of  the  vessels  by  endarteritis.  An  analogous  case  of 
bilateral  blindness  and  chronic*  interstitial  nephritis,  in  which  the  arterifi^of 
tlie  i^tina  were  nearly  blomlless,  is  describe*!  by  Sodato.*  Among  such  other 
causes  may  be  mentioned  quinine  intoxication,  iu  which  Grucning,*  Buller,* 
de  Bono/ and  Bergcr^  have  all  ol^served  phenomena  tliat  are  similar  to 
those  found  in  embolism.  Similar  pictures  have  been  seen  by  Kuapp*  in 
erysipelas,  by  Carl/"  Emrya  Jones,"  and  once  by  Knapp  after  a  knife-stab 
of  the  orbit.  Finally,  there  is  a  group  of  cases  communicated  by  Ewars,*^ 
Earkan,'*  Gunn,^^  and  Batten,'*  in  which  no  other  jxitliologicul  process,  except 
anaemia  and  sclerosis,  could  be  found. 

Aeeimliug  to  the  stand -point  of  the  investigator  In  regard  to  the  con- 
troversy over  this  qnestion  he  has  declared  the  obstructing  mass  to  ix?  an 
emb4:)lu3  or  a  thrombus,  and,  in  the  opinion  of  ttje  writer,  in  not  a  sirjgle 
instance^  not  even  in  which  it  was  very  likely  to  be  an  end)olu8,  has  the 
proof  of  embolic  nature  been  at  all  convincing.  It  is  not  a  simple  matter 
to  give  an  anatomical  proof  of  an  cmbohis^  and  in  order  to  show  con- 
clusively the  existence  of  an  emboHc  occlusion  of  the  central  artery,  the 
investigator  must  not  only  be  fortunate  in  obtaining  the  nmtcHal  at  the 
projier  time,  but  he  must  also,  as     Ribbcrt  points  out  in  hia  Text- book  of 


1  Kluiisch«  Monate blatter  fur  AugenlieilknTidet  1895,  S.  315. 
»  Arcbiv  fiir  Ophtbalmologie,  Bund  xstsviiL  S.  8. 

*  Voilaebritt«  der  Medicin,  1889,  m 

*  Apcbiviodi  Otfculmo(o|2^m,  1893,  vol.  U.  p.  801, 
>  Archtv  fur  Augcnheilkundej  Band  ii. 

«  Trang actions  of  the  A  intricnn  OiihtbalmologiciJ  Society,  188L 
^  Arobivio  di  Ottalmologia,  voh  \L 

*  Lea  Miiladi^  des  Yeux,  Panii,  1R92. 

*  Arcbiv  fur  Aue^nheilkundc,  Band  xiv.  S.  2^10, 

Klinbcbe  Mnnat^bUtter  fiir  Au^enhc^ilkunde,  18S4,  S,  118, 
"  British  Medl  bI  Journal,  ISM,  voL  i.  p.  312, 
"  Arcbjv  ftir  Opbtbu'molo^j^j  xir.,  I,,  8,  219. 
**  Zweiter  Jahreflbericlit,  1872* 
"  Loco  dtato. 

^  Transactions  of  tbe  O^ihtbalmobgieal  Society  of  the  United  Eingdom»  1896* 
»  Ibidem. 
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Patbologiffll  Iliskilogj'  (Bi^nn,  1896),  employ  all  knowxt  technical  aids.  The 
oi^cHn  skiin^  however,  aids  grttitly  id  such  a  stLidy  of  the  vessel,  m  it  well 
differcjitiatcs  tlie  elastic  elements  of  the  structure  of  the  walls.  The  ana- 
tomical diagnosis  of  oljstructlon  of  the  vessel  does  not  lie  entirely  between 
the  qut^stiou  of  an  embolus  or  a  thrombus,  but  also  includes  the  question 
of  endarteritis  obliterans.  In  the  writer^s  anatoniidil  studies  this  last  con- 
dition eei^ms  to  present  iteelf  not  infrequently,  and  in  suth  a  manner  as  to 
ormtract  or  ci>mpletc^Iy  elc^  the  affected  vesst^  in  isolated  places,  so  tliat  an 
tnv^tigator  could  easily  confound  the  condition  with  an  emlx)lisra  or  a 
tlirombosis?.  Some  of  the  illustratioijs  given  (Elschnig,  Marple,  Wagen- 
mann)  fort^^  the  reader  to  the  assumption  of  an  obliten^ating  endaileritia 
as  the  cause.  The  ecntml  artery  of  the  retina  and  its  branches  ap|)ear  to 
have  a  prcililection  for  such  obliterating  diseases,  jxiasibly  on  account  of 
the  sharp  bendhig  of  the  vessels  at  the  [joint  of  ramification  upon  the  pa- 
pi  lla,  the  tntra-ocukr  pressure,  and  the  movements*  that  the  intra-ocular 
end  of  the  opiic  nerve  undergoes  ^\  ith  the  movements  of  the  eya 

Perhaps  the^  facton*  favor  not  only  obliterating  processes,  but  are  alao 
productive  of  sucli  changes  in  the  veasels  that  have  an  injurious  effect  upon 
tlie  intima,  so  that,  as  a  result^  tkromhodH  develops  when,  for  any  reason, 
a  lowering  of  tfie  blood -pressure  follows,  A  very  instructive  illustration 
is  afforded  liy  the  so-called  emlx)lism  of  the  central  artery  in  its  relation  to 
glaucoma*  Here  the  vessel-changes  are  found  very  frequently  (Edmunds 
and  Bmiley),^  especially  in  the  hemorrhagic  type  (Pagenstecher,^  Deutsch- 
mann,^  Haelic,*  Panas/  Stolting,"  and  others).  If  it  be  desired  to  study  vessel 
sclerosis  and  obliteniting  endarteritis  in  the  eye,  it  cannot  be  better  done  than 
in  examination  of  an  eye  that  has  been  enucleated  for  hemorrhagic  glau- 
coma. Endarteritis  may  even  lead  to  aneurismal  formations  in  the  glau- 
coma (Liouville/  Pana^i,®  Hulke,*  Edmunds  and  Brailey,*'^  Ponsett  and 
Wagenmann  The  anat(»mical  studies  of  Ridley  "  sl»ow  that  thrombosis 
of  the  central  artery  can  also  take  place  in  glaucoma. 

The  fact  mu^t  not  lie  overlooked  that  in  the  sixteen  cases  of  so-called 
emlx)]ism  of  the  central  artery  of  the  nlina  that  have  been  examined 
anatomi(!ally,  live  were  enucleated  on  aecfiimt  of  glaucoma,  wliieh  permits 
of  the  assumption  that  it  was  possible,  without  emboli,  to  have  had  an  oc- 


*  Roy«l  Lpndoti  Ophthalrnic  Hoppltnl  Reports,  x.  p.  2, 

*  Atliis  der  pnthak^giuehe  Anutouiift. 

*  Ait^hiv  fur  Ophtbwlmolngjf*,  Band  txv,  8.  S,  !G3. 
*Tbeii<?de  Pftris,  1874. 

*  Tmite  des  Mfllndie*  des  Y^xm,  Paris,  1@94. 

*  AnchW  fur  Ophtiinlmnlo^ieT  Bnfid  Ixiii.  2,  S.  ^08. 

^  CotnpU'jt-rendus  da     S<ic!iet6  de  Bioldgie,  18<>8,  Th^  de  Park,  1S70, 

*  Lemons  cJuiiqii*:'  de  O  j  ihlliftltnnloi^ic?^  878, 

■  Fractirnl  Trt^otise  on  the  Ub©  of  the  Ophthalmotcope. 
'°  Loco  citato. 

Berichtdrr  ophthjilniotosischpn  Ge^dlachaft,  Heidelbergi  ]897j  151. 
"  Royul  London  Ophthalmic  Hospitiil  Bt  poris,  vol.  »iv.,  1695,  p.  204. 
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iginsion  of  the  oeatral  artery^  either  by  a  throrabosis  or  an  endarteritic 
(iteration  of  the  vessels.  It  may  be  said  that  if  this  supposition  h  cor- 
rectj  then  ol^stnictioa  uf  the  central  artery  and  it;*  bmnches  should  be  oh- 
served  oftener  in  glaucoma,  though  probably  it  is  present  more  frequently 
than  has  been  supposed.  A  very  scanty  retinal  blood  supply  h  usually 
aeea  5n  glaucoma,  and  at  times  a  blindness  which  cannot  be  rightly  ex- 
plained unless  it  is  asiiunied  tliat  a  c(memction  of  the  central  artery  or  its 
branches  has  led  to  functional  death  of  tlie  optic  nerve  and  retina,  niay  be 
noticed*  One  way,  of  course,  is  to  accept  the  view  of  Leber  *  that  this  con- 
dition has  been  protlucccl  by  a  spasm  of  tlie  vessel,  but  as  yet  this  condition 
has  seldom  been  found  with  any  degree  of  certainty  in  the  human  eye, 
Priestley  Smith/  Galezowski,^  and  others  have  also  considered  ves.^l*spasni 
in  explaining  the  clinical  picture  of  thrombotic  obstruction  of  the  central 
artery*  Raynaud  *  and  others  have  described  sfiasra  of  the  retinal  artery 
as  qc%;urring  ophtlialmoscopitally  in  Raynaud's  disease.  Knies*  has  seen 
the  vessels  of  the  retina  betximo  narrowed  immediately  before  an  epileptic 
seizure*  His  obser%*ation  has  been  confirmed  by  de  Bono  and  Dotto.* 
Schnaljel  ^  attributes  to  spasm-ischEemia  a  v^ery  great  contraction  of  the  ret- 
inal arteries  with  a  corresponding  dilatation  of  the  veins  occurring  in  the 
stage  of  chill  in  intermittent  fever.  It  is  uncertain  whether  the  cases  of 
retinal  ischseraia  of  A,  Graefe/  Rothmund,*  Knapp/**  and  others  were  due 
to  arterial  spasm. 

On  the  other  hand,  the  rapidly  passing  localized  vessel -spasm  which 
Benson"  saw  in  his  case  cannot  well  be  ascrilied  to  other  cause  than  ^uch  a 
condition,  unless  it  be  assum*^  that  visible  circulation  of  the  bUxMi  with 
interrupHon  of  the  blood  colnmn  simulates  this  remarkable  case  of  peri- 
stalsis, A  thirty-two-year-old  man,  without  heart-  or  kidney-disease,  who 
had  had  malaria  and  rheumati:^ra  and  who  was  suffering  from  tobaeco- 
amblyopia,  had  been  having  attacks  of  total  or  partial  blindness,  lasting  but 
a  few  minutes  at  a  time  fiir  four  years'  time.  Latterly  only  the  right  eye 
was  affcctc><L  During  the  attacks  it  was  noted  that  si?rtors  of  arterial 
branches  became  empty  and  pushed  their  way  towards  the  [>eriphery  of  tlie 
fundus ;  and  this,  at  times,  in  a  ptilsatory  manner.  To  the  writer,  the  fact 
that  pressure  upon  the  left  eye  induced  quicker  intermittent  filling  and 
emptying  of  the  arterial  terminals  is  important,  as  showing  that  tlie  bloud- 

1  Bericht  der  nphthalmolagischpn  Geflellschuftt  Heidelberg,  1897,  S.  162. 
>  Brki.^h  Modlciil  Journal,  1874. 

»  Recueil  d  Ophthalinf)]o|^ie,  18S2  and  1S92,  nnd  Tmit^  d'Ophtbalmolngio. 

*  Arcluvefl  frettersile  da  Mededne,  1874* 

6  B^^richt  der  ophthalmolngisclien  GeBt-tl^chaft,  HeidelWrg,  1677* 

•  Ar<!hivio  di  OttalmologiA,  1894,  p.  238. 
^  Arehiv  fur  AuEfenheilkunde,  1885,  8.  377, 
■  Arehiv  fur  Ophthalrnologie,  Band  vin, 
'  Kliniiiche  Moimt^b latter  (ur  Augenheilkundej  iv.  S.  106, 
"  Arc'hiv  Ttir  Augenheilkunde,  Band  v. 
"  TranRnctiofiH  of  the  Iniemational  Ophtbalmological  CungreM,  Edinburgh,  1894^  p.  Bh 
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pressure  in  the  left  retinal  arteries  was  kss  timti  that  in  tlie  right.  It  per- 
mits the  eonsidemtiou  of  as  yet  unknown  fai-tors  in  the  weakening  of  the 
blood-current,  from  causes  that  ai^  situated  within  or  without  the  eye.  The 
case  of  Wagcnmann  may  also  iiermit  of  a  sirarlar  assuniptioti.  The  ad- 
vandng  coniracHon  observe<l  by  Benson  alone  in  the  vessels  is  most  anr- 
prising,  for  such  perisCaltic  spasmodic  movements  have  not  been  previoiielv 
observed  in  blood-vessels. 

Tlie  a&^umption  of  a  ve-sel-simsm  wonid  render  great  servi(X>  in  ex- 
plaining the  prtxlromal  jieriodic  blinding  and  esiiecially  the  filling  of  the 
retinal  vessels  that  is  seen  immedrately  after  the  blinding.  The  presence 
of  an  embolns  would  i>e  unnewssar)*  to  explain  the  eliuii-al  symptoms,  as 
they  could  he  understood  as  follows.  As  a  result  of  diseiise  of  the  vessel- 
walls,  a  more  or  less  genend  narrowing  of  the  lumen  of  the  vessels  occurs, 
but  in  such  a  way  as  not  to  interrupt  the  rt^tinal  funetion.  If  now,  as  a 
vessel-spasm  takes  place,  the  symptoms  are  rmdily  explainer!,  and  if  throm- 
bosis of  the  central  artery  occurs,  this  would  explain  the  [>eruianent  oIh 
struction  of  the  vessel.  Vessel -cramp  without  thromlxjsis,  continuing  for 
seveml  hours'  time,  might  destroy  the  retinal  function,  Ijeber'  comments 
on  the  f^ibility  of  this  theory,  especially  in  connection  with  Wagenmanii's 
eommunimtion,  and  suggests  further  study  of  this  subject,  in  which  opin- 
ion the  writer  concurs.  Positive  proof  of  V€ssel-sj>asm  in  either  normal 
or  diseasefl  retinal  vessels  is,  however,  largely  wanting^  and  the  writer  is 
inelinetl  to  assume  that  other  crjnditions  niiist  at  times  be  taken  into  consid- 
eratiim*  The  transieut  pnidromal  attacks  of  blindness  may  be  explained  by 
snp|x>sing  that  when  the  arteries  are  narrowed  by  endarteritis,  etc.,  a  slight 
sinking  of  the  blood-pressure  is  sufficient  to  interfere  with  the  nourishment 
of  tlie  retina.  Perhaps  narrovring  of  the  vessels  arising  from  cellular 
thickening  of  the  walls  may  disappear  and  the  blo<xl-current  be  again  set 
free,  as  the  ^vriter  has  recently  observed  in  a  case  in  which  he  considered 
the  coutraetion  due  to  a  change  in  the  walls  that  disappeared  without  any 
themi^eutic  measure  of  importance.  There  are  changes  in  the  retiual 
vessels  w^iich  still  baffle  our  comprehension* 

AU  these  various  conditions  and  theories  must  be  taken  into  consideration 
in  diagnosing  the  character  of  the  obstruction  of  tlie  central  retinal  artery. 

Prognosis  is  always  gravCj  e8|>ecially  if  the  cause  l>e  embolic  in  tyjie. 
Treatment^  which  will  vary  according  t-i  the  nature  of  the  arterial  obstruc- 
tion, may  lie  divided  into  general  and  locaL  The  former  will  be  directed 
towai"d  heart  failure,  syphilis,  etc.,  and  will  include  the  use  of  digitalis, 
mercury,  iodide  of  potassium,  nitrite  of  amyl,  and  the  prone  posit-on  of 
the  jiatient*  Digitalis  must  not  Ije  neglectedj  even  if  the  presence  of  an 
embolism  is  suspectc<l,  for  if  the  clot  be  attached  to  the  walls,  this  drug  is 
of  service,  and  if  it  completely  fills  the  artery,  digitalis  will  not  greatly 
increase  any  damage. 


Loco  CJtJitO. 


Local  treatment  will  avail  must  wlien  the  c^hstniction  Is  not  erabolic  in 
characttT;  altliuugh  iridcctotiiy  is  of  no  value  in  most  eases.  Stiil,  liow- 
ever,  a  ai'lerotomy  or  puticuire  of  the  sclera  can  be  mxjiumended  in  recent 
CBS^of  thmrabosis,  ha  has  been  advotmted  by  Mauthnerj'  who  might  also  be 
consideral  tlie  pioneer  in  the  so-called  massage  treatment,  as  he  recouimends 
deep  pretisure  u[>on  the  globe  in  quite  recent  eases  of  embolism.  This  he 
does  in  order  that  in  case  the  embolus  projects  but  a  short  distance  into  the 
central  artery  and  blood  can  still  enter  in  small  quantity,  this  procedure 
will  hinder  tlie  further  entrance  of  blood  into  the  interior  of  the  eye,  and 
ihm  by  damming  the  arterial  blood  prevent  the  complete  entrance  of  tlie 
emholns  into  the  cent  ml  artery^  from  which  point  it  wonhl  be  swept  farther 
on.  If  pressure  fails,  a  sclerotomy  should  be  performed,  so  that  by  vht  a 
tergo  the  embolus  can  be  driven  from  the  trunk  into  a  branch.  This  view, 
Bcoordiug  to  tlie  writer,  appeal's  to  apply  more  to  soft  emboli. 

True  massage  was  first  api>lied  by  Wood-Wliite,^  with  good  results,  in 
a  case  of  typical  embolism  with  blindness,  resulting  in  iTcovery  of  normal 
vision.  Such  a  result  has  bc*en  confirmed  by  Mules,  Hirschberg,  Hilbert, 
Fischer*  and  Giflibrd.  The  writer  is  C(>nvinccd  of  the  assertion  of  Sehnabel 
and  Sachs,'  that  pressm-e- experiments  demonstrate  that  by  massage  the  cir- 
culation of  the  retina  can  be  increased,  and  that  when  the  pressure  m  dis- 
conti[mc<l  the  pupil  becfjmes  slightly  red,  previously  invisible  vessels  l>ecome 
demonstrable,  and  stretchetl  arteries  assume  a  Fer[>entine  form.  When  these 
authorities  further  assume  that  by  this  means  a  recent  soft,  incomplete  era- 
bolus  can  1m?  moved  or  cveq  bniken  up  and  thus  rendered  harmless,  the 
writer  ^vould  still  accept  their  dictum,  only  lie  would  ^ay,  not  emholm^  but 
thrombus, 

l^ISTURBAKCE  OF  THE  CIRCIILATION  WITHIN  THE  AREA  OF  THE  CHKTRAL 
VEIN  OF  THE  RETINA  AND  ITS  BRANCHES,  OCCASIONED  BY  THROM- 
BOSIS. 

Michel*  distinguishes  three  grades  of  intensity  in  this  affection,  de- 
pmdiiig  niwn  (1 )  complete  obstruction,  (2)  ineoniplete  ob^tniction,  and  {3) 
ibmniboBis  which  is  so  slight  that  there  is  a  stagnation  of  the  blood  of  the 
venous  system  of  tlie  retina. 

According  to  Michel,  the  disease  pursues  three  different  courses  in  con- 
formity with  the  |iathoh>piex>'anatomic^l  conditions.  In  the  first  tyiJe,  in 
wliich  the  thrombus  becomes  organized  and  permanent,  the  hemorrhages  are 
at  first  partly  ah-orl)ecl  and  the  bordem  of  the  pajnlla,  by  reasi^n  of  hemor- 
rhagic coloration,  glisten  somewhat.  Sotju.  however,  the  vision  grows 
worse  again «  accompanied  with  fi-esh  hemorrhages.    These  j-ekpscs  recur 


1  Wiener  nn-di^inT^clie  Blatter,  vk,  1S83. 

>  The  Ophthftlmic  Review,  1882. 

'  Archiv  fur  Ophthnlrnologie,  18T8,  iji, 

*  See  Schobl's  article  in  thh  System,  yoL  iii.  p  442* 
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until  the  r^tina^  togc?tliGr  witli  tlie  vitmms,  t>ecomes  hazy  and  vkion  prao- 
tic-ally  alM>l limbed.  In  the  se<.K>nd  gmtle,  the  hemorrhages  gradually  disap- 
pear, being  cliangcd  into  yellowish-wbite  spots  iu  mch  a  way  that  m  the 
beginning  tlie  light  color  ap|>ear3  in  the  ceiitm  of  the  lieniorrhage,  the 
vision  gmdiially  inipmving,  sometimes  to  a  considerable  degree.  In  the 
third  degree  of  intensityj  all  ophthalmoscopic  changeSj  except  the  dilatation 
of  the  veins  and  tlie  whitish  color  of  the  papilla,  umy,  in  varying  priods 
of  time,  disap{>t^ar, 

Acconling  to  Michel,  tbesc  three  courses  correspond  to  (1)  eoraplele 
occlusion  tbrmigh  organizati^ui  of  the  clot  j  (2)  imrtial  i\^-t:^tiblishment  of 
the  In  men  by  molecular  destruction  of  the  thrombus,  which  Wainies  partly 
organiml;  and  (3)  complete  iT-establishment  of  the  permeability  of  tlie 
vein.  Michel  has  never  seen  increase  of  tension.  Anatomically,  tlie  or- 
ganization of  the  thrombus  was  largely  incorporated  with  the  inner  wall  of 
the  centi-al  vein,  it  t>eing  only  al>out  one  and  a  half  millimetres  long  and 
about  six  miUinieti'es  removed  from  the  entrance  of  the  optic  nerve  into  the 
eyeball 

Thromlwf^is  of  the  central  vuin  may  occur  as  a  complication  in  glau- 
coma,  pernicious  anaemia,  and  diabetes.  It  occurs  metastatically  in  throm- 
bosis of  the  orbital  veins  of  septic  or  marasmic  origin  simultaneously  wiih 
the  a[jpearance  of  thronil>osis  of  one  or  more  of  the  sinuses  of  the  brain. 
Angelucci  *  has  published  three  cases  of  thromliosis  of  the  central  vein  in 
which  retitial  hemorrhages  or  greatly  dietcudetl  veins  were  not  pi^csent. 
Von  Zehender^  explains  the  flbsencc  of  hemorrhage  iu  Angelueci's  fii"st  case 
by  supposing  that  the  venons  thrombus  compressed  the  central  artery  and 
tliufi  diminished  the  blood*su{iply  to  the  retina^  while  Michel  disputes  that 
it  was  a  case  of  thrombosis,  Ceiiainly  the  anatomical  proofs  in  all  tlux^e 
of  Angel ncci*s  eases  do  not  setm  free  from  criticism. 

The  case  observed  by  the  writer  and  published  by  his  assistant  (Turk) 
agrees  fnirly  with  the  findings  of  MicIieL  A  very  small  tbrombns  that 
completely  obstructed  the  vein  y\ns  situated  in  the  posterior  jmrt  of  the 
lamina  cribrosa.  The  distention  of  the  larger  veins  and  the  enormous 
infiltration  of  the  retinal  ti^sne  that  were  found  in  tlie  microscopic  prepara- 
tions of  this  case  are  ^hown  in  Figs*  5  and  6.  The  section  shown  in 
Fig*  5  is  taken  from  tlie  vicinity  of  tlie  papilla,  and  that  of  Fig.  6^  some- 
what farther  away,  In  the  latter  the  formation  of  spaces  through  oedema  is 
very  striking. 

The  theory  of  marasmie  throralwsis  receives  confirmation  from  a  case  seen 
by  Goh  (Case  11,).  In  a  reported  instance  he  considers  the  venous  obstruc- 
tion as  marantic,  notwithstanding  the  septic  nature  of  the  disease,  owing  to 
its  l>eing  bilateral ;  m  hen  as,  with  Axenield,  he  considers  unilateral  throm* 
boeis  as  described  by  Michel  to  be  dependent  on  local  disease  of  the  vessels* 


>  KJinw'he  MonnUblAtter  fur  Augenhdlkutide,  1678,  S.  448,  und  187^,  6.  15. 
*  Bericht  der  ophtbalmologiscben  Gesellschafti  Heidelberg,  18T8,  S.  182. 
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While  the  rektion  of  the  process  to  inemieed  iotm-ocular  pressure  remains 
entirely  in  the  background  in  MichePs  presentation,  yet,  in  the  opinion  of 
the  writer,  tlie  cases  that  have  been  studied  anatotnieally  by  Weiubaum, 
SchnaWlj  Wagenmaim,  Wfinlemaiin,  and  Piirtscher  show  a  very  importiint 
relation  to  glaucoma,  as  has  been  seen  in  the  consideration  of  embolism  of 
the  central  artery. 

What  is  termed  thromlx^sis  of  the  central  vein  leads  occasionally  to 
glaueoma.  Like  the  artery,  the  central  vein  seems  to  bave  a  predilection 
for  degenemtive  changes.  What  api>eui^,  however,  to  be  of  the  most  im- 
portance in  the  production  of  the  aifection  is  that,  simultaneously  with  gen- 
eral or  )t>ml  artcrio'Sclcrosls,  the  circulation  in  the  eye  is  disturbed^  and  to 
this  is  added  a  weak  cardiac  action  that  favors  venous  thrombosis.  With- 
out simultaneous  arterio-sclcrosis  thrombosis  of  the  central  vein  seems  but 
rarely  to  occur* 

The  writer,  from  his  own  exi>crien(.^^  in  sixty  thousand  case-histories, 
would  add  the  following  as  his  conclusions :  Typical  cases  of  this  dis- 
ease, in  which  albuminuria  can  Ije  excluded,  are  of  infrequent  occurrence. 
Heart-disease  seems  to  play  a  favoring  ii^le^  probably  because  it  produces  early 
arterio- sclerosis.  Almost  all  of  the  writer's  cases  have  been  engaged  at 
hard  work  all  tlieir  lives;  the  vast  majority  occurring  in  the  peasant 
cla-ses,  who  work  so  much  in  a  stooping  posture.  The  affection  is  rarely 
bilateral,  jK)ssibly  because,  after  the  loss  of  the  first  eye,  the  jiatient  takes 
better  care  of  himself.  DiHeriug  from  the  experience  of  Michel,  the  writer 
has  more  frequently  met  w^ith  pit>dromal  obscurations  and  phosphenes; 
certainly,  however,  tfie  disturbances  of  vision  nsnally  appear  without  these 
signSj  ami  often  occur  at  night. 

Obstruction  of  the  branch  of  the  arterj'  takes  place,  ou  the  whole,  earlier 
in  life  than  that  of  the  trunk, — te,,  between  forty  and  fifty  years.  One  or 
more  venous  branches  may  be  obstructed^  so  that  hemorrhage,  opacity  of 
the  retina,  congestion  of  the  veins,  and  the  ever-present  white  splotches 
may  all  appear  only  in  the  region  of  a  venous  branch.    (Fig,  3,) 

The  veuous  obstruction  that  is  due  to  such  thrombosis  can  lead  to  sec- 
ondary disease  in  the  artery  corresponding  Uy  the  afiecteil  vein.  This  sec- 
ondary disease  has  been  cai-efully  studial  by  Thoma.  In  his  ease  dilated 
oollatoral  vessels  carrying  venous  blood  towards  the  |>a]>illa  were  visible 
towards  the  macula.  In  this  region  a  dilated  arterial  twig  oould  be  seen* 
This  ease  gave  an  imjiortant  insight  into  the  nature  of  the  white  degenera- 
tive  areas.  Although  the  patient  did  not  have  albuminuria^  such  areas  were 
to  be  seen  in  the  area  of  tlie  obstructed  vein,  esjiecrially  towards  the  macula 
lutea,  these  spreading  out  until,  within  three  days  after  the  disturbance  of 
vision,  they  had  reached  the  middle  of  the  fundus.  Not  a  single  additional 
area  of  white  degeneration  appeared,  nor  did  the  hemorrhages  betH>me  con- 
verted into  such.  The  writer  believes  that,  in  general j  these  retinal  hemor- 
rhages do  not  change  into  white  areas,  and  that  the  degenerative  areas  have 
nothing  directly  to  do  with  the  hemorrhages,  but  that  they  are  formed  of 


518 


OCULAR  LESIONS  DEPENDENT  rPOK 


gmups  of  fat-gran iile  cells  (phagocytes)  tliat  take  up  tlie  dibrk  of  tlie  de- 
stroj'ixl  retiual  elements.  The  white  aroas  are  alst>  cxprc^ioug  of  a  serious 
disturbance  of  uutritii>n  of  the  retiual  tissues  from  abnormal  conditions  of 
the  blood  or  the  vessels,  but  in  no  way  arc  they  the*  dirt^^t  product  of  hem- 
orrhagic degeuemtioD,  as  seen  in  cases  of  urn  omplicatcd  traumatic  retiual 
hemorrhage  in  which  sucli  areas  are  not  present.  These  areas  have  a  mnre 
serious  prognostic  import  than  the  hemorrhagt^s  that  are  seen  in  albuminuric 
retinal  degeneration. 

The  writer  would  not  venture  to  answer  the  question  whether  in  this 
process  a  thrombos^is  is  being  solely  dealt  with,  and  whether  it  is  right  to 
attribute  it  to  niarasmic  influences^  ibr  tlie  conditions  here  met  with  are 
very  complicated.  It  appears  possiblcj  however,  that  in  a  case  in  whit^h 
all  of  tlie  vessels  are  normal  nothing  could  result  from  obstruction  of  the 
central  vein  except  stasis  and  a:dcma.  This  assumption,  however,  requires 
further  study. 

In  cases  of  the  first  and  the  second  grade,  in  which  the  phcnnmena  are 
very  prououm-cd  (Fig.  4),  the  intermitient  flow  of  hlood  into  the  arteries 
upon  tliedifctk  resumes  its  normal  coudition  when  pressure  is  made  upon  the 
globe.  Consequently,  the  eirenlation  in  the  retinal  vessels  must  be  but 
little  altere<l,  despite  the  marked  retiual  changes,  Jn  cases  of  the  second 
grade  the  writer  has  Iki^u  able  to  induce  an  immediate,  intermittent  arte- 
rial flow  witli  a  simultaneous  emptying  of  the  veins  upon  the  papilla  and 
its  vicinity  by  pressure  on  tlie  globe.  In  this  type  the  blood  finds  a  ready 
exit  thiTJugh  the  vein,  thus  proving  the  i>ernieability  of  the  vessel.  The 
degree  of  destmetion  of  the  retina  and  the  number  of  hemorrhages  found 
ha%'e  but  little  connection  with  the  degree  of  obstruction  of  the  vein,  but 
more  with  the  perviousness  of  the  retinal  vessc4a 

In  cases  in  which  there  is  still  oi-dinary  circulation  a  considerable  num- 
ber of  hemorrhages  may  appear,  and  likewise  abnormal  distention  of  the 
venouf^  bmnehes  may  take  place.  This  is  also  the  result  of  a  marked  dimi- 
ntiticm  in  the  elasticity  of  the  walls  of  the  veins.  In  the  future  anatomical 
research  must  be  directed  particularly  towai^s  the  ctmdition  of  the  vesstla 
of  the  mina,  and  here  also  proper  staining  will  bring  about  the  desired 
solution  of  the  problem. 

The  asBinnption  that  obstruction  of  the  central  vein  in  this  condition  is 
of  a  mai*asmic  nature  applies  only  to  a  small  number  of  cases  or  the  affec- 
tion would  more  frequently  l>e  InlateraL  By  preference  it  affects  individuals 
who  are  qnite  strong,  and  who  in  many  cases  have  never  had  a  day's  ill- 
nessj  but  have  iierformed  hard  manual  lalx>r,  and  who  have  often  overtaxed 
their  hearts* 

With  the  above  clinical  picture  thrombosis,  or  a  more  or  less  marked 
degree  of  ol>struction  of  the  central  vein  from  other  caus^,  will  have  to  be 
assumed  as  the  cause  until  further  anatomical  study  is  presente<i  Leber* 


^  HandbtiQh  dlf^r  geBanimteii  Auj^enhcUkunde,  Band 
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and  Wagrnmanu  ^  Wieve  that  multiple  emboli  hi  the  branches  of  the  retmal 
artery  eaii  provoke  the  Bume  oplithalmjscaplc  pictui'e  ns  thrombosis  of  the 
central  vein  by  the  resulting  hemorrhagic  infaa^ts^  and  this  view  is  appar- 
ently supporttd  by  the  hij^tologitral  study  of  a  case  seen  by  the  latter  author. 
The  writer  Joubls  tlii:=,  for  the  reasons  given  in  speaking  of  bmnch-emboli* 
For  it  was  there  Bhown  that  obstruction  of  arterial  branches  does  not  prodncse 
hemorrhagic  infarcts  in  the  retina,  and  the  case  of  Knapp,"  wbicli  is  always 
cited  as  one  of  hemorrhagic  infarct  of  the  retina,  maVj  as  alx>ve  stated,  he 
described  as  one  of  ol>struction  of  a  venous  bmnch  with  secondary  arterial 
f degeneration.  It  is  true  that  the  artery  cori-esponding  to  the  obstructed 
vein  did  not  show  white  walls,  but  the  affection  had  not  progressed  as  far 
in  three  weeks'  time  aa  in  the  case  described  by  the  writer^  in  vvbieb  twelve 
months  had  elapsed. 

In  making  tlje  diagnosis  the  qnestion  of  the  presence  of  albuminuria  is 
very  iraportaut  So-called  album! ntirie  retinitis  cau  present  a  similar 
picture,  and  the  question  is  pertinent  whether  in  this  very  grave  pathologic 
process  thrombosis  or  obstruction  of  the  trunk  or  of  a  branch  of  the  central 
vein  may  not  play  a  certain  secondary  part.  As  albuminuric  retinitis  may 
in  the  beginning  affect  but  one  eye,  it  is  imix>rtant  in  all  cases  that  resemble 
thrombosis  to  examine  the  urine*  When  the  affection  occurs  in  the  young 
syphilis  must  be  sus(>ected*  For  instance,  the  writer  has  seen  the  appear- 
ances of  thromljhosis  of  the  second  gmde  in  the  right  eye  of  a  patient  twenty- 
four  years  of  age.  Although  the  visiou  equalled  but  one-third  of  normal, 
the  symptoms  dis;ippearccl  ami  all  of  the  functions  were  re  established 
within  three  weeks'  time  from  the  time  of  the  use  of  inunctions  of  mercury. 
A  moderate  proplosis^  the  result  of  a  slight  involvement  of  the  orbit,  dis- 
appeared simultaneously. 

The  writer  can  confirm  the  observation  of  Michel,  as  quoted  abovej  that 
sympt<]ims  of  thromb(>sis  may  result  from  aujemia^  having  seen  it,  not  in 
pernicious  autemia,  but  in  a  case  of  intense  anaemia  of  pregnancy.  The 
pronounced  changes,  distention  of  the  veins,  numerous  hemorrhage^?,  white 
splotches,  etc.,  all  disapj>eared  spontaneously  three  weeks  after  confinement, 
vision  again  becoming  uormab 

Throml)otic  retinal  affections  arc  seen  as  com]>lications  of  inflammatory, 
and  especially  infectious,  processes  in  the  orbit ^  whether  they  are  eaust^l  by 
erysiiK^as,  meningitis,  thrombosis  of  the  ccrebml  sinuseSj  or  in  any  other 
manner.  In  this  type  of  the  affetdon  it  is  difficult  to  determine  how 
niTich  is  to  Im?  attributed  to  thr*)mlK)sis  of  the  retinal  veins,  and  how  much 
is  the  result  of  thrombosis  of  the  central  arteries.  This  is  likewise  the  case 
in  orbital  phlegmon.  In  all  of  these  cas'^s,  not  only  is  throniliosis  Wng 
considered^  but  phlebitis.  Here  the  dist^sc  of  the  veins  is  an  accomjianying 
symptom  of  the  inflammatory  process,  and  does  not  concern  the  question. 

As  a  rule,  prognosis  is  unfavorable  for  the  affected  eye^  but  usually  it 


1  Archie  fur  Ophthalmotog'e,  Bmd  ixxvni. 
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is  good  for  tlie  unaSbirted  organ.  Quite  often,  however,  the  afflicted  eve 
ao({uires  more  or  less,  and  at  times  a  uormal  degree  of  vision.  Much  de- 
pends* whether  the  inacula  hitea-is  involved.  Numerous  whitish  dots  in 
this  region  are  especially  ominous.  Nevertlieless^  tlie  writer  has  seen  nor- 
mill  vision  regained  in  spite  of  such  conditions. 

Treiitment  is  oi-dinarily  quite  valueless,  and  in  cases  in  which  improve- 
ment oticaii*s  it  h  usually  independent  of  anything  that  has  becD  done. 
This  result  follows  from  the  nature  of  tlie  aflectiou.  The  writer  has  ocot- 
sioually  seen  evident  benefit  from  the  energetic  use  of  digitalis,  massage, 
and  nitrite  uf  amyl,  but  not  in  the  above-desfribed  ease,  in  which  an  ob- 
struete<l  section  uf  the  vein  w^as  plainly  vLsiblc,  and  of  a  type  in  which  it 
would  be  presumable  that  it  would  be  influenced  by  massage* 

The  value  of  treatment  lies  iu  prophylaxis.  Elderly  people,  who  [>er- 
form  hard  Ixidily  labor,  must  be  eonnselled  to  discontinue  such  work,  and 
especially  to  refrain  from  prolonged  stooping.  This  advit^  is  juarticularly 
applicable  to  cases  in  which  there  is  disease  of  the  heart  or  the  vessels. 
Those  caiips  that  have  had  one  eye  aBTected — having  learned  from  exjieri- 
ence — usually  follow  the  advice,  and,  as  a  rule,  save  at  least  the  one  organ. 
Where  there  is  the  slightest  suspieion  of  syphilis  the  patient  should  be 
placed  under  the  influence  of  mercury  and  the  iodide  of  [wtassinm. 

BISTURBANCES  OF  THE  CIRCULATION  IN  THE  AI1EA8   OP  DISTEIBUTION 
OF  THE  POSTERIOR  CILIARY  ARTERIES. 

As  has  Ijcen  seen  in  the  previous  sc^^tlons  that  many  of  the  disturbances 
of  the  retinal  blood-vessel  system  have  been  insufficiently  investigated,  it 
will  be  found  that  this  applies  in  a  still  more  marketl  degree  to  the  j>r»st- 
ciliary  system.  Wagenniann '  has  proved  that  the  disturbances  in  this  area 
have  great  significance  for  the  entire  eye,  especially  for  the  retina,  he  finding 
thit  all  of  the  elements  in  the  portions  of  the  retina  that  have  been  deprived 
of  cboriuidal  circulation  have  nij>idly  degenemtcil.  From  invcstijiations 
upon  rabbits  he  determined  that  the  entire  retina  lx?ctmie  cloudy  after  di- 
vision of  the  long  cilia rj'  and  a  portion  of  the  short  post-ciliary  arteries,  this 
being  accompanied  by  a  diffuse  parenchymatous  haze  of  the  cornea*  The 
lens  became  rajjidly  opa<|ue,  and  its  elements  underwent  degeneration. 
These  results  obtained  iu  rabbits  cannot,  however,  be  referred  to  man  w^ith- 
out  mridification.  The  solution  of  this  question  in  a  gi^t  part  belongs  to 
the  future. 

The  equally  important  question  whether  in  man  the  individual  ramifi- 
cations of  the  postKiiliary  arter}^  communicate  with  one  another  or  whether 
they  constitute  so  many  end -arteries  is  still  unanswered.  From  the  re- 
a^rches  of  Wagt^nmnnn  and  Segrist'  it  would  apjiear  that  in  rabbite  they 
are  end-arteries,  supplying  a  certain  arm  exclusively.  Leber  ^  found  that  the 

*  Archiy  fdr  Ophlh»ilmf)lo|ti=eT  Band  x%xru 

*  M itlh*?iluns;en  &Ui  klinikffn  und  tnedvcjnUcboTi  IiistUulen  der  Suhweiz,  1895,  Hefl  9, 

*  HaodbucL  der  gesumrnten  Aii^nheUkuDde,  Band  v* 


BIBEASES  IN  THE  CIRCULATORY  SYSTEM, 


621 


capillary  distributions  of  ueighboring  clioriaidul  vessels  in  man  wer^  in  many 
ways  associated.  If  It  is  assumetl  tint  the  same  relations  exist  in  man  m 
in  rabbitSj  then  an  interference  with  the  flow  of  bloLxl  in  the  post-ciliary 
arteries  endangei-s  to  a  greater  or  a  less  d  grce  tlie  entire  retina.  For  in- 
stance,  if  obliterating  disease  of  the  post-ciliary  vessels  slioiild  oeciirj  the 
retina  would  share  in  the  disturbanee,  and  possibly  the  arterio-sclerosis  that 
is  seen  in  contraetud  kidney  (Duke  Carl  Tlie<j<h>r  ^)  would  be  found  in  the 
chorioidal  vessels.  Tiiis  would  explain  in  part  the  degenerative  changes 
that  occur  in  the  retina*  Senile  sclerosis  of  the  cliorioidal  vessels  produces 
distiirban<^  of  natrition  similar  to  those  which  arise  from  aibuminuria. 
Hemorrhages,  w^hite  degenerative  areas,  so-called  thronibosis  of  the  central 
vein,  etc,,  prcjduced  by  disturbances  of  nutrition^  and  in  w4iich  the  retina 
and  its  vessels  suffer,  can  be  seen  as  the  results  of  sclerosis  of  ihc  chorioidal 
vessels.  It  can  be  assumed  that  the  numerous  hemorrhages  and  the  abnor- 
mal fulness  of  the  vein  have  been  causc<l  by  disturbance  of  the  nutrition, 
correspondjDg  in  degree  to  the  acuteness  of  the  sclerotic  aflcition  of  the 
chorioidal  vessel.  Therefore^  the  hypothesis  of  a  thrombosis  of  the  central 
vein  can  be  disjieiised  witli,  and,  without  this  tlieory,  those  crises  in  which 
the  permeability  of  the  central  vein  by  the  pressure  test  is  proved  are  ex- 
plainable. 

Specific  disease  of  the  vessels  can  affect  also  those  of  the  [jost-i'iliary 
region,  and,  from  resulting  constriction  and  obstruction,  endanger  to  a 
marked  degree  the  lutegrity  of  the  system.  Changes  induced  by  hereditary 
syphilis  ill  the  eye-ground  may  consist  in  a  specific  degeneration  of  the 
vessels  in  the  chorioid. 

In  the  future,  in  all  pathological  and  anatoraieal  investigatious  of  the 
eyeball,  examination  must  be  made  for  aocompanying  disease  of  the  ix)st- 
ciliary  vesacls, 

DISEASE  OF  THE  WALI^  OF  THE  OCULAR  VESSETJ5. 

A  oonsideration  of  the  diseases  of  the  vessel-walls  in  general  shows 
that,  as  a  result,  the  changes  occurring  in  the  tissues  of  the  eye  are  as  im- 
portant iu  their  frequency  and  significance  as  spontaneous  extravasations  of 
bltK>d  are.  The  patrjhes  of  white  degeneration  that  appear  in  the  mina  soon 
after  hemorrhage  seem  to  be  more  the  result  of  poor  notirisliment  of  the 
tissues,  resulting  from  the  diseased  vessels,  than  from  the  presence  of  the 
blood-clots.  In  simple  travtmanc  Ijemorrhage  such  areas  of  dt^^neration 
scarcely  ever  occur.  As  a  further  Cfmsetjuence  of  disease  of  the  vessel-walls 
aneurismal  formations,  which  are  demonstrable  only  microscopiciiUy,  may 
be  seen,  these  being  asstx-iated  w*ith  new  blootl- vessel  formations  iu  the 
retina  and  vitreous  humor.  In  the  |mtliological  anatomy  of  the  dJsea^^es  of 
the  blood-vessel  walls  there  si  ill  exists  a  wide  gap.     Often  it  is  only  aoci- 


1  Ein  Boitrag  zur  palhologwTien  Anatomie  d©0  Auges  beS  Nieretileitkrj  Wiesbiden, 
18it. 
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dentallv  possible  to  obtain  the  luaterial  for  investigation  at  the  proj>er  time. 
With  the  ophthalmoscope  the  true  pothulogical  changes  nve  only  to  be  dis- 
cerned impt-rfecllj,  the  microsoojie  being  the  true  interpreter. 

SENILE  AKGIOSCLEROBia. 

This  aflFectiou  phiys  a  most  destrueti%*e  part  in  dSseaseg  of  ve^^ls  of  the 
eve.  Here,  Bs  in  other  pi>rtions  of  the  biwiy^  it  may  appear  either  in  the 
diffuse  or  tlie  eircuniserib<>d  form.  From  the  pubJicatioua  of  Thoma  and  his 
pnplk  it  would  seem  that  the  internal  carotid  artery  and  its  area  of  dLstribu- 
tioD  ai-e  especially  prone  to  attacks  by  these  degenerative  proec^s-es,  so  tJiat  it 
13  natural  to  supjw^e  that  thes^e  retinal  efianges  are  of  sj>e(*ial  imi>ortance  io 
the  study  of  the  pathology  of  the  bmin.  It  ia  wellj  however,  to  sound  a 
note  of  warnfug  as  to  the  precept  that  the  retina  is  to  be  considered  a 
portion  of  the  brain.  The  most  important  work  in  supfwrt  of  siich  a  view 
has  still  to  be  performed,  and  mmt  be  done  with  the  microscope,  as  with 
the  ophthalmi>so(j|)e  but  little  is  to  be  relatively  seen. 

The  relationship  exisiiiig  between  ai*terio-H*lemsis  and  phi  el  k>  sclerosis, 
as  pointeil  out  by  the  writer  and  Iiis  students,  is  oljsc*rvable.  Raehlcnanu^ 
has*  observed  ophthalmoscopically  that  not  only  arterial  but  venous  senile 
degenerations  octrur  in  the  retina.  It  lias  l>een  known  for  a  long  time, 
however,  that  tu  the  ophthalmoscopic  piiinre  the  changes  in  the  walls  of 
both  the  retinal  and  the  cliorioidal  vesst:ls  ai'e  ditlicult  to  observe  pmperly. 
Particularly  is  this  true  of  anglo-senile  sclerosis,  for  in  the  majority  of  cases 
of  this  affection  the  existence  of  thickening  of  the  walls  of  the  retinal  vessels 
can  be  merely  inferred  by  a  narrowing  of  the  Uood-columns.  In  some 
of  the  cases  the  changes  in  ihe  walls  of  the  vessels  can  be  seen  oidy  in  the 
form  of  gray  or  white  streaks  which  bound  the  sides  of  the  blootl  columns 
or  cover  it  in  places.  Very  frecpiently  it  is  impossible  to  determine  w^iether 
the  thickening  of  the  walls  of  the  vessels  is  the  result  of  atheroma  that  may 
have  resulted  from  acquii'ed  or  heriMiitary  sypliilis,  albuminuria,  diabetes, 
leukicmia,  etc*  This  degeneration  resenibles  the  vesscl-atropliy  that  is  seen 
after  inflammation  of  the  nerve  and  retlua.  It^  is  often  ini]x>sstble  to  de- 
termine miemscopically  whctlier  a  degeneration  of  the  vessels  is  syphilitic 
or  senile  in  cljaracter.  Natm^ally,  therefore,  it  becomes  even  more  difficult 
to  prove  in  the  ophthalmological  pit.'ture.  In  cases  in  whicli  sti^aks  are 
seen  on  a  \Tssel  it  is  fi-equeutly  impossible  to  decide  l>etween  a  syphilitie^ 
an  albuminuric,  and  a  senile  sclerosis.  As  pathological  anatomy  is  brinj^- 
ing  atht-ruma  into  closer  j-elatiouj^hSp  witli  syphilis,  and  as  aii^erial  sclerosis 
is  gaining  a  greater  relationship  with  albuminuria,  it  is  difficult  to  obtain 
the  undoubted  truth  iu  auy  given  rase.  This  is  furtlier  true  because  the 
investigation  of  diseases  of  the  veast^ls  becomes  indi8j)en.sable  to  utilize  only 
such  cases  as  can  be  clinically  and  eventually  anatomically  proved  as  un* 
complii-ated  as  possible.    It  is  a  well-known  fact  that  it  is  ip  those  cases  of 


^  Zeltschrlfl  fUr  kUiiiiche  Medici 1S@9|  Bund  nxu 
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Cfjntraeted  kidney  that  art  c^ij^^cially  prtme  to  induce  disease  in  tlie  vessels 
of  the  eye  that  albumin,  if  present  at  all,  exists  in  the  urine  in  minute 
quantities.  It  is  also  of  8i>eeial  ioip<jrtauce  that  thorough  sieareh  be  made 
fur  the  possibility  of  the  exi.'^teuoe  of  syphilis. 

In  the  writer's  experieueej  the  resulting  white  changes  io  the  vessels  i! 
angio-selerosis  are  not  of  frequent  oauirrenoe  in  simple  senile  sclerosis.  If 
they  are  observed,  the  suspicion  of  the  presence  of  allmminuria  or  of 
syphilii^  must  arise.  The  arteries  st^ni  to  di??play  the  disease  of  the  vessel- 
walls  more  freipiently  than  the  veins  do,  Phlebo -sclerosis  appears  fre- 
quently in  the  form  of  walUthickening,  which  is  invisible  ophthalmoseopi- 
cally.  Mure  than  once  has  the  writer  observed  secondary  opacity  of  the 
walls  appear  in  a  branch  of  the  retinal  artery  in  senile  patients,  this  appear- 
ing some  time  after  obstruction  of  its  acotjrapanying  veioj  or  as  a  result  of 
so-ojIIhI  branch-thrombosis  of  the  centml  vein*  Opacity,  not  only  in  the 
true  wall  of  the  aiieries  and  vciiis,  but  also  in  the  advent! tia,  is  seen  iu  the 
retina.  Tlie  writer  has  noticed  this  more  freqiicnlly  in  the  veins  than  in 
the  arteries.  He  has  found  that  it  is  more  pronouueed  in  cases  of  obscure 
disease  of  tlie  vessels,  with  numemiis  hemorrhagic  extravasation,  that  occur 
io  middle  age,  these  probably  bt  ing  of  the  nature  of  hereditary  syphilis. 
Frequently  it  is  impossible  to  determine  liow  much  of  the  lumen  of  the 
vessel  is  constricted  when  opacity  of  its  walls  exists.  Tlic  permeability  of 
an  apparently  completely  degenerated  vessel  can  often  be  determiued  by  tlie 
fact  that  on  the  side  that  is  situated  beyond  the  opacity  the  vessel  contains 
bloofl.  In  ophthalmoscopically  invisible  thickening  of  the  wall,  on  the 
contrary,  it  is  possible  sometimes  to  judge  of  the  constriction  of  the  lumen 
of  the  vessel  by  the  width  of  the  blood-column.  Also,  oft^n  iu  a  single 
branch  there  is  a  loc^liz^tioD  of  the  disease  which  is  exactly  like  that  found 
by  Thoma  aud  others  in  other  parts  of  the  l>ody-  The  constriction  of 
the  blood^colnmns  thus  prodnc^^  can  give  rise  to  a  condition  which  has 
been  pictuml  ophthahnoseopically  by  Kaehlmann,  Friedenwald/  and  others, 
aud  which  at  times  can  be  diagnostii-ated  with  a  reasonable  degree  of  cer- 
tainty. The  irregularity  in  the  calibre  of  the  arteries  and  veins  is  ?^*cn  not 
rarely  in  old  jiersons  who,  owing  to  hemorrhage:!  in  the  retina,  present  to  a 
certain  degree  the  picture  of  so-cullcd  venous  branch-thrombosis* 

Irrpgukr,  knotty-like,  or  spindle-shaped  configuration  of  the  vessel  is 
often  aggravated  in  the  vein  by  the  fact  that  not  only  constrictions  but  dila- 
tations are  present,  thes<^  being  often  so  markcni  that  they  might  be  spoken 
of  as  varicose  degenerations.  Generally,  a  single  spindle  or  saoculate — 
a  mere  localized  relaxation  of  the  vessel- walls,  as  the  result  of  circumscribed 
sclerosis— may  be  present.  Wliatever  may  be  the  significaut^  of  the  new 
vessel-formation,  it  is  well  recognized  to  be  a  prfjduct  of  inflammation.  It 
occurs  princii^ally  within  the  anterior  portion  of  the  retina^  and  under  some 
circumstances  it  can  be  detected  microscopically.    There  can  be  no  doubt 

'  Aitrhiv  fur  Ophtlidmologie,  Band  xxxlv. 
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that  aneurism^  as  well  aa  varices*?  dilatatiou  of  the  retiual  vessels,  j 
gives  rise  to  ht^morrbagra,    Narrowing  of  the  calibre  of  the  vessel  frora  pix 
lifemtion  of  the  iniima  causing  stagnation  of  the  blood  has  the  same  tfl 
dcncv.    In  consequence  of  the  ^act  that  the  more  marked  the  degeneratjS 
of  the  wall  becomes  the  quicker  the  extravasation  will  occur  makes  tk 
api»Ga ranee  of  hemorrhage  the  most  important  symptom  iu  ajjg^io-scIeroM 
Hemorrhages  under  the  conjunctiva,  in  the  retina,  in  tlie  vitra>iis  cimroljciv 
and  rarely  between  the  vitreous  humor  and  the  retina,  or  between  the  rdim 
and  the  chorioid,  are  frequently  the  results  uf  seuile  angio- sclerosis.  T 
more  carefully  panents  are  examined  for  albuminuria  and  syphilis  the  mi 
rai"ely  do  cases  of  genuine  senile  retiDal  hemorrhi^es  Ijecome,    Ju  m 
thousand  cases  seen  in  the  practice  of  the  writer,  Am  maun  *  found  I 
twenty-two  in  which  retiual  hemorrhage  appeared  as  a  com  plication  d 
simple  senile  sclerosis ;  and  iu  only  a  portion  of  these  was  the  form  of  4 
generation  that  is  associated  with  white  bands  or  complete  white  coloratifl 
of  the  vessels  seen.  In  eleven  the  hemorrhage  occurred  in  ttie  macula  hit 
alone,  or  in  the  conjunctiva  in  association  with  retinal  hemorrhages.  Fl 
quently  they  simulate  the  picture  of  senile  macular  disease.    The  writ4 
has  called  attention  to  the  fact  that  this  im[>ortant  retinal  aflfection  is  spoi 
of  as  being  the  result  of  senile  vessel  degeneration.    In  ihe  remaining  nc^ 
macular  type  of  retinal  hemorrhages  dilatation  of  this  kind  is  pi 
Cases  have  been  descril>ed  in  which  there  is  a  dilatation  of  the  veins,  gi 
tUem  the  api>caranee  of  a  string  of  pearls  (Liebreich)» 

That  local  constriction  of  branches  of  the  veins  where  they  are  ci 
by  arteries  otx^a^ionally  presents  itself  ophthalmoseopically,  as  descri 
Haehlmann,  can  be  confirmed  by  the  writer.  The  effect  of  one  vessel 
another  at  such  a  crossing  point  shows  itself  in  a  marketl  proliferatioi 
the  iutima.  An  increased  tortuosity  of  the  arteries  occurs  which  R; 
maun  (^insiders  to  be  of  great  importance,  presuming  that  it  corres] 
with  the  first  stage  of  arterio-sclerosts.  In  many  cases  It  is  easier,  howc^ 
to  see  tlie  marked  tortuosity  which  takes  place  iu  single  venous  brand 
It  is  often  so  pronounced  that  them  can  be  no  doubt  of  its  patliol 
nature.  If  it  arises  from  an  abnormally  distended  venous  branchy  in 
sequence  of  obstruction  to  a  neighboring  branch,  it  forms  a  eullateral  cil 
lation.* 

According  to  Raehlraann  and  Osten-Sachen,  a  pulse  appears  in 
vehis  iu  angio-sclerosis  more  frequently  than  it  does  in  the  arteries*  Tl 
pul<^tion  manifests  itself  in  fluctuations  in  the  calibre  of  the  vessels  fro 
the  centre  towards  the  periphery,  but  it  <ain  still  be  seen  in  the  sm;  " 
venous  branches* 

Just  as  phlcbo* sclerosis  may  produce  varicose  formations,  so  does  ai 
'  Beitrig«  aur  Augenheilkunde,  Heft  33. 

*  International  Ophtbulmo logical  Con^reaa  at  Hetdvlberg,  ISSS^  and  Alhis  of  i 
'  KUiiisclie  Monatsblfttter  fiir  Augenheiikutide,  February,  1898* 
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4erQsis  play  an  imjiortaut  part  in  the  causation  of  aneurisms  of  the  retina. 
Xiionvillo  *  hag  demonstrated  ni  throe  agtnl  persons  fiuffering  from  atheroma 
miliarv  aneurisms  in  the  brahi*  These  observations  have  Im^n  ooiifirmetl 
by  Sons,*  Uhthoff^^  Schmall/  liaehhnann,^  lliirnpoldi,*  Mackenzie/  Litten,® 
Gower;?,"  and  otht*rs.  The  assumption  of  Thoma  that  the  aiterio-sclerotic 
form  of  aneurism  is  the  most  fix^queut  finds  its  confirmatioii  in  the  rejwrts 
of  tliese  oisea. 

The  mode  of  the  development  of  aneurism  in  tlie  small  vessels  of  the 
retina  in  arterio-sclerosis  reqnims  further  investigation. 

On  the  average,  the  patients  were  over  sixty  ymrs  of  age,  an^I  were  sub- 
jects who  had  perforraotl  hard  manual  lal>or  throughout  their  lifetimes. 

Aoconling  to  the  findings  of  Ammatin,  aside  from  the  cases  of  macu- 
lar hemorrhage,  the  prognosis  for  sight  is  not  hojieless. 

The  hemorrhages  in  so-called  thTOrabosis  of  the  central  vein  or  its 
branches  can,  in  the  majority  of  instances,  be  attributed  to  a  senile  form 
of  arterio-sclerosis,  as  in  a  large  portion  of  them  obliteration  of  the  veins 
exists  as  the  result  of  a  phlebo-sclerosis.  As  a  result  of  the  anatomical 
studies  of  Schnetterman,  the  writer  is  convinced  that  this  process  leads  in 
places  to  a  constriction  of  the  veins,  so  that  in  many  instances  '*angio- 
sclerosis  obliterans"  may  be  spoken  of* 

The  writer  is  of  the  opinion  that  aogio-sclerosis  can,  on  the  one  hand, 
through  a  gradual  narrowing  of  the  artcrit^,  produce  a  pinture  that  is  similar 
to  embolism  of  the  central  artery^  and,  on  tlie  contrary,  through  a  narrowing 
of  the  veins,  evkletit^  a  disturbance  which  coincides  with  thrombosis.  In 
chorioiditis-gyrata,  which  Fuclis  lias  recenily  destTibeil,  the  writer  has  seen 
this  sclerosis  well  developed.  Finally,  arterio-selerosis  may  bring  alwut 
quite  serious  disturbance  of  the  eye  thix>ugh  the  optic  nerve  at  its  entmnee 
into  the  skuU-cavity, — Ijecoming  eompre^scd  by  atheroma  of  the  ophthalmic 
or  carotid  arteries,  with  the  result  of  pro<lucin<^  a  partial  or  a  complete 
atrophy,  as  ixiinted  out  by  Ware,"  Mackenzie/*  Bcrnhcimer,'^  and  Sachs  and 
Otto.**  This  pressure-atrophy  of  the  o]>tic  nerve  would  be  even  more  pro- 
nounced in  cases  in  wliich  ancurismal  dilatations  of  the  vessels  at  tlie  base 
of  the  brain  were  affected,  as  have  Iwn  ix?iJortcd  in  cases  seen  by  Mac- 

'  Gftset^e  del  h^pttaux,  1890. 

*  A  n  □  a  lea  d '  Ocul  istiques  ^  1 855. 

*  Bencht  deritphthwltiiologischen  GeselkcliAft  Heidelberg, 

*  Archiv  fur  Opbthsilriioltjgjfjj  Bund  xxxlw 

*  Zeitschrift  tnr  klTnisehtj  Medicin^  1889. 

*  Anntiii  di  OUiilmologifl,  188a 

'  Koyal  liundon  Ophthalmic  Hospital  Rj? ports,  iL 

*  BeHirier  klmi&chc  Wochenschrift^  1881. 

*  OphthalmoUigie. 

Archlv  fiir  Ophthalmologic,  Band  aisv,,  1889- 
OWrvatiim^J  on  Catflractj  vol 
"  A  Prnctical  Treatiae  on  Ihe  DlaeaaGs  of  the  Ejre. 

"  Vorhundlung  dea  intern  a  tion  til  eti  uiedicinischen  Congress^B  in  Berlin »  1890,  Band  iv, 
"  Untarauchungen  liber  Sehnerverandu n gen  Wi  Arterio-Sclepcfiii,  Berlin,  1893* 
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kenzte,  Michel/  and  NothnageL*  Lurje''  has  (letailnl  the  (examination  of 
thirty  eyes  from  old  i)atients  suffering  from  artjerio-sclerosis  iu  which  the 
basal  cerebral  arteries  also  exhibited  sclerosis, 

ALBUMIXURIO  ANGIO-SCLEROSIS* 

Although  a  great  deal  t*t'  study,*  both  microscopically  and  oplithalmo- 
scoplcallyj  has  been  devoted  to  the  vessel *degenerati on  which  ot*curs  in 
chmoic  albuiiiiiiuria,  j*till  many  gaps  remainj  specially  in  the  histological 
knowk^lge.  On  the  whole,  the  changes  arc  Himilar  to  those  which  occnir  in 
senile  angio*sclerosis,  only  that  they  are  frequently  much  more  develo[>ed, 
:  that  the  ve*sselS|^ — from  ttie  opacity  of  their  walls^ — particularly  in  tlieir 
mmificationg^  at  times  reveal  the  disease  (Mules/  Hulke/  de  Wecker/ 
Gowers/  Harlan 

Whether  the  process  originates  in  the  intima^  which  is  most  likely,  or 
in  the  media^  and  how  greatly  the  adventiti'a  is  involved,  and  whether  a 
IKTiarteritis  or  a  periphlebitis  plays  any  r6k,  ix?quirc^s  further  invcstigntian* 
The  process  principally  affct^ts  such  vessels  as  are  especially  prone  to  invasion 
by  obliterating  endarteritis,  which  is  also  found  in  the  kidneys,  and  as  a 
i^ult  of  whieh^ — through  a  gradual  increasing  thickness  of  the  walls  of 
the  vessel? — these  organs  gmdually  contact  The  original  proliferation 
of  the  intima  gives  place  later  to  a  hyaline  and  a  fibrous  degeneration  of  tiie 
vessel- wallsi  which  may  become  quite  homogeneous.  In  many  cases,  how- 
ever, fatty  degeneration,  especially  of  the  adventitia,  8Ui>ervenes  in  the 
form  of  the  so-called  "  fatty  granule  cell.'*  In  diabetes,  instances  have 
been  described  that  have  been  assrx-iated  with  sclerosis  of  the  retinal  arteries, 
and  with  hemorrhages  and  degenerative  areas  of  the  retina.  That  the 
retinal  changes  do  not  necessarily  arise  from  albuminuria  is  shown  by  the 
C0J5CS  of  Desmari-es,"  Noyes,^'  and  Haltcnhoff."  Eetinal  hemorrhages  have 
been  observed  in  |>olyuria  by  Galezowski,  In  a  case  obser\^e<l  by  the 
writer,  recovery  took  place  notwithstanding  a  lopg-continuetl,  severe,  retinal 
hemorrhage. 


*  Archiv  fQr  Ophthiilmologle.  Band  xx'di. 
■  Wiener  medtsthiMHihe  Fresse^  1884. 

*  Dissertation*  Dorpal,  1893* 

*  Handbiicli  der  jj^sammten  Augervhdlkrmde ;  Tmnsftctiom  of  tlie  Ophthalnnologiciil 
Society  of  tho  Unitetl  Kingdom,  voL  i. 

*  Tnin!?actiuna  of  the  Ophlhulmologicid  Sotiety  of  the  United  Kingdom,  voh  ti., 
1882. 

*  Royal  London  Ophtlialfnk  Ho&pital  Heports^  vol.  vi. 
^  TmiH  des  Maladies  des  Yeux,  ii.  316. 

*  MediCJil  Ophthnlmology,  p. 
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flTPHILITIC  DISEASES  OF  THE  VESSELS, 

Diseases  of  this  type  claim  a  s^pecial  consideration,  for  the  reason  that 
they  cat!  present  the  same  apjiearaiices  m  senile  and  albuminurio  degener- 
ations, and  also  becau?^  Kuch  authorities  as  Michel  and  Alexander  closely 
associate  syphilitic  diseases  of  the  interior  of  the  eye  with  spfcific  arteritis. 
That  the  vessels  of  the  iris  are  markedly  involvetl  in  syphilitic  inflamma- 
tion was  first  rectignized  by  Michel  and  Fuchs,  Ulitholf  and  Biwh  found 
the  same  condition  in  the  retina.  Besides  these  greater  inflammatory 
changes  of  the  arteries,  there  is  still  another  syphilitic  farm  of  disease  of 
the  vessels  which  greatly  resembles  that  seen  in  ordinary  senile  sclerosis; 
in  consequence  of  which  it  U  difficnlt  to  assert  whether  the  process  is  move 
or  less  inflammatory  in  nature.  This  is  "endarteritis  specificans."  At 
the  prc^nt  time,  the  prevailing  opinion  is  that  syphilitic  diseases  of  the 
vessels  are  so  irregular  in  their  nature  and  manifestations  that  their  exist- 
ence very  frequently  can  only  be  dtiluced  by  th^  presence  of  concomitant 
sypliilitic  legions,  Baumgarten  con^idert  the  tendency  to  a  formation  of 
>.niall  nodular  j^yphilomata  in  tlie  adventitia  a-^  (characteristic  of  hyphiHs,  but, 
according  to  others  working  in  the  Fame  line,  ophthalmoIogUts  are  apt  to 
assert  a  diagnosi-t  of  syphilriic  disease  of  the  eye  bcfoiie  any  aetnal  anatomi- 
cal proof  is  presented,  Ftirther  investigations  are  nccesimry  to  determine 
whether  there  are  inflainmatory  and  non- inflammatory  pnx^sscs  in  tins 
affection,  as  suggested  by  Michel,  Fuchs,  and  Bach.  Sneh  a  division  would 
appeal  to  the  physician  for  its  advantage  in  a  clinical  study  of  tliese  condi- 
tions. Syphilis  not  only  ludiices  inflammatory  ctianges,  especially  in  the 
retina,  but  occasionally  pnxluccs  conditKnis  that  are  similar  to  those  that  are 
seen  in  senile  or  albumiuuric  sclerosis.  Blood  extravasations^  opacities  of 
the  ves,si4s,  and  occasitmally  retinal  opacities  are  seen.  Hirschberg  reports 
a  case  in  which  jjeriartcritis  occurred  in  the  retina,  exciting  symptoms 
similar  to  eudarteritis,  but  of  a  more  inflammatory  type.  Syphilitic  emlar- 
teritis  is  a  rare  disease.  The  writer  has  seen  but  nine  instances^  and  Ammon 
found  in  his  clinic  of  former  times  only  three  unmistakable  cases  that 
beIong(}ti  to  this  class.  The  disease-picture  is  composed  of  the  ful lowing 
varying  comixment  lesions : 

L  Visible  opacity  of  the  walls  of  the  arteries  and  rarely  of  the  veins, 
so  that  the  I dooil -columns  of  tlie  dist'as4:'d  vessels  are  accompanietl  with 
lateral  white  lines  j  or  the  blood-colnmns  or  tlie  vessel*walls  may  l^e  covered 
in  places  with  a  gray i-^h- white  opacity.  At  times,  complete  obliteration  of 
the  terminal  twigs  takes  place* 

2,  As  in  senile  sclcros!6|  an  almost  invisible  disease  of  the  vessel-walls 
may  be  present,  only  manifesting  itself  by  a  narrowing  of  the  blood- 
columns.  As  a  result  of  both  of  these  types,  extravasations  of  bloi.>d  from 
the  diseased  walls  can  take  place*  Conetquently,  hemorrlmge  afipeai-s,  not 
only  in  a  p^^sition  at  which  a  white  degenerated  vessel  lamifles  (Fig,  8,  on 
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the  loAver  left-hand  side),  but  also  witliiii  the  area  of  vessels  that  are  appa 
reiitly  uimltert'd  (Fig.  8,  on  the  right  side,  hehnv), 

3.  They  also  may  show  tlieir  changes  by  an  irregular  filling  of  the 
vea^el  Further,  a  vessel  cnn  exhibit  a  whitc^nhig  of  its  walb,  but  is 
not  aeeomimnied  by  hemorriiage ;  or  if  such  blood  ex ttavasa Lions  ap- 
pear, they  will  evidence  themselves  in  the  jieriphery  of  the  vascular 
brunches* 

4.  Under  some  c^ondftiona,  an  opacity  corresponding  to  that  occurring 
in  an  obstruction  of  the  central  artery  or  one  of  its  branches  may  be  seen, 
this  apiiearing  as  a  gray -white  or  a  milky  area  with  ill-defined  edges, 
While,  however,  in  the  obstruction  of  an  arterial  bmnclij  genemlly  no 
hemorrhaging,  or  only  slight  ones,  occur  in  the  area  of  opa^L-ityy  yet  in  this 
condition  considerable  hemorrhage  may  take  place  within  the  opaque 
retina]  tissue.  T\m  ojmeity  can  lye  so  exti^nsive  that  it  may  closely  resem- 
ble detachment  of  the  rctijia.  The  circunipaiullary  portion  of  the  retina 
is  often  slightly  hazy  and  of  a  grayish  tint 

5.  Groups  of  circumscribed  white  sijlotches,  similar  to  the  degenerative 
splotches  seen  in  albuminuria,  more  rarely  occur. 

In  one-half  of  the  writer's  cases,  the  macula  was  markedly  affected ; 
four  times  by  hemorrhage  and  onc^  by  fine  pigmentation,  as  is  seen  in 
hereditary  syphilis.^ 

Slight  optic  neuritis  is  a  further  accompaniment  which  lias  often  been 
described.  Traces  of  iritis  can  of  course  be  present.  Very  frequently  the 
otiier  eye  will  show  traces  of  some  form  of  syphilitic  disease. 

The  subjet^tivc  symptoms  vary  greatly,  according  to  the  location  of  the 
principal  changes  in  the  retina  ;  the  rule  being  that  the  more  severely  the 
macula  suffers  the  poorer  will  be  the  vision.  The  disease  genemlly  belongs 
to  the  later  stages  of  syphilis.  The  suljsequent  course  of  the  disease  shows 
great  tendency  to  recidivity,  esijeeially  when  the  treatment  cannot  be  ener- 
getic and  prolonged. 

In  syphilitic  disease  of  the  iTtiual  vessels,  the  writer  has  bo  frequently 
8een  the  opacity  of  the  walls  appear  as  fine,  disseminated  scales  upon  the 
arteries,  that  he  attaches  considerable  importance  to  this  condition.  Other 
similar  vti=sel'deg*'nemtioas  rarely  show  this  appearance.  As  a  nde,  these 
small  scale-like  flakes  are  only  perceptible  when  the  examination  is  made 
with  the  upright  image.  In  many  cases,  a  characteristic  appearance  is 
formed  by  the  milky  opacity  of  the  retina  in  the  region  of  the  diseased 
vessel.  Frequently,  the  manner  in  which  the  disease  is  affected  by  treat- 
ment gives  the  first  clue  to  the  diagnosis.  Difficult}^  may  be  experienced 
in  the  significance  of  the  retinal  strings,  such  as  figured  by  Jager  and  those 
seen  in  the  writer's  Atlas.  They  are  never  found  to  l>e  continued  as  vessels, 
and  they  often  have  courses  that  are  imjK>ssible  for  vessels, — e.^.,  transversely 
across  the  retinal  vessels.    If  the  vitreous  humor  is  ha^y,  the  differentia* 
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tion  becomes  diffieult.  The  more  mflammatory  conditioDs  of  perivasculitis 
mdj  produce  similar  pictures  in  tlie  retina. 

Tbe  tendency  to  relat>se  must  he  borne  in  mind^  although  the  disease, 
if  properly  treated,  may  terminate  favorably,  Tbe  writer  has  seen  marked 
.disease  of  tbe  macula  which  bas  produced  a  rc<juetion  in  vision  to  one- 
'wentieth  of  normal  so  improve  that  sight  lias  risen  to  two-thirds,  Tbe 
treatment,  however,  must  be  energetic  and  long  continued. 

The  writer  has  never  seen  the  chorio  retinitis  noted  by  Oswalt  and 
Hirscbljcrg,  although  he  has  seai*ched  for  it  for  ten  years  in  all  sypbilitics, 
Acamling  to  tbe  former  author,  this  affection  exhibits  itself  by  tbe  presence 
of  small,  round,  bright  spots,  that  are  similar  in  apptarance  to  a  buucb  of 
gra[>es,  these  licing  situated  not  only  in  the  periphery  of  the  eyeg round  but 
also  in  the  macular  region, 

NEW  VESSEL-FORMATrOK. 

In  senile  sclerosis,  new  vessel-formation,  as  a  rule,  assumes  only  moderate 
proi>ortioDs,  while  in  syphilis,  it  is  more  frequently  present.  Often  the 
process  begins  with  hemorrhage  into  the  retina  or  into  the  vitreous  humor, 
and  the  vcast^s  are  not  seen  until  the  blood  is  s*)  far  absorbed  that  a  view 
of  the  fundus  becomes  j)ossibIe*  They  appear  to  form  either  small  loops 
or  large  net- works  extending  into  the  vitreous  ehambcr.  Usually,  the  optic 
nerve  or  its  surroundings  is  the  point  of  origin  for  this  vascular  growth. 
As  this  formation  ie  frequently  associated  with  hemorrhage,  it  is  believer!  to 
be  related  to  the  so-called  retinitis  proUferanSj"  in  which  the  connective- 
tissue  new-formation  uiwn  the  inner  surface  of  the  retina  proceeds,  as  a  rule, 
from  hemorrhagic  extravasations.  This  vessel*growth  takes  place  more 
frequently  after  hemorrhages  of  syphilitic  origin  than  after  those  tliat  are 
due  to  albuminuria,  senility,  diabetes,  etc.  Probably  hereditary  sypliilis 
may  also  be  a  cause  of  this  vessel  growth. 

Eyes  w^iich  have  been  enucleated  for  hemorrhagic  glaucoma  exhibit,  as 
a  rule,  disease  of  the  vessels  to  a  pronounced  degree.  The  writer  can  con- 
firm tlie  statements  of  Edmunds  and  Brailey,  Panas,  WagenmanUj  etc,,  who 
have  given  this  matter  careful  study.  In  juvenile  eyes  with  glaucoma,  in 
which  senile  sclerosis  cannot  be  taken  into  consideration,  hemorrhages 
occasionally  occur,  suggesting  the  belief  that  arterio-sclerosis  stands  in  etio- 
logical relationship  with  glaucoma, 

RELAPaiNG  HEMORRHAGES  IN  YOUNO  PERiSOUS, 

This  api>arently  causeless  type  of  hemorrhagic  affection  was  known  to 

A.  von  Gracfcj  who  ascribed  it  to  disease  of  the  vessels.    Recent  obt^crva- 

tions,  including  those  of  the  writer,  seem  to  justify  this  classification. 

Notwitbstanding  the  studies  of  Hutchinson,  Nieden,  Panas,  Chodioj  Kipp, 

and  others,  the  causative  factor  is  still  in  the  dark.    From  twelve  cases  at 

the  disposal  of  the  writer^  Ammann  has  noted  that  in  the  majority  of  these 

the  hemorrhages  into  tbe  vitreous  humor  were  accompanied  by  changes  in 
Vol.  IV,— 34 
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the  retiual  vessels,  Wliat  apj^cars  to  tlie  writer  to  be  of  more  importance  ts 
the  fact  that  in  most  of  tliese  observations,  where  bright- borderetl  vessels 
wea«  to  l>e  seeo^  white  degenerative  spots  couUl  be  observed  in  the  retina. 
At  first,  these  fi^rmed  a  stellar  arrangement  like  that  of  albiimimiric  reti- 
nitis in  the  macular  region.  (Fig,  9.)  They  then  left  Ixjhind  only  small, 
bright,  yellowish-red  ai-eas  in  the  macular  region  that  were  alone  visible 
with  the  upright  image. 

The  retinal  changes  can  be  plainly  seen  in  Fig.  9,  in  which  a  small  vein 
coursing  in  and  up  has  white  borders.  In  this  casc^  it  is  worthy  of  mention 
that  the  jiatient — a  twenty- five-year-old  subject — lost  the  sight  of  the  fellow- 
eye  through  hemorrhagic  glauct)ma  five  years  previously.  The  type  of  the 
hemorrhage  was  also  of  Interest.  It  lay  between  the  vitreous  humor  and 
the  retina  and  was  semicircular  in  fomi.  When  the  head  was  inclined, 
the  fluid  blood  always  assumed  the  horizontal  position.  This  change  of 
form  is  not  characteristic  of  this  hemorrhagic  process,  as  it  is  always  present 
when  the  upper  margin  of  a  hemorrhage  lies  between  the  vitreous  and  the 
retina*  As  long  as  the  blood  remains  fluid  it  jiossesses  this  characteristic 
movable  npjicr  border.  The  writer  agrees  with  Holmes  Spit^r  and 
Dimmer  when  they  assume  that  this  form  of  Iiemorrhage  takes  place  ratlicr 
slowly  from  a  retinal  vessel, — that  is,  from  a  vein.  On  the  cOTtmry,  it  is  to 
be  observed  lhat  relapsing  hemorrhages  of  the  young  do  not  exhibit  a 
great  tendency  to  lie  between  the  vitreous  and  the  retina,  but  that  they 
occur  more  frequently  as  a  single  hemorrhage,  which  may,  of  course,  ai!ect 
young  people  from  a  cause  as  little  understood  as  is  the  relapsing  form  of 
hemorrhage. 

The  relatively  good  prognosis  of  these  half-raoon-shaped  hemorrhages 
between  the  vitreous  and  the  retina  is  evidcncc^d  in  the  patient  whose  eye- 
ground  is  shown  in  Fig.  9,  Notwithstanding  fi-equcnt  relapses  which 
occasional  examination  showed  to  have  taken  place  during  tliree  years' 
time,  satisfactory  recovery  took  place.  According  to  the  observations  of 
the  writer,  the  nuralK^r  of  relapses  in  general  is  not  the  only  factor  in  the 
prognosis,  and  docs  not  influence  the  question  of  cure  as  greatly  as  one 
might  imagine.  In  the  writer's  cases,  the  hemorrhages  were  repented  from 
one  to  three  times.  In  one  case  they  recurred  five  times  and  once  seven 
times,  and  yet  the  termination  in  this  latter  case  was  favorable.  In  the 
writer's  experience  large  vitreous  hemorrhages  are  particularly  serious,  and 
when  both  eyes  are  not  affe<!te€l  from  the  outst^t,  only  the  one  eye  is  attacked. 
Nieden  in  three  cases  saw  the  hemorrhages  in  two  eyes,  but  never  found 
them  affecting  the  two  simultaneously. 

Unfortunately,  the  writer's  cases  do  not  assist  in  clearing  up  the  ques- 
tion of  etiology.  Bchieffel  describes  a  case  in  whicli  the  fii-st  manifestation 
of  hert'ditary  syphilis  was  a  high-grade  change  in  the  veins  of  both  retinas 
in  the  form  of  a  perivasculitis,  witfi  which  was  associated  a  pnjlonged 
hemorrhagic  process  in  the  retina  without  vitreous  extravasation.  Healing 
progressed  under  the  use  of  inunctions.    In  a  case  seen  by  Panas,  which 


terminated  in  bilateral  blindness,  the  pat  tout  was  afflicted  with  enormous 
liyi>ertrtnphy  of  the  heart,  Goatard  rei>ort8  two  such  cases,  Ftwiiiontly 
rociirriiig  nose-bleed  been  noticed  in  many  of  tliese  instaueea.  The 
opinion  of  von  Qraefe  that  hemorrhage  into  the  retina  ooines,  as  a  rule, 
from  the  eljorioid  must  be  modified.  Hemorrhage  generally  oociirs  from 
the  retinal  vessels  and,  i>erhapyj  from  those  that  are  situated  in  tiie  extreme 
peripliery.  It  is  well  known  that  the  retinal  ves-els  are  more  predisposed 
to  s[rontaueoiis  hemorrhage  than  the  ehorioidal  vessels  are.  Eales  and  Nicden 
believe  that  the  meiifttniation  of  the  female  is  a  sort  of  protection  against 
ocular  heraorrhagea,  m  that  tliey  are  rare  in  women.  In  the  cases  s^een  ial 
women  by  the  writer,  the  menstruation  was  disturtx-d,  bnl,  awording  to  tliis 
theory,  these  hemorrhages  should  not  oociir  in  young  nudes  wlio  sufler  from 
nose-bleed.  It  is  more  likely  that  nervous  and  vaso-motor  causes  are  only 
secondary  favoring  factors,  and  that  the  fundameutiil  disease  in  very  many 
of  (hest?  cimes  is  an  affection  of  the  vessels  of  an  unknown  nature,  w^hieh 
caust'S  an  abnormal  brittleness  of  the  vessels  of  the  eye  as  well  as  of  those 
of  the  nose  and  skin,  which  may  disappear  after  a  time.  Hereditary 
syphilis  probably  plays  an  important  r6k  in  the  product iiui  of  ttje  dis^^a^. 

Young  men  and  more  uncommonly  young  women,  between  the  ages  of 
fifteen  and  thirty  years,  are  more  exposetl  to  the  attacks  of  relapsing  hemor- 
rhage. While  in  good  physical  condition  tlicse  patients  exjierience  suddenly 
or  grndually  a  darketiing  of  vision  before  one  or  both  eyes  vvluch  is  fnund 
to  be  due  to  hemorrhages  in  the  vitreous.  These  precede  or  Ibllow  retinal 
hemorrhages*  The  absorption  of  these  extravasations  occurs  quite  rapidly, 
but  new  hemorrhages  soon  follow,  often  more  severe,  without  apparent 
muse,  and  frequently  at  night  These  again  clear  up,  and  rt<;overy  seems 
to  have  taken  place,  when  sudden  bleedings  again  take  place,  until,  finallyj) 
without  visible  cause,  the  proeess  ceases  and  the  eye  becomes  normal,  or 
nearly  so,  with  the  formation  of  connective  tissue  either  in  front  of  tlte 
reiina  or  in  the  vitreous  chamber  as  a  sequel  of  the  disease.  In  nnflivwable 
cases,  the  vitreous  humor  becomes  more  hazy,  insulting  in  blindness,  de- 
generation of  the  vitreous  body,  and  retinal  fletacliment.  As  a  rule,  inflam- 
matory symptoms  arc  absent,  but  glaucoma  may  supervene* 

It  is  well  reeognizcil  that  a  single  hemorrhagic  extravasation  may  oeeur 
in  a  young  snhjecfc  without  any  previous  history  of  inflammatory  condition 
in  the  retina  or  vitreous  humor,  which  after  some  time  may  disappear  witljout 
leaving  a  trace  of  the  condition,  Aniemia  and  pregnancy  both  play  certain 
parts  in  tlie  production  of  such  tyjws  of  hemorrhages. 

Prognosis  in  these  eases  is  always  doubtiul  and  treatment  on  the  whole 
is  of  little  value.  Pronounced  hemorrhages  in  the  posterior  part  of  the 
vitreous  humor  aud  in  the  retina  api>ear  to  Ix'  less  serious  than  those  that 
are  very  dense  and  penetrate  into  tl»e  anterior  part  of  the  retina*  As  a 
rale,  in  <^es  in  which  hereditary  syplulis  is  the  cause,  tlw  prognosis  is 
more  favorable;  but  there  are  e-xeeptions  to  this  statement  Thei-ajiy  is 
not  entirely  powerless,    Hest  of 'the  eyes  aiwJ  judicious  physical  restraint 
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are  of  ihe  utmost  iiniwrtatice.  The  latter  is  most  useful,  as  any  resulting 
LHJugcstton  of  the  head  with  increased  activity  of  the  heart  tends  towaixls 
rupture  of  the  vessels.  Id  the  further  treatment — with  Ixidily  rest— must 
be  asj^joeiated  a  general  strengthen  tug.  At  the  same  time  the  employment  of 
mercury  and  iodide  of  iKitassium  is  to  be  recommended.  In  a  c^se  in  which 
the  process  was  malignant,  the  writer  would  not  hesitate  to  advise  ligatioQ 
of  the  carotid  artery,  as  has  been  performed  by  Mayweg  with  good  results. 
The  employment  of  jx?r iodic  venesection  to  bring  about  a  favorable  result 
has  still  to  be  tried, 

THE  TOXIC  VEBSEL-DISEASES  OF  THE  EYE. 

That  certain  poisons  eirculating  in  the  blood  have  a  deleterious  action 
upon  tlie  vessel- walls  is  apparent  to  every  one.  Marke<l  fall  of  blood- 
pressnrcp  I'rom  whatever  cause,  Is  perhaps  as  dangerous  to  the  vessels  and 
their  intima  as  toxie  conditions  of  the  vessel-contents  are.  Such  a  fall 
m£iy  also  give  rise  to  prolrieration  of  the  intima  willi  further  changes  in  the 
coats  of  the  vessels*  Certain  poisons  may  also  act  in  this  indirect  way  by 
reducing  blood-pressure.  Other  more  clironic  toxaemias  can  still  further 
damage  the  vessels  by  disturbing  the  general  nutrition,  so  that  the  marked 
anemia  and  cachexia  that  are  prodncetl  may  in  themselves  lead  to  de- 
generation  of  the  blood-vessels. 

If  the  series  of  poisons  that  lead  to  vessel -changes  are  examined,  it  will 
be  fonnd : 

A,  Poisons  which  are  introduced  into  the  organism  from  without  and 
act  acutely  or  chronicaUy.  They  may  be  of  tlie  nature  of  alcohol  or 
cpiiaine,  or  they  may  be  composed  of  miuit>-organismSj  such  as  are  foimd  in 
sepsis,  malaria^  etc, 

JS,  Poisons  that  are  generate<l  by  the  organism  itself,  such  as  are  seen 
in  nrtemia,  diabetes,  etc.  To  this  division,  perhaps,  belong  the  still  obscure 
discuses  of  the  blood  and  vessels  found  in  anemia,  leuksemia,  pnrpum,  etc. 

IKTOXICATION-AMBLYOPIA  FROM  TOBACCO  AND  ALOOHOU 

If  it  be  assumed  that  hemorrhages  and  spindle  or  nmlular  ibrms  of  the 
blootl-columns  are  to  be  accepted  as  evitlenoes  of  disease  of  the  arteries 
and  veinSj  vessel-lesion  can  undoubtedly  he.  demonstrated  in  many  ceses  of 
these  types,  Ammann  {loco  cUalo)  has  fonnd  in  the  clinical  history  of  the 
writer's  eases  seven  instances  in  w^hiehj  together  with  a  more  or  less  well- 
defined  evidence  of  intoxicatioD-amblyopia,  small  retinal  hemorrhages 
oonld  be  seen  situated  principally  al>out  the  papilla  and  usually  overlying  a 
vessel.  Recently,  ihe  writer  has  seen  other  examples  of  such  hemorrhages, 
and  besides  (but  not  in  senile  patients),  has  found  spindlc'shaj>ed  irregu- 
la ri ties  in  the  columns  of  blood  in  the  arteries  and  the  vcin?*^  wliich  pointed 
almost  ctTtainly  to  a  microscopic  thickening  of  the  vessel-walls*  Frieden- 
wa!d  and  Crawford  report  a  case  of  spontaneous  hemorrhage  into  the  orbit 
with  exophtlialmns  in  which  disease  of  the  vessel-walk  due  to  alcoholic  and 
tobacco-poisoning  was  present. 
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QUININE-POISONIJiQ. 

It  will  require  further  investtg:atious  to  dpterniiue  whether  qiiinme  acts 
directly  or  tndU-ectly  by  diminishing  the  blood -pressure*  In  either  iik^tance, 
intra-oeular  pressure  would  aid  in  diminishing  the  calibm  of  the  vessels* 
As  tkr  as  the  vaticular  lesions  go,  de  Schweinitz  has  ex|>enmentaMy  found  an 
eudovaM^ulftb  in  dogs  that  were  ix>isoned  with  quinine.  He  couchidc^Sj 
however^  that  quinine  acts  upon  tlie  vaso-motor  eentres,  prc»dueing  contmc^ 
tion  of  the  blo<xl -vessels  with  consequent  vessel -cimngea,  to  which  may  he 
added  cudo vasculitis  thrombi,  terminating  in  atrophy  of  the  optic  mwe 
{vide  supra)* 

POOSPHOnCJS' POISONING. 

In  this  condition,  hemorrhages  may  appear  quite  early  in  the  iTtina, 
even  before  the  vessels  evidence  fatty  degeneration^  which  later  beet>mes 
plain  in  the  mptUaries  and  arteries.  White  degciienitive  areas  similar  to 
those  seen  in  albuminuria  are  prone  to  appear.  As  carbonic-acid  jwisoning 
prcKluc^  fatty  degeneratiun,  espeeially  in  the  arterieSj  with  numerous  eapil- 
kry  apoplexies,  it  is  presumable  that  these  ehauges  also  take  pkee  in  the 
retina, 

LEAD- POISONING. 

Oeller  has  confirmed  the  bt^lief  that  lead-poisoniag  can  net  injurlonsly 
on  the  blood- vessels*  Retinal  honiDrrhageSj  endarteritic  and  [>erivitsc:ular 
changes  in  the  retinal  vessels  have  aU  been  observed  by  such  authors  as 
Hirsehberg,  Parisatti,  and  MelottL 

SEPTICEMIA, 

Of  all  the  toxic  products  that  are  carried  into  the  Ijody  by  micro* 
organisms  to  injure  I  he  vascular  system  of  tlie  eye,  tliose  of  septicaemia  are 
the  most  imporfcantj  especially  when  the  disease  runs  a  chronic  course, 
by  which  anremis  in  a  greater  or  less  degree  is  develojiech  It  is  recog- 
nizeil,  however,  that  there  are  cases  of  general  sepsis  of  known  or  un- 
known source  (cryptogenetic  in  tyi>e)  in  which  the  picture  resembles  that 
of  pernicious  anoemia,  even  to  the  retinal  findings. 

As  is  well  known,  two  forms  of  disease  arising  from  the  infet^tion  of  the 
oi^anism,  and  esi>ecially  of  the  blood  by  miero-org:misms,  are  recognized  : 
1 ,  The  metastatic  or  pysemic ;  2,  the  so-called  septic.  From  a  pathologicai- 
anatomical  stand-point  this  division  is  perhaps  open  to  criticism ;  for  the 
prr^sent,  however,  it  may  be  employ etl.  In  the  eye  itself  also  a  metastatic 
process  can  be  separated  from  a  so-called  septic  one.  Besides  the  malig- 
nant metastatic  ophthalmia,  which  leads  to  rapid  purulent  inflamraatinn  of 
the  eye,  it  has  l)een  possible  (through  Roth,  as  the  result  of  anatomical 
investigation)  to  recognize  a  second  form  of  retinal  affection  that  ib  rek- 
tively  l>enign,  iuasraurh  as  it  is  confined  to  the  retina*  In  purulent  infec- 
tion of  the  retina  disturbances  in  the  vitrctnis  and  the  chc^rioid  do  not  appear, 
and  in  many  of  these  cases  death  does  not  oc-cun   The  changes  in  the  retina 
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consist  merely  m  hematrliages  and  white  splokhes  that  are  quite  eimilar 
to  those  that  are  s/ntii  in  alhumluuriaj  diabetes,  and  pernicious  anaemia. 
As  the  result  of  the  study  of  niue  cases  of  sepsis,  Litt€u  hafl  proved  that 
the  retinal  extravasations  ai'e  only  a  part  of  a  hemorrhagic  process  wliieh 
gives  rise  tu  hemorrhages  on  the  inner  surface  of  the  dura  mater  and  on 
serous  snrfaceSj  such  as  the  pelvis  of  the  kidney,  cte.  In  the  retina,  the 
hemorrhages  are  usually  bilateral  in  eliarac^ter,  and  in  a  portion  of  them,  a 
quite  distinct  white  centre  can  be  seen ;  this  al**j  being  the  ease  in  many 
of  the  hemorrhages  that  occur  in  the  skin  and  the  pelvis  of  the  kidney. 
The  retinal  hemorrhages  always  appear  sliortly  l>efore  death* 

Litten  and  Roth  have  never  found  bacteria  in  septic  retinitis*  Kohler 
has  seen  compound  granule  cells  and  swuUen  spindlc-shai>ed  elements  with- 
out bacteria  as  a  substratum  of  the  bright  s|>eckj  in  the  midst  of  the  reti- 
nal hemorrhages.  In  one  case  bacterial  emboli  were  found,  these,  however, 
being  esi>ecially  noticeable  in  a  capillary  which  afterwards  showed  saccu- 
lated protubeiunces  and  enormous  eylindi  ieal  dilatation. 

While  the  investigations  of  Axenfeld  show  that,  by  the  invasion  of 
miero-organisniSj  the  retinal  vessels  are  the  ones  that  are  primarily  afieeted, 
l>artieularly  in  cases  in  which  the  condition  is  bilateral,  still  there  is 
much  to  be  said  in  sup]K)rt  of  the  view  tliat  only  the  toxines  that  circulate 
in  the  blood  in  sepsis  are  capable  of  injuring  the  vessels  and  prudneing 
hemorrhages  as  well  as  white  sphjtehes  on  the  i^tina.  As  these  retinal 
hemorrhages  are  i>een  in  eontami nation  of  the  blood  by  inorganic  poisons 
and  exerett:>ry  products  of  the  body,  retinitis  septica"  may  be  considered 
in  connection  with  these  systemic  poisons. 

While,  perhaps,  in  many  instances,  Weil's  disease  is  the  result  of  sepsis, 
it  Is  of  interest  tlrat  Hcrrnhei^^r  has  dcscril>ed  two  such  cases  in  wluch  hemor- 
rhages into  the  retina  formed  a  remarkable  feature  of  the  disease.  Very 
likely  the  retinal  hemorrhages  that  have  been  observed  by  Thoma,  Knies, 
and  others  in  extensive  hums  of  the  skin  arise  from  st^psis.  It  niiy^ht  be 
assumed  that  a  s<.^ptic4Eemia  results  from  the  absorption  of  a  great  amount  of 
deconiiK*sc*d  products  from  the  burned  skin,  A  tendency  to  fatty  degener- 
ation and  hemorrhage  is  found  in  all  the  tissues.  Hyaline  thrombotic  for- 
mations of  bhxid-plates  (Welti)  ai'e  also  st^en,  Kctinal  hemorrliages  are  of 
serious  prognostic  imjiort,  but  they  am  not  of  absolutely  fatal  stgniiicaDCe. 

In  malaria,  the  diseased  conditions  of  the  eye-ground  are  in  |>art  of  an 
inflammatory  nature  {neuritis,  infiltration  of  the  vitreous  humor,  and  chorio- 
i-etinitis),  and  in  a  measure  are  similar  to  those  that  are  seen  when  the  blood 
ptissesses  toxic  qualities,^ — i.e.,  hemorrhages  with  a  bright  centre  and  wliite 
splotches.  Von  Kreis  has  ol>servcd  hemorrhages  In  the  retina  and  the 
vitretjus  bunion  Despagnet  has  seen  marked  constriction  of  the  retinal 
vessels  which  he  considered  to  be  due  to  an  arteritis,  whereas  Kamorius 
regarded  the  condition  as  dependent  on  spasm* 

If  the  fidlowing  group  of  diseases  is  assumed  to  be  caused  by  auto- 
intoxication, the  hypothesis  will  be  more  significant  than  though  they  were 
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coii8id*»rGtl  as  resulting  from  coiiiititutioiial  anonialies  that  mean  Imt  little. 
The  k^ast  that  can  be  assorted  is  that  the  changes  are  the  result  of  the 
presence  of  materials  in  tlie  blcK>d  that  opunite  a^  eetogeuie  jxiisons,  this 
being  so  Lecause  the  retinal  ehanges  that  are  prfxliiced  by  these  iMjisons 
appear  alike  j  while^  in  adclitii^nj  tho  pathological  apiK'arances  in  the  retina 
Btrengihen  the  belief  that  in  an  intense  anwmta^  leuka^mia^  etc.,  toxines  in 
greater  jiart  create  the  symptoms  that  are  produoed  in  the  body. 

In  aniemia  and  chhuwin,  the  oeular  conJitiona,  aside  from  any  asthen- 
opic  Bymptoras^  are  ummportant.  Blanehing  of  the  papilla,  nnderfilling 
of  the  blood-vessels^  and  pallor  of  the  blcKRl-eolumiis  are  the  only  signs  that 
are  present  in  well-marked  cases  j  and  then  not  always*  In  chlorosis,  an 
arterial  pulse  which  manifested  itself  as  a  fluctuation  of  the  vessel  calibre 
and  a  visible  locomotion  of  the  blood -current  is  more  frequently  present. 
In  this  disease,  optic  neuritis,  which  rapidly  subsidies  under  the  use  of  iron, 
lias  been  repeatedly  observed.  In  a  case  of  high-grade  chlorosis,  without 
other  disease,  Knies  once  saw  brilliant  white  spots  appear  iu  the  retina; 
these  being  arranged  principally  in  the  form  of  the  macular  star  seen  iu 
albuminuric  retinitis.  Vision,  however,  was  but  little  affected.  The  rest 
of  the  eye*ground  was  nomal.  The  affection  monocular,  lasting  for 
more  than  six  months,  and  disapi>eare<l  without  leaving  a  trace. 

In  pernicious  anmmia,  the  changes  arc  more  pronounced.  Aside  from 
degeneration  of  the  external  eye-muscles,  which  Fraukel  describes  as  pale 
elay-c^)lure<l  and  devoid  of  transverse  strata,  hemorrhages  in  the  retina 
are  met  with  which  are  greater  than  those  that  are  seen  in  aiuemia;  these 
being  invariably  present  in  eases  in  which  death  results*  Sometimes  iu  the 
fatal  cases,  white  spots  are  also  seen,  so  that  the  picture  is  exactly  like  that 
of  albuminuria,  diabetes,  and  septiciemia,  (  Vide  Fig,  2,  facing  page  504.) 
Tlie  cases  in  which  hemorrhages  are  alone  present  are  more  frt»quent,  these 
posses- ing  the  peculiarity  of  having  white  centres,  to  which  Quincke  has 
refcrmb  This  white  centre  is  also  seen  in  the  hemorrhages  of  septicfcmia 
and  in  other  retinal  extravasations.  In  the  opinion  of  the  writer,  it  occurs 
more  frequently  in  hemorrfmges  that  are  asswiated  with  toxic  factors. 

These  rt^tinal  hemorrhages  are  Rimctimcs  only  present  in  the  region  of 
the  optic  nerve.  In  such  ease^  they  are  IcngthenRi  out  and  radiating.  At 
other  times,  they  are  distributed  throughout  the  fundus,  ranging  in  size 
from  the  <liameter  of  the  principal  bmnch  of  the  retinal  arteiy  to  that  of 
the  papilhi  itself.  Occasiimally,  it  will  be  noticed  that  the  entire  eye- 
ground  is  somewhat  pallid.  It  must  always  be  remembered,  however, 
that  this  symptom  is  not  always  to  be  relied  utnui,  as  the  color  of  the 
eve-ground  is  more  greatly  dependent  on  the  quantity  of  pigment  than 
it  is  on  the  ct^Ior  of  the  blood.  The  subjective  symptoms  are  sometimes 
alight,  but  when  the  vision  is  carefully  tested  it  will  often  be  found  to  be 
greatly  re<luced.  Sight  is,  of  course,  most  endangered  when  the  macula  is 
affecttnU  which,  on  the  w*hole,  however,  owiirs  quite  infrequently. 

(lulematous  swelling  of  the  papilla  may  be  present.    The  bright 
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oeutre  of  the  hemorrhage  le  due  not  to  aoeumukiton  of  leucocytes  but  to 
henping  varicosed  nerve- fibres,  as  in  septic  hemorrhages  (Uhthoff  and 
de  Sc'hweinitz).  Furtlier,  UJithotr  found  deposits  of  colloid  and  fine  gmnular 
maases  in  the  inner  nuclear  layer,  Ab  yet,  no  importiint  ehatiges  have  been 
dettTmined,  notwitbstaudiiig  that  not  mrely  the  hemorrliages  have  l^eeo  saeen 
about  the  vessels.  (Fig<  7,  vide  vein.)  Iti  the  chorioid,  the  vessels  are  fiiund 
to  be  packed  with  red  blood-vessels,  whtch  explains  further  why  jiallor  of 
the  eye-grouud  tsinnot  be  often  dist^-erned,  even  in  fiital  vosos.  This  marked 
filling  of  the  chorioidal  vessels  was  observed  in  the  ease  which  is  pictured 
in  Fig,  2.  In  this  case,  vessel-chatiges  in  the  retina  eould  not  be  seen  in 
the  retina.  In  contrast,  Ammanu  has  seen  in  another  ease,  although  in 
quite  a  limited  area,  an  endarteritis  obliterans  in  a  peripheral  artery  of  the 
retina,  the  patient  being  but  forty -eight  years  of  age.  These  retinal  cliangea 
are  found  in  various  cases  of  severe  aDtemia,  tljus,  for  example,  not  only  in 
pernicious  auferaia  terminating  in  death,  but  also  in  patients  who  convalesce 
from  this  disease.  Complete  disappe^iranee  may  occur  in  these  cases,  as 
the  writer  has  seen  take  place  in  a  snq^rising  manner  in  a  c^ase  which  is 
reproduced  in  Fig,  49  of  his  Atlas*  He  has  often  observed  retiriid  hemor- 
rhage and  white  spots  in  subjec^ts  who  were  impoverished  in  blofrd ;  for 
example,  by  carcinoma  of  the  stomach.  An  especially  interesting  form  of 
ansemia  occurs  in  connection  with  helm i nth iiisis,  particularly  in  that  form 
which  is  product-tl  by  the  bothrioeephalus.  This  variety  of  anaemia  has 
acquired  a  amsiderable  importance  also  in  the  explanation  of  peruicious 
anmmia,  as  it  has  been  shown  that  in  many  cases,  esjiecially  in  those  in 
which  the  worm  remains  in  a  d^d  state  in  the  intestiuesj  a  pemicions  form 
of  ansemia  may  be  excited. 

Anaemia  arising  fi-om  ankylostoma  can  lead  to  retinal  hemorrhages* 
In  reference  to  the  etiology  of  pernicious  anaemia  it  may  be  noted  that  a 
similar  disease  occurs  in  horses.  Akin  to  i>ernieious  ana^mra  are  the  diseases 
that  are  especially  characterized  by  at^quired  hemorrhagic  diathesis;  such 
as  scurvy  and  purpura.  The  view  has  often  bot^n  expressed  that  infectious 
processes  are  active,  especially  in  tlie  form  of  scurvy,  in  which  conjunctival 
hemorrhages  may  occur  and  extravasations  into  the  i^tina  take  place. 

In  purpura,  hemorrhages  are  more  fmiuently  found  in  the  retina  than 
they  are  in  scurvy,  Gowers  believes  that  they  are  alw*aya  present  in 
severe  cases.  They  are  usually  striated  in  form,  and  apjjear  most  uumer- 
ously  in  the  vicinity  of  the  [mpilla.  White  sfKjts  in  the  retina  with  a 
marked  blurring  of  the  edge  of  the  papilla  have  also  been  met  with. 

In  leuktcmia,  the  hemorrhagic  diatfiesis  manifests  itself  by  plienomeim 
that  are,  as  a  rule,  similar  to  those  that  are  seen  in  the  almve-described 
diseases.  Frequently,  uoUiing  is  found  in  the  retina,  or,  at  most,  a  some- 
w^hat  dilated  vein,  whose  color  is  paler  than  norniah  The  picture  of 
leukemic  retinitis"  found  in  Licbrcich'a  Atlas  will,  as  a  rule,  be  looked 
for  tn  vain.  The  light  color  wliich  he  gives  the  fundus  is  occasione<l  prin- 
cipally by  the  fact  that  there  is  but  little  pigment.    In  Uie  ex|)erience  of 
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the  writer,  hemorrhage  in  leuksemia  appears  mueh  earlier  than  in  pernicious 
anaemia,  especially  when  the  blood  contains  fifty  per  cent,  of  blood-cor- 
puscles.   As  a  rule,  these  hemorrhages  lie  in  the  nerve-fibre  layer. 

Besides  the  hemorrhages,  areas  of  bright  degeneration  are  seen  mostly 
occupying  the  periphery  or  the  macular  region.  They  are  composed  of 
leucocytes.  What  has  impressed  the  writer  is  the  bright  color  of  the 
medium-sized  and,  especially,  the  ap{)earance  of  the  finer  vessels,  which 
have  the  appearance  as  though  they  were  sclerosed.  Diffuse  opacity  of 
the  retina,  particularly  around  the  papilla,  but  situated  farther  out,  is  often 
observed. 

Anatomically,  manifold  conditions  are  present  in  the  substrata  of  the 
white  areas.  Nerve-fibres,  fat  granule-cells,  and  extravasated  leukaemic 
blood  which  contains  a  large  number  of  white  corpuscles,  are  all  seen. 
Hemorrhages  are  also  found  in  the  chorioid.  The  retinal  opacity  is  ex- 
plained by  a  hypertrophy  of  the  retinal  connective  tissue. 

Haemophilia,  a  congenital  hemorrhagic  diathesis,  occupies  a  peculiar 
position.  At  present  it  is  but  little  understood,  especially  the  acquired 
form.  Spontaneous  and  post-traumatic  hemorrhages  into  the  orbit  and 
retinal  hemon*hage  in  tlie  form  of  retinitis  proliferans  have  all  been 
observed. 


EYE-DISEASES  AND  EYE-SYMPTOMS  IN 
THEIR  RELATION  TO  ORGANIC  DIS- 
EASES OF  THE  BRAIN  AND  SPINAL 
CORD. 

BY  nENRY  K.  SWANZY,  A.M.,  M.B.,  F.R.C.S.I., 

Surgeon  to  tho  Royal  Victoria  Eye  and  Ear  Hospital,  and  Oj^hthulmic  Surgeon  thm 
Adelaide  Hospital,  Dublin,  Ireland. 


The  organic  diseases  of  the  brain  are  either  focal  or  diffuse* 

FOCAL  DISEASES  OF  THE  BHAIN. 

In  respect  of  their  symptomsi  focal  brain-diacases  may  be  couveniently 
classed  under  two  heads, — namely,  1,  those  which  cause  an  increase  of 
the  intm-emnial  pressurCj  andj  2,  those  wh  ich  have  not  I  hat  effect. 

The  focal  b mill-diseases  which  produce  an  increase  in  the  intra-cranial 
pressui-e  are  tumors,  including  syphilitic  and  tubercular  growths,  aneurianis, 
para/^itic  and  simple  cysts^  and  even  al)scessc8< 

The  fucal  brain-diseases  which  arc  nuaccompanied  by  iucreased  intra- 
cranial pressure  are  chiefly  hemorrhages  and  softenings. 

Cerebral  turaors,  by  reason  of  the  incrmscd  intra-cranial  pressui^  which 
they  causcj  are  acconijianied  by  certain  symptoms  which  do  not  belong  to 
other  brain-diseases.  These  are  termed  general  or  diffuse  symptomSj  and 
indktite  the  presence,  but  notliing  more,  of  an  intra -cranial  tumor.  Of 
these  symptt^nis,  the  three  principal  are  double  optic  neuritis,  headache,  and 
vomiting  or  nausea ;  and  there  are  often  alao  vertigo,  dro^vsineas,  mental 
lethargy,  and  attacks  of  tempomry  ttital  loss  of  sight. 

In  cerebral  hemorrhage  there  is  not  the  continuous  high  pressure  usual 
with  ccrebml  tumor,  or  else,  should  the  hfniorrhage  Ijc  copious  enough  to 
cause  increased  intra-cranial  pressure,  it  produces  a  fatal  result  Ijefore  optic 
neuritis  can  come  on/ 

Tumors,  moreover,  and  also  those  focal  cerebral  diseases  which  do  not 
cause  increased  intra-cranial  pressure,  are,  m  a  nile,  attended  by  what  are 
known  ns  direct,  focal,  or  localixlnf^  symptomsi, — symptoms,  that  is,  which 
indifi^te  the  seat  of  the  lesion,  under  whichever  of  the  ab<jve  two  great 


^  In  some  rare  ca&ee  of  extr^vaafltion  of  blood  at  the  base  of  tbe  brain,  double  rtptJc 
netmtls  le  seen  (pp.  6812  and  020)  j  but  there  tbe  modu»  operandi  h  difff^rent  from  the  one 
under  canaidenvtion. 

m 


540 


DIFFUSE  EVE  SYMPTOMS  OF  INTRA-CRANIAL  TUMOR, 


heads  it  comos.  These  locah^jshig  symptoms  are  cither  jmralytic  or  ivrnu- 
tWi^f  aiHiunVuig  as  the  part  aflbiHed  is  di'stroyed  or  irritated  by  ihe  lesion  * 
and  tliey  enable  an  opinion  to  be  formed  aa  to  the  part  of  the  brain  in 
whieh  tlie  lesion  is  situated. 

Finally,  we  have  to  reoognisse  a  claas  of  symptoms  which  the  writer 
calls  distant  symptoms,  bat  which  are  more  commonly  known  as  indirett 
symptoms,  as  pressure  symptoms,  and  as  pseitdo- localizing  symptoms.* 

These  distant  symptoms  are  not  the  result  of  the  local  disorganization 
caused  by  the  lesion,  but,  it  may  be,  of  its  prasiire,  of  distmliances  of 
circnlatioUj  of  inhibition,  or  of  reflex  irritation,  interfering  with  the  func- 
tions of  organically  healthy  parts  of  the  brain  more  or  less  disttmt  from 
the  lesion.  Distant  symptoms  are  sometimes  very  ephemeral;  but  when 
they  last  long  they  ai^^  a  fertile  source  of  confusion  to  tlie  clioicist,  siinn- 
kthig  direct  sympttmis  as  they  then  do*  Cerebral  tumors  are  mufli  more 
prone  to  be  attended  by  distiint  symptoms  than  tliose  lesions  which  tunse  no 
increase  of  brain-pressure. 

But  the  iTader  must  here  be  i-eminded  of  the  remarkable  fact  that  ft^cal 
brain-dis('ase  is  sometimes  latent,  in  so  far  as  it  may  give  rise  to  no  dii^ect 
symptoms.  There  ai*e  few^  parts  of  the  brain  in  whieh  a  lesion  lias  not 
been  fouml  without  its  having  produced  any  lomlizing  sympt(;ma  ■  and 
lesions  in  those  [mrts  which,  as  a  rule,  give  rise  to  localizing  eye-symptoms 
may  in  this  resj>ect  be  latent,  like  lesions  elsewhere.  Absolute  latency  of  a 
growing  cerebral  tumor,  if  it  ever  occurs,  does  so  very  rarely.  (Obcroier,* 
Bramvvell.*) 

The  two  eye-symptoms — double  optic  neuritis  and  attacks  of  temporary 
total  loss  of  sight — which  occur  as  general,  or  dilTuse,  symptoms,  indi- 
cating merely  the  pi-^ence,  but  not  the  position,  of  a  tumor  of  the  brain, 
will  now  Ix?  discussed.  The  former  of  these  is  a  symptom  of  tbe  fii-st  im- 
portance, while  the  latter  is  of  much  less  value.  Afterwards  the  localizing 
eye-symptoms  caused  by  focal  lesions  of  both  kinds,  in  various  parts  of  the 
brain,  wnll  be  descril)ed* 

GENERAL,  OR  DIFFUSE^  EYE^SyMPTOMS  OF  INTHA-CRANIAL  TUMOR. 

1,  Double  Optio  Neuritis,  or  Papillitis. — Tt  was  formerly  thought 
that  one  sf>ecial  form  of  pptllitis  was  pathognomonic  of  intra-cranial 
tumor, — namely,  that  in  which  the  swelling  of  the  papilla  is  great  and 


'  W(?  ciinrifjt  ftssimie  thnt  Iho^e  sjniptamfl  are  less  the  direct  rp*uH  of  the  ]&?ion  than 
a.ny  of  the  othere  which  present,  and  In  many  ini'tanc^f  at  least  it  is  eodain  ibnt  I  hey 
tsftniiot  he  due  to  preassiire.  In  shorty  we  do  not  jet  know  what  pr<K3uCTs  the^e  symp- 
toms;  wo  know  only  thut  ih^y  are  the  result  of  mterff^renc*!  with  tJi<?  function 5  of  pfirta 
of  the  brjiin  not  rtctually  involved  in  the  lesion ^  jind  Ht  a  cp-entt  r  ur  If^*  dhUinvt*  fnmi  the 
latter^  and  the  term  "dictant  symptom''  conveys  this  idfa,  ftlthou^h  not  qtiite  satig- 
fact<»HIyi  without  confimittin^  m  ttj  any  theory*  The  corrcspoDding  German  term  11 
**  Feniwirkung." 

*  Zicnmen'?*  CyclopiBdift  of  the  Prtictico  of  Medici ne^  ili.  24L 

"  Intra-Cmnial  TuinotSj  p.  20. 
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abrupt  aufl  its  margin  defined,  while  the  central  artery  is  ranch  diminished 
in  calibre  and  the  central  vein  engorgetL  This  is  the  form  which  was 
termed  ^*  Stananggi>apille'^  (congestion  papilla,  choked  disk)  by  von  Grajefe, 
and  it  is  nndonbtetlly  the  form  of  [mpil litis  most  suggestible  of  intra-cranial 
tnnior,  and  most  eotnmaiily  foinid  with  it.  But  we  have  oome  to  learn  that 
tlus  same  form  sometimes  occurs  under  other  conditions,  and  also  that  a 
cerebral  tumor  may  be  attended  by  a  papillitis  in  which  the  swelling  is  not 
pronounced  nor  its  margin  well  definetl,  and  whore  there  is  little  or  no 
alteration  in  the  calibre  of  the  vessels.  In  cerebral  tumors^  moreover,  the 
optic  neuritis  is  sometimes  accotnpanied  by  retinal  changes  (hemorrhages 
and  white  spots)  not  unlike  those  found  in  albuminuric  retinitis,  and  in 
Bright*s  dis(?ase,  if  um^mia  should  be  present,  the  whole  clinical  picture 
may  be  very  like  that  of  a  cerebral  tumor,  hence  in  all  cases  of  double 
optic  neuritis  the  urine  sliould  Im  tt^stcd.  In  lead  encej>halopatliy,  double 
optic  neuritis  is  common  (p*  627)  a,^  ako  in  meningitis  (p.  618)  and  in 
hydroc^ephalus  (p.  621),  and  it  occtu\s  in  some  cases  of  disseminated  scle- 
rosis (p.  612)  as  well  as  of  diffuse  sclerosis  of  the  brain  (p.  614),  in  rare 
csases  of  hemorrhagic  extravasation  at  the  base  of  the  bmin  (p.  620),  and 
sometimes  in  anieniia.  Cerebral  hemorrhage,  as  such,  is  rarely,  if  ev^erj  the 
cause  of  optic  neuritis.  Should  these  two  conditions  be  diagnosed  to 
coexist,  the  presumption  in  favor  of  the  pi-esence  of  an  intra-cranial  tumor 
as  the  cause  of  the  lieraorrhage  is  strong,  plumbisra  (p.  618)  and  renal  dis- 
ease having  been  excluded,  and  glioma  is  the  form  of  tumor  most  likely  to 
be  asi^ociatetl  with  cerebral  hemorrhage, 

Mauthner  laid  doAvn  the  rule  that  for  the  diagnosis  of  typical  conges- 
tion papilla  a  prominence  of  §  mm.  is  n?f|uired  mm.  of  prominence 
=  +  1  D).  And  other  authors  have  adopted  this  rule.  The  prominence 
may  attain  a  height  of  2  mm* 

Optic  neuritis  is  usually  the  first  or  one  of  the  first  symptoms  of 
cerebral  tumor;  but  sometimes  it  does  not  develop  until  a  later  stage,  while 
in  alxiut  twenty  per  cent,  of  the  cases  it  is  not  present  at  any  jwriod.  It 
is  a  valuable  sign,  owing  to  its  usually  early  appearance,  its  great  frequenQ', 
and  its  object iveness.  In  eases  of  tiunor  of  the  frontal  lobe  a  very  late 
appearance  of  congestion  papilla  is  by  no  means  unt^mmon*  In  its  initial 
stage  the  congestion  papilla  may  not  present  a  typical  appearance. 

As  Byroiu  Brarawell  tersely  puts  it/  "  The  alisence  of  double  optic  neu- 
ritis does  not  necessarily  exclude  the  presence  of  a  tumor;  but  the  fact 
that  there  is  no  optic  neuritis  does  suggest  doubt ;  and,  unless  tlie  other 
eym ptonis  of  tumor  are  very  clearly  defined,  or  unless  the  physician  feels 
satisfied  tliat  there  is  no  condition  present  except  tumor  which  could 
reasonably  Ije  expected  to  account  for  the  phenomena  of  the  ease,  he  will 
be  wise,  in  the  absence  of  double  optic  neuritis,  to  hesitate  before  commit- 
ting himself  to  a  positive  diagnosis," 


1  Intm-Cnniftl  Tumori,  p  41. 
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The  papillitis  docs  not  at  first  afTetit  tlio  sights  wliich  in  must  cases 
remains  perfet-tly  normal  for  a  long  time;  ccmscquciitly,  do  tliagoosstle  value 
attttr-Ucs  here  to  an  exiimination  of  the  acuteni?aa  of  vision.  The  prince 
or  absence  of  [xipillitis  can  be  determined  only  by  the  ophttia]tnr>scope, 
Gmlually  ^me  contraftioo  of  the  field  of  vision  comes  on,  and  the  eentnd 
vision  ift  lowered*  Thi^  contraction  of  tlic  field  mnst  not  be  mistaken  for 
a  l(M_^U^ing  s^yraptoni.  Indcctl,  where  neuritis  is  present,  the  findings  of 
the  i^eri meter  are  lessened  in  value  as  aids  to  local izatiuDj  for  we  cannot 
always  tell  whether  a  given  defect  in  the  field  h  to  l>e  regarded  as  due  to 
the  neii litis  or  to  the  position  of  the  destrnctive  lesion  in  the  brain.  The 
former  is  capable  of  causing  defects  in  the  field  which  might  easily  lead  the 
observer  astray,  even  well-defined  homonymotis  hemianopsia  having  beQU 
sometimes  produced  by  it^  or  such  defects  may  be  merely  funetional  in  con- 
nection with  the  cerebral  disuse.  As  the  case  advanceSj  the  field  l>cn>nTes 
eoutmcted  from  all  sid(?s,  and  the  |>eri meter  show^s  an  extension  of  the 
blind  spot  beyond  its  normal  dimensions,  and  oocasionally  an  absolute  central 
scotoma  is  develofx^l.  Ultimately,  in  nearly  all  these  ojiseSj  nnles,^  death 
inter%'enes  or  the  cranium  is  trephined,  eomplete  l^Hndncss  ensues,  and, 
sLould  the  neuritis  subside,  optic  atrophy  sets  in.  But  where  the  j^apilliiis 
is  eaueed  by  a  syphilitic  gumma  of  the  brain,  and  an  active  mercurial 
treatment  is  adopted  at  an  early  stage,  tl*e  papillitis  very  often  disap|K'ars, 
leaving  a  permanently  sound  optic  nerve,  with  perfcH^tly  normal  vision^ 

The  ]>apillitis  is  rarely  in  one  eye  only^  although  it  is  often  somewhat 
more  mark  eel  in  one  lhan  in  the  other*  Some  authors  state  that  in  monocular 
optic  neuritis  due  to  oercbral  tumor  the  jxipillitis  is  usually  in  the  eye  which 
is  on  the  same  side  as  the  tumor;  but  Dr.  Hughlings  Jaek^ion  in  two  cases* 
saw  unioeufar  neuritis  in  the  eye  away  from  the  hemisphere  which  t*ontained 
the  tumor,  so  that  clearly  no  conclusion  can  be  dmwn  from  the  occur- 
rence, 

A  tumor  anywhere  in  the  bmin  is  capable  of  proflueing  optic  neuritis. 
It  is  not  rer|uired  that  the  tumor  should  l>e  in  or  adjacent  to  some  jiart  of 
the  brain  concemetl  in  vision.  Even  small  and  slowly  farming  growths 
may  cause  papillitis  |  but,  as  might  be  presumed,  the  largi^  aud  rapidly 
growing  tumoi^s  are  those  most  a|>t  tM  induce  it.  The  increase  in  the  ititra- 
crauial  pressure  is  not  always  dtie  to  the  presence  of  the  tumor  merely, 
but  also  to  dropsy  of  the  ventricles,  whirli  is  frequently  present  in  these 
cases  to  an  extreme  degree.  This  ventricular  dropsy  largely  atxxjunts  for 
the  oeeurrenee  of  papillitis  with  small  ctTcbral  tumors,  for  it  is  often  not 
less  Veil  marked  with  them  than  with  the  large  tumors.  Some  writers 
slate  that  ttimors  of  the  basid  ganglia  and  cerebellum  are  more  constantly 
associated  with  optic  neuritis  than  arc  tumors  of  the  convexity,  in  conse- 
quence, it  is  thought,  of  the  fact  tiiat  they  oft^ner  produce  ventricular 
dropsy  by  closing  the  comraunieatioa  between  the  ventricles  or  by  pressure 


»  Trmnstctioaa  of  the  Ophthalmolngical  Society  of  the  United  Kingdom,  L  67. 
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on  tlie  veGBB  Galen!.  Tndecil,  as  will  l>e  mentionod  again  later,  the  acquired 
hydrocephalus  of  adult  lite  is  aipable  of  causing  all  the  symptoms  of  cere- 
bral tumor  ^vithout  any  tumor  being  pi-esent* 

Ciirebral  cysts  do  not  often  cause  optic  neuritis.  It  has  also  been  gener- 
ally held  that  cerebral  abscess  is  not  very  commonly  a  cause  of  i>apilliti3, 
but  this  is  not  the  view  held  by  Macewen,  of  Glasgow,  whose  experience  in 
this  defiartment  is  extensive.  He  states^  that  optic  neuritis  is  frequent  in 
cerebral  abscess,  esj>ecially  in  tlie  later  peri<xls  of  the  diseasCj— towards  the 
end  of  the  second  stage, — and  m  those  al>scesses  which  have  attained  a  con- 
siderable size.  Cerebral  abscess  being  an  acute  affection^  and  papillitis  sel- 
dom comraeneing  at  the  outset  af  the  di^oasOj  it  will  not,  he  sa}  Sj  aa  a  rnle, 
have  attained  great  intensity  when  first  observed  -  but  it  is  progressive, 
advances  at  a  rapid  rate,  and  may  continue  to  do  so  for  some  time  after  the 
evacuation  of  the  abscess.  It  is  rarely  followed  by  ueuritic  atrophy.  It  is 
not  always  more  intense  on  the  side  of  the  le.sion,  and  the  eyesight  is  seldom 
much  affected.  Abset^sses  in  tlie  frontal  and  tern poro- sphenoidal  lobes  cause 
it,  and  those  in  the  cerebellum  ;  but  it  is  not  found  witfi  small  abscess^j 
nor  with  those  that  run  a  very  rapid  coui-se.  Absence  of  optic  neuritis 
di:K?s  not  exclude  cerebral  absf^ess^  but  when  it  is  present  it  is  a  distinct  aid 
to  the  diagnosis. 

Sometimes  atrophy,  and  not  neuritis,  will  l>e  the  diseased  condition  of 
the  optic  nerves  found  with  intra-eranial  tumor.  For  the  mast  jmrt  this 
atrophy  is  of  the  post-neuritic  variety ;  yet,  doubtles^j  optic  atrophy  with- 
out any  sign  of  preceding  inflammation  is  occasionally  seen  in  cases  of  cere- 
bral tumoi-s,  and  is  probably  the  result  of  direct  pressure  on  the  tracts, 
chiasma,  or  intra-cranial  portion  of  the  optic  nerves  by  the  tumor,  or  by 
a  distende<l  fourth  ventricle. 

Diseases  in  which  the  ocular  and  otfier  symptoms  sometimes  resemble 
those  in  ca^es  of  cerebral  tumor  are  diffuse  st^lerosis  of  the  brain  (p.  614), 
acquired  hydrocephalus  of  advanced  life  (p.  621),  and  enecphalopathia 
saturnina  (p.  627). 

Paiho^nieai^, — The  causation  of  optic  neuritis  in  cases  of  cerebml  tumor 
is  still  a  suhjei-i  for  debate.  Von  Gracfe  taught  tliat  tlie  increased  intra- 
cranial pressure  impeded  the  flow  of  blotxl  through  the  cavernous  sinus, 
and,  consequently,  the  return  of  blood  from  the  central  vein  of  the  retina, 
and  that  the  congestion  in  tlie  latter  vessel  was  further  promoted  by  the 
unyielding  nature  of  the  sclerotic  foramen,  and  hence  the  ceflcma  of  the 
papifla.  But  this  purely  mechanical  theory  had  in  the  nmin  to  }>e  al>an- 
doned  wlien  the  free  anastomoses  of  the  superior  ophthalmic  vein  with 
radicals  of  the  facial  vein  were  demonstrated. 

It  was  snbse<juently  shown  that  in  many,  if  not  in  alb  of  tliege  cases 
the  intervaginal  lymph-space  of  the  optic  nerve  was  distended  with  lymph 
which  was  presumably  driven  out  of  the  subarachnoid  space  by  tlie  high 


>  Pyogenic  Infective  Ditea««i  of  the  Bmin  aiid  Spinal  Cord,  Gkagow,  189a,  p.  14 1 
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Inir:  f  i$rmmm*;  nwl  Sf'hmKtt  TUmpIa- *  an  J  Manz^put  forward  tihe 

vi<'^^  mi&tm  h(  thi^  vtmifim  blwid  fmRi  llic  eye  wa^  impedul  hy 

llili  firif|MV  of  llic  i^lifntlif  mvi  titat  the  Jieuritk  wm  due  eIbd,  in  part^  to 
ptn|(iifilifiii  *if  Um*  lyfiipli  in  tiKf  iifiptHti  it^_lf  Ijeber*aad  Deutsebmann  ^ 
h*M  tliftl  (lMMlnr|Hiy  of  tlir;  ^h**iitli  prtKltJc^-s  the  neuritis  not  so  mucJi  by 
cititipn*MP»in^  till*  licfwl  f»f  tli*;  opti^;  nerve  mJ  impeding  the  return  of  the 
vrfiriiiM  IJiimI  irom  i\u*  n*tii»i  fm  by  ucttng  as  an  irril^iit  on  the  tissue,  th 
ccwbro  ^piriril  Hnid  t*<  injj  IfMuhi]  with  toxic  prochicta  of  the  tissue-change 
of  thf'  rii  opliinin. 

In  mf*li  of  tlio  fort^oing  thLwieii  the  increased  intra-eranial  presssure  is 
llm  prininry  fiulor  in  tlie  miraatmn  of  tlio  itapjIUtia,  But  tliere  are  those 
~(Jnwi'rw,'*  liriiilcy,**  Wiilkr  JulmuiMlH/H  Mat  kenzie,®  etc. — who  hold  that 
tliipi  hicniiw'd  pn^i^Liro  han  no  iinch  relation  to  the  optic  neuritis,  which  they 
Im^IIi'V*!  !n  hv  i>i>|[nng  mr>pc'  than  a  doRcending  neuritig  transmittcLKl  from  the 
hitra-i*raiunl  <'iivity»  Tlwm  olrn'rverfl  ct>uaider  tlieir  view  to  be  sup|>orted 
by  tho  niirrnmH>|*i('til  apprnnmoefl  of  tlie  optic  nerve,  and  believe  that  the 
hifhiinumtiiin  tmvelfi  down  the  nerve  from  a  nieningttiSj  or  oerebritis,  set 
Ifoing  Uy  ihft  irritation  of  fht^  new  i^^rowHi,  Those  wiio  maintain  the  in- 
t^nw^l  pn^Nrtuit*  tluNjry  loiik  np<»n  tin  iiiHumniatory  process  found  in  the 
Item  uf  tlie  uptie  nerve  m  an  ajwending,  and  not  a  descemling,  procesa,  an^ 
n?gttn1  l^olh  inrniu^itiH  rind  (Tn^hritis*,  exeept  in  the  immediate  neighborhood 
uf  the  new  growth,  m  rare  in  tlitm^  cuaes. 

The  hypodie«is*  whieh  scn^ms  to  Hughlhigs  Jackson*  to  be  the  most 
phuijiihte  i»*  flu*  one  \mt  forwnitl  by  Rc^nwlikt^ — uanieh%  that  tlie  jiapillitis  is 
the  nmilt  of  in'lle\  vik'^o motor  lution.  But  it  is  doubtful  if  vaso-motor 
nltemtiinii^  niv  eaimhle  of  prinhk  iug  inflammatory^  changes. 

It  uiUfit  Ih^  iiilruittt^l  that  a  ixmiplctely  fyitis^factory  theory  of  the  oit^- 
Um  of  eouget«ti4iu  iu4*ilhi  hm  not  yet  Uvn  pn>i>ouiided, 

I^vtififirtif,— It  nml  hanlly  be  statttl  that  little  can  be  done  by  tr«i^ 
wmi  ill  the  va.*t  tmyority  of  cnsc«  of  optic  neuritis  due  to  cerebral  tumor. 

In  all  i^nm  whw  llie  pathological  diagnosis  inclines  to  that  of  a  syph- 
ilitic guumm»  U  m^Vt  mmHirial  ^xmr^  is  clr^rly  indicated,  and  with 
nnsi^imUle  hop^  of  a  «iitiftfii€l0r]r  rcmh  in  many  in^t^nces, 

Si\iiM*  vmm  tlio  cure  of  optic  iieuntts  in  cases  of  ecrebiml  tumor  by* 
tapi^iiig  ibe  ^hmth  of  the  optic  ocr\v  lo  eirftmilo  tfce  dmpy  w«s  pto- 
by      Wivker  ami  attetiii^tcd  by  Brndendl  Owter,**  but  the  results 

^  AfvlitT  fir  OrMUNMlffta^  sv.  a.  a  l«& 

^TiiiMartfcri  rf  ifci  Tr|lllnl^iil^1  *  *  " -j  »^     -  -  j  nx 
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do  not  seem  to  have  beeo  encoaragiagj  and  the  metliod  has  not  been 
adopted. 

Trephining  tiie  skull  is  a  meosore  to  be  recommencled  in  many  of  these 
cases,  Victor  Hoi^ley  has  pointed  out*  that  even  when  the  cerebml  tumor 
cannot  be  removed,  the  effect  of  o[>ening  the  skull  k  oflen  to  relieve  the 
headaehe  and  arrest  the  optic  neuritis;  and  m  cases  of  tubercular  turaorj 
which  sometinaes  undergoes  retrogression,  with  reo)very  of  tiie  patient,  blind- 
nees  may  l:>e  averted »  In  other  eiises,  where  recovery  cannot  l)e  hoped  for, 
trephining  raay  sometimes  be  indicated^  with  the  object  of  retaining  siglit 
daring  the  months  of  life  which  perhaps  remain  to  the  patient,  and  for  the 
relief  of  tlie  headache*  In  a  ease  of  eercbnd  tumor,  with  severe  headache, 
intense  optic  neuritis,  and  almost  complete  lilindnesSj  exploration  revealed 
a  rapidly  growing  tumor  on  the  temporo-sphenoidal  lobe,  quite  beyond 
the.  possibility  of  removal.  Nevertheless,  as  a  result  of  the  operation, 
the  imtient  lived  for  several  months  free  from  i)aiii  and  with  recovery  of 
sight,  60  that  he  was  enabled  to  enjoy  life  to  some  degiTc.  In  the  ma- 
jority of  cases,  Horsley  states,  the  nem*itis  subsides  within  three  weeks 
atfer  the  operation.  Bruns^  atid  others  have  had  similar  g«jod  results 
after  trepliining  in  cases  of  cerebral  tumor  wliere  the  tumor  was  not 
removed, 

Lumlmr  puncture,  first  proposed  by  Quincke*  for  the  reduction  of 
intra-cnin^al  pressure  in  hydriK'ephalus^  has  been  tried  by  Burdiardt  *  in 
one  case  of  congestion  papilla  with  some  degree  of  success. 

2»  Attacks  of  Temporary  Total  Losa  of  Sight.— These  form  a 
symptom  of  iutra-cranial  tumor  whii-li  is  often  present,  botli  with  and 
without  optic  neuritis.  The  symptom  ustxl  to  be  sometimes  known  as 
epilepsy  of  the  retina,  or  as  epileptifurni  amaurosis  (Hughlings  Jacksfjn)^  but 
it  is  not  thereby  implied  that  it  occurs  in  these  eases  in  connection  with  an 
epileptic  seizure,  and  the  terms  have  now  been  abaudimerh  The  patient 
may  be  able  to  read  fine  print,  and  there  may  be  no  derangement  of  the 
field  of  vision,  and  yet  suddenly  complete  and  absolute  blindness  of  lioth 
eyes  may  come  on,  and  may  last  from  a  minute  or  two  to  half  an  hour,  the 
attack  being  liable  to  recur  several  times  a  day.  It  is  prolmble  that  thes^e 
attacks  are  due  to  some  disturbance  of  the  cerebral  circulation  affceting  the 
functions  of  the  visual  centres  or  paths,  or  they  may  sometimes  be  due  to  a 
sudden  increase  of  the  eerebro-spinal  fluid  in  the  third  ventricle,  by  which 
pressure  on  the  optic  commissure  is  brought  aljout.  It  should  be  remera- 
bered  that  transient  blindness  occurs  under  several  other  cundkious. 

In  coses  of  intra-eranial  tumor  the  pupils  are  usually  dilated,  but  they 
raay  be  of  normal  size,  and  more  rarely  they  are  contmeted. 

'  Tmnaactinna  of  the  International  Medical  CoBgreas,  Berlin,  1800,  and  Bntiah  Med- 
ical Jouniol,  Decetii1>er  23,  1893. 

■  IMdem/l89lp  p.  284 

*  C<>ntmiblrttt  fiir  Augonliejlkunde,  S,  813, 

Xoh  IV. 
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LOCALIZINO  EYE-BYMPT05rS  OF  FOCAL  DISEASE  OF  THE  BRAIK* 

The  discussion  of  looalizing  Bjmptonis  m  this  chapter  must  coufiued, 
for  tlie  moat  part,  to  the  effects  of  lesions  which  wc  shftll  suppose  to  be 
limited  to  the  part  or  region  uf  the  brain  under  consideration ;  yet  in  pmo- 
tice  it  is  rarely  that  ksious  are  so  limited.  We  oommonly  find  them  ex- 
tending over  more  than  one  centre^  and  involving  perhaps  several  paths,  so 
that  the  symptom -picture  resulting  is  a  complex  one,  made  up  of  the  symp* 
toms  caused  by  the  derangement  of  the  functions  of,  it  may  be>  two,  tliree^ 
or  more  cerebral  regions.  lu  such  cases  it  becomes  I  he  duty  of  the  physician 
to  form  for  himself  out  of  the  symptoms  presented,  and  by  a  considemtion 
of  the  order  of  their  onset ,  of  the  intensity  of  each  of  thcra,  and  so  on,  au 
opinion  as  to  the  position  of  the  lesion  which  gives  rise  to  them,  and  he 
must  bear  in  miud  the  danger,  so  often  unavoidable,  of  taking  a  distant 
symptom  for  a  direct  symptom.  So  far  as  is  jiossiblej  howeverj  the  writer 
will  endeavor  to  j>oint  out  the  conooraitant  symptoms  which  ai^  most  apt 
to  be  present  with  lesion  of  the  part  under  immetliate  consideration* 

For  the  sake  of  clearness,  it  is  desirable  to  consider  these  localizing 
ocular  symptoms  under  two  heads, — A-  Derangements  of  Vision^  and 
B.  Derangements  of  tlie  Ocido- Motor  Apparatus. 

A.  Localizing  Derangemeol^  of  Yision  caused  by  Focal  Brain- 
Difleaee. — It  is  pro|x>sed  to  dkcuss  these  symptoms  according  to  the 
position  of  the  presumed  lesionsj  in  the  following  order:  (a)  visual  symp- 
toms c^usetl  by  lesions  in  the  occipital  lolje,  cortical  and  subcortical ;  (A) 
visual  symptoms  caused  by  lesions  in  the  posterior  third  of  the  posterior 
limb  of  the  internal  capsule;  (c)  visual  symptoms  caused  by  lesions  of  the 
primary  optic  ganglia ;  (d)  visual  symptoms  caused  by  lesions  of  the  optic 
tract;  (e)  visual  symptoms  caused  by  lesions  of  the  optic  commissure; 
(/)  visual  symptoms  caused  by  lesions  of  the  intm-cranial  portion  of  the 
optic  nei-ve. 

ih  Dehangements  of  Vision  caused  by  LesioiaSj  Cortical  and 
StJBCORriCAL,  IK  THE  OcciPiTAL  LoBE, — ^Thcsc  symptouis  are :  hemian- 
opsia,  miiid-btindnesa,  amnesic  color-blindness,  visual  liaDucinations,  and, 
when  the  lesion  is  on  the  left  side  of  the  brain  in  a  right-handed  person, 
word-blindness,  visual  aphasia,  and  dyslexia.  These  are  the  only  visual 
symptoms,  so  far  as  we  know,  to  which  lesions  of  the  occipital  lobe  give 
rise.  This  lobe,  in  short,  seems  to  be  given  up  entirely  to  the  functions  of 
vision  in  one  form  or  another  But  each  of  these  functions  is  not  spread 
out  over  the  whole  lobe;  different  parts  of  it  would  appear  to  be  fuoc- 
tionally  siKicializod  for  siieeial  uses  in  the  processes  of  seeing  and  recog- 
nition. Most  important  of  all  is  the  actual  visual  centre  j  and  we  shall 
proceed  to  consider  the  symptoms  indicating  a  lerfon  of  the  cortical  centre 
for  vision. 

There  is  now  a  mass  of  evidence  which  points  to  the  cortical  centre  for 
vision  being  situated  on  the  mesial  surface  of  the  occipital  lobe,  in  the 
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cuneiis  or  its  Immediate  neighborhood,  rather  than  in  the  angular  gyms  or 
occipito-angular  region,  as  held  by  Ferrier,'  Among  thti  earliest  authorities 
to  put  forwaixi  the  former  view  were  Seguin,^  Huii,^  who  indieaied  the 
cuoeus  ID  particular  as  l>eing  ttie  centre  for  siglit,  Haab/  F6r6/  etc**,  wliile 
the  most  recent  and  most  imj>ortant  researches  in  this  direction  are  those 
of  Heusflien^*  of  Up^ala,  of  Vialet/  of  Paris,  and  of  Flcchsigj*  of  Leipzig, 
set  forth  in  their  marvellously  interesting  monographs.  Hensehen,  as  the 
result  of  his  dtnica-pathological  investigations,  confiuos  the  cortical  visual 
centre  to  the  region  immediately  adjoining  the  middle  part  of  the  calcarine 
fissure.  Moreover,  he  regards  the  upper  or  cuneic  Up  of  the  fissure  as  rep- 
resenting the  homonymous  dorsal  retinal  qnaflrants  of  the  rctinre,  while  the 
lower  or  lingual  lip  lie  bt^lieves  to  represent  the  homonymous  ventral 
quadrants  of  the  retinffi.  He  believes  that  the  macular  centre  is  in  the 
floor  of  the  ealcarine  fissure:  Vialet  does  not  admit  that  the  visual  centre 
is  confined  to  such  narrow  limits.  He  takes  for  it  the  whole  mesial  sur- 
face boundeil  anteriorly  by  the  pa  ric  to -occipital  fissure^  atx>ve  by  the 
8upero-mesial  margin  of  the  hemisphere,  below  by  the  inferior  margin  of 
the  thinl  occipital  convolution,  and  behind  by  the  occipital  [wle.  This 
region  corresponds  with  the  distribution  of  the  band  of  Vicq-d^\zyr,  wliich 
Vialet  inclines  to  think  has  to  do  with  the  sense  of  sight.  He  admits, 
however,  that  in  this  region  the  calearine  fissure  has  a  very  sjHJcial  impor- 
tance. It  is  extensive  and  deep,  nowiiere  else  is  the  band  of  Vinj-d'Azyr 
fio  well  develojied,  the  fissure  has  a  rich  arterial  supply,  and  the  early 
appearance  of  its  anterior  and  of  a  portion  of  its  middle  part  in  the  foetal 
brain  indicyates  its  importance.  Yet  Vialet*s  three  beautifully  recorded 
cases  do  not  really  refute  Henschen's  view  j  indeed,  they  seem  rather  to 
give  it  support,  for  in  each  of  them  the  middle  jmrt  of  the  calearine  fissure 
was  diseased, 

Flechsig  believes  with  Hensehen  that  the  calearine  fissure  oorTes}x)nds 
specially  with  the  macula  lutea*  but  he  holds,  moreover,  that  the  visual 
centre  extends  to  the  entire  cnneus  and  the  lingual  lolie.  His  opinion  is 
based  on  t!ie  investi^tions  into  whicli  he  has  been  led  by  his  diseovcry  of 
die  gradual  myelization  of  the  nerve- fibi-es  in  the  white  siibstanee  of  the 
brain  in  the  fcetus  and  new-born  infant,  a  dkeovcry  the  importance  of 
which  it  is  impossible  to  exaggerate.  Until  the  fifth  month  of  intra-nterine 


'  Disi-njics  of  the  Brain,  e&t?nnd  edition . 

'  The  Journul  of  Nervuufl  nnd  Mental  Diiiea**,  18B6,     1,  and  Apchives  de  neurologte, 

leae,  p.  its. 

'The  Ameriemi  Jtrnrnd  of  the  Medical  Sc1enc<^,  January,  1887. 

*  Klinische  MonaUbUtter  fiir  Augenlieniciiride,  1882,  S.  140. 

*  An-hiTes  de  ncurologie,  1885,  p.  229. 

*  Klini^che  und  nnjitr>mische  Bcitrage  zur  Pathologie  dm  Gehima,  I  und  iL,  1890p 
iiL,  1892,  1894. 

'  Let  centres  c^rlbmux  de  k  vifliun,  Parit,  185*3. 

*  Neurolognaches  Ccntrftlblatt,  1895,  B.  1118,  und  B.  2,  Localiffttioa  der  Geif- 
tigcn  Vorgaiyge,  Leipzig,  1806;  Qehirn  und  Soele,  Ldpzigj  1890. 
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life  the  ix^rebral  nervofiUres  cunsist  only  of  axis-cyliiidci's.  At  that  period 
they  Ltjmmence  in  a  i^gular  order  to  be  clothed  with  medullary  sheatlis^  so 
thatj  knowing  the  age  of  a  f«ettiSj  it  is  p^jssible  to  tell  in  what  region  the 
nei've-fibres  would  be  found  already  provided  with  medullary  sheaths,  and 
in  what  region  they  wouM  Ptill  be  mere  ax  is-cyli  riders.  Fleehsig  also 
ascertained  that  eeitiun  bundles  of  fibns  which  have  certain  anatomical 
connections,  and  presumably,  therefore,  ceiiiiin  physiological  functions^ 
obtain  their  mycline  sheaths  at  one  period;  while  other  bundles  with  dif- 
ferent ana  torn  ieal  con  net^t  ions,  and  licuce  different  physiological  functions, 
obtain  their  sheaths  at  another  period.  By  this  method  he  has  l>een  able 
to  distinguish  l)etwecn  many  of  the  most  important  paths  of  the  brain,  an 
to  trace  them  to  their  centres. 

But,  while  the  question  whether  the  cortical  centre  for  vision  i 
confined  to  a  part  of  the  calearine  fissure  or  omipies  a  more  extensiv 
region  uf  the  mesial  surface  of  the  brain  is  one  of  eminent  interest,  it  is^ 
for  praetienl  purposes^  sufHcient  to  know  that  this  centre  is  round  alxint 
the  cuneus  and  the  cal< marine  fissure,  that  it  does  not  occupy  the  whole  of 
the  occipital  lobe,  ainl  that  it  is  not  on  the  outer  surface  of  the  brain/ 

The  most  important  symptom  mused  by  a  destructive  lesion  of  th 
whole  of  the  cortical  visual  centre  in  one  hemisphere  is  complete  and  abs 
lute  loss  of  funrtion  in  the  ctrrrespondi ug  side  of  each  retina,  and^  eonse*^ 
qnentKv  complete  and  absolute  homouymous  hemianopsia  of  the  opposit© 
side  of  each  fiehl  of  vision.    But  homonymous  hem!au->psia  may  also 
causecl  by  a  lesion  anywhere  in  the  visual  path  between  the  centre  and  th 
optic  cliiasma,  and  it  is  important  to  be  able,  if  possible,  to  decide,  in  l 
given  case  of  hemianojisia,  whether  the  lesion  is  cortical  or  in  the  visual 
path,  and,  if  in  the  latter,  in  what  part  of  it. 

In  caac^s  of  hemianopsia  due  to  a  lesion  of  the  cortege  alone  we  are 
mainly  guided  in  our  localization  by  negative  signs,^ — the  comphte 
absence,  namely,  of  any  concomitant  paralytic  symptom,  such  as  hemi^ 
plegia,  hemiana?sthc*ia,  or  aphasia,  and  also  of  mfnd-hlinduess,  word- 
blindness,  visual  aphasia,  hallucinations,  an<l  the  liemiopie  pupil  The  one 
positive  sign  of  this  cin-tit.til  Icision  is,  oddly  en ougli,  negative  vision,' the 
vision  nolle"  of  Dufotin'    The  patient  in  these  eases  sees  "nothing'*  in 


1  DejenDe  and  Vialet  recorded  au  impnrtnnt  ca*e  (Soci^t^  de  biolocpe,  Paria,  B^em- 

1893).  It  WH^  tliat  of  a  mnn  who  ssuddenlj  h^nmts  blind  of  both  eyes,  without  apo- 
plectic seiKure  or  loss  of  Cf^nietousnr^as.  The  ftjndi  oculorum  and  refracting  tnodia  wfjre 
Minnal,  and  the  dia|,'noftTs  of  QortAca}  blind  iiesa  from  hilateml  k,«ion  of  the  mr^m]  sui  f^cea 
of  th©  ot^ipital  M^e^  was  tuade.  The  pupil  reflpies  to  light  and  on  convergence  remained 
healthy.  The  putlt^nt  liv*.^  for ii  long  time  aaerwiird^,  and  nltimfttel v  died  of  pneumonia. 
The  p^ifit-morteni  exarnh^ntion  confirmed  the  dEatjnf«js  of  the  enuse  of  blindness.  On  tho 
right  Bide  the  lesbn  occ  upied  the  cuneua  itm!  tbo  linjjuul  and  inferior  oeei^d to-temporal 
labes,  nod  on  the  left  ^^idt^  the  lingual  and  inforinr  iK^eipjto-tempnnil  lobes.  again,  aa 

well  as  can  be  learned,  the  calc^rine  fissure  is  invtdved  in  the  lesion  on  each  side. 

*  Michelj  Lehrbuch  der  Angenheilkundo. 

'  RoTue  medieale  de  b  ^Suisse  Roraand©,  Auguat  20^  18S9. 
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the  defective  part  of  the  field ;  he  isj  id  fact,  as  iiucuBscioua  of  his  de- 
fective sight  ill  half  of  his  fields  as  a  healthy  jm^i^sou  is  of  the  existence  of 
the  uormai  blind  spot.  On  the  other  haud,  if  the  lesion  be  in  the  visnal 
path,  a  siibjeetivx>  setisation  of  darky esa  or  of  blackness  is  referre<l  to  the 
deiective  halves  of  the  field  of  visioDj  and  in  these  instances  the  patients 
fmjuently  call  the  aitention  of  the  surgeon  to  their  defect 

But  a  ease  published  by  Bleuler^  renders  it  donbtful  whether  tliia 
symptom  of  negative  vision  L-an  invariably  be  de]>cnded  upon  as  indicating 
a  lesion  of  the  visual  cortez;  for^  the  author  states,  the  symptom  was 
pr^ut  in  that  case,  although  the  cortex  was  uninjured,  the  hemianopsia 
being  caused  by  disease  of  the  anterior  part  of  the  visual  path,  and  a  simi- 
lar case  has  been  seen  by  Willred  Harris.^ 

It  is  rarely  that  lesions  are  confined  to  the  cortical  centre  for  vision. 
They  are  apt,  at  the  least,  to  involve  the  medullary  substnuce  immediately 
under  the  cortex.  They  oftenj  also,  occupy  a  greater  extent  of  the  cortex 
on  the  mesial  surface  of  the  brain  than  that  asf»igned  to  vision^  or  they 
involve  the  tip  and  outer  surface  of  the  occipital  Ic»be,  or,  striking  deeply 
into  tlje  medullary  subatancej  they  implteate  the  optic  radiations  and  the 
commissural  fibres  to  other  centres. 

It  is  strongly  held  by  Henschen  (see  above)  and  others,  but  denied  by 
von  Mouakow  ^  and  A^ialct,  that  a  correlation  exists  between  i^arts  of  the 
retina  and  parts  of  the  visual  centiM:*,  and  that  it  is  possible  lor  a  lesion  to 
be  80  situated  in  the  visnal  centre  as  to  cause  bltodne^  of  only  half  of  the 
homonymous  lial f-fidd  — in  other  words,  of  homonymous  quarter- fields — 
of  each  eye.  The  most  im|>ortant  «ise  iu  proof  of  this  is  that  published 
by  Hun  and  already  referred  to.  Here  a  lesion  limited  to  the  lower  half 
of  the  right  cuncus  and  the  upper  lip  of  the  calcarine  fissure  caused  a  loss 
only  of  the  left  lower  (piadrant  and  of  the  peri|>heral  portion  of  the  left 
upper  quadrant  in  catsh  field.  Hun  concluded  from  this  case  that  the 
fibres  fram  the  right  upper  quadraut  of  cm^h  retina  terminate  iu  the  low^er 
half  of  the  right  cuneua  The  samCj  of  course,  wouhl  hold  good  for  the 
left  upper  retinal  quadrants  and  the  right  lower  half  of  the  left  cuneus.  A 
study  of  reconled  ca-ses  seemed  to  Hun  to  sho^v  that  the  fibres  from  the 
lower  retinal  quadrants  terniiuate  either  in  the  up\yeT  half  of  the  respective 
cunei  or  in  the  lingual  gyri,  and  he  inclined  to  the  latter  position.  In  the 
light  of  Hensehen's  more  recent  and  more  extensive  investigations,  much 
credit  is  due  to  Hun  for  the  sagacity  of  his  couclusions. 

A  good  many  cases  of  double  cortitail  hemianopsia  are  recorded,*  By 

*  Airliiv  fur  Psych iatrie  und  Neryenkritcikheitei],  ixv^  S*  32. 
"  Brdti,  Part  Hxis..,  1897. 

'  Atx'biv  fur  PsjThlfttm  nnd  Nervenkrankheiten,  xiiv.  S.  261. 

*  Bouveret  (with  post  mortem  }t  Revue  g^n^rale  d'Ophtalmologie,  November,  1887; 
Fdrster,  Archiv  fur  Aus*^nliejlkui3de,  xxxvl  94;  Stihweiggcr,  Archiv  fur  Ophthalmol ogie, 
xxii. ;  Gni^nouWj  Archiv  fur  Payehisitne  uml  Nervenkrankheiten^  xxiii,  339;  Vorster, 
AUgemeine  ZeJtschrift  fiir  Pajchmtrio  und  psvchisch-gericbtliche  Medidn,  xlix.  227; 
Schraidt-RitBpler  (with  postrmurtem),  Aix^hiv  fiir  UphlhalmiJlogie,  Jtxii.  313;  Dejerine 
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the  correct  explaiaatioo  became  evident  from  Peters^a  caae^  in  wliieh,  imme- 
diately on  the  occurrence  of  the  fii-st  (left)  lateral  hemiauopsiaj  marked  loss 
of  the  topographical  sense  manifested  itaelf,  and  contitiued  until  the  fatal 
termination  of  the  case,  three  years  later,  without  the  set!ond  (right)  lateral 
hemianopsia,  wiieu  it  came  on,  ag^^ravatiag  the  symptom  in  any  way. 
Peters*s  case  taken  alone  might  point  to  tlie  right  hemisphere  as  jKJSst^sising 
a  greater  inflnence  over  the  power  of  orientation  than  the  left,  but  that 
thig  cannot  be  so  is  prove*!  by  Groenouw^s  case,  in  which  the  loss  of  this 
power  did  not  take  place  until  the  left  heraispiiere  was  attacked.  Peters 
infers  that  the  loss  of  the  topographical  sense  is  not  due  to  a  cortical  or 
subcortical  lesion,  but  rather  to  damage  to  association  paths  between  ciirtaiu 
centres  by  the  combined  action  of  which  the  function  of  orientation  is 
effected ;  and  both  in  his  own  and  in  Forster's  case  there  were  lesions  ex- 
tending deeply  into  the  white  snbstance.  From  Peters's  case  it  is  obvious 
that  the  symptom  under  cousldcmtioo  might  oocur  in  a  case  of  simple 
lateml  homonymous  hemianopsia,  although  the  writer  is  not  aociuainted 
witli  any  such  case  as  yet  on  record. 

Lesions  of  the  visual  centre^  as  also,  indeed,  of  the  visual  path,  may 
not  cause  hemianopsia  in  the  strict  sense  of  the  term,  nor  yet  loss  of  half 
of  the  lialf-ficlds  as  above  described,  but  rather  partial  irregular  horaony- 
mans  defects  in  the  fields,  moat  frequently  at  their  peripheries,  but  some- 
times in  the  form  of  scotomata  at  or  near  the  centre  of  the  fields. 

As  regards  j>eripheral  defecta  in  the  fields,  it  is  necessary  to  observe 
that  in  nearly  all  recent  focal  braiu -diseases  small  homonymous  peripheral 
oontra<.^tions  of  the  fields  are  very  common,  esj>e<:ially  with  tumors  and 
abscesses,  and  they  are  also  sc>metimes  fouud  in  very  debilitiited  patients, 
without  any  lesion  in  the  visual  centre  or  path  :  hence  mution  must  Ijc  ex- 
ercised in  utilizing  such  defects  for  localization.  Again,  in  Iiemiano]38ia  we 
often  meet  with  concentric  contraction  of  the  seeing  half  fields,  esi>ecially 
with  extensive  lesions,  even  of  only  one  hcmispliere;  and  this,  too,  is  very 
common  in  cases  of  recurring  apopIexi>s  and  after  epileptic  attatrks.  The 
contraction  is  probably  due  to  inertia  of  the  visual  centre  or  of  the  retina. 
(See  also  p,  569.) 

In  the  foregoing  we  have  been  treating  of  complete  hemiauopsia, — that 
is,  the  form  of  hemianopsia  in  which  the  whnlc  of  one  side  of  the  field  of 
vision,  with  the  exception,  perhajis,  of  the  fixation  pinnt,  is  w^anting, — and 
of  inccmiplcte  or  partial  hemianopsia,— that  is,  the  form  in  which  a  sector 
only  of  the  half- fie  Id  is  vvautiug*  In  each  instance  the  hemianopsia  was 
assumed  to  be  absolute,  including  all  the  three  visual  ijcrceptions,— color, 
form,  and  light. 

But  cortical  hemianopsia  may  be  relative, — that  is,  the  lesion  may 
destroy  only  the  color-sense  in  the  half-field  (hcmiachromatopsia),  laiving 
the  form-st*nse  and  light-sense  intact,  or  it  may  destroy  the  color-  and  form- 
senses,  leaving  t!ie  light-sense  intact.  Cases,  moreover,  arc  observed  in 
which  in  oue  jmrt  of  the  defective  field  all  three  senses  are  lost,  while  in 
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the  remaiiidur  uqIj  the  color-  and  fi^rm- senses  are  wanting,  the  light-sense 
being  mtaincil.  All  three  senses,  too,  may  be  i^uced  ju  degree  over  the 
entire  Lai f- field,  without  compete  loss  of  any  of  them*  Sometimes  the 
eolor  sense  is  lost,  while  the  form-  and  light-senses  are  only  gn^atly  reduced 
in  degree  ;  and  in  sucli  cases  the  cfdor- blindness  in  the  half  field  is  probably 
due  to  the  i-ednction  in  the  light-sense,  ReoorJeJ  rases  render  the  theory 
plausible- — hut  nothing  more — that  in  the  cortex  the  tnantre  for  the  color- 
sense  is  differentiated  from  tiie  centres  for  the  form-  and  light-senses^  and  also 
that  the  different  colors,  or  at  least  the  different  primary  colors,  have  special 
cells  set  apart  for  their  use.  Heuschciij  for  example,  records  a  case  of 
cortical  hemtanopic  violet  blindness,  the  power  of  distinguisliing  all  other 
colors  remaining  good  in  the  same  half-field.  Defect  of  the  color- percep- 
tion in  the  half-fields  with  lesions  of  the  optic  tract  or  of  the  chiasma  has 
been  observed,  and  will  be  referred  to  again. 

The  cx])lajiation  of  the  occurrence  of  relative  cortical  hemianopsia  haa 
excited  much  attention*  Wil brand's  attractive  theory,'  tliat  the  color-sense, 
form- sense,  and  light- sense  are  arranged  in  layers  over  each  other  in  the 
gray  matter  in  the  order  named,  from  without  inward,  is  as  yet  uusupi)orted 
by  sufficient  evidenoe;  and  it  would  be  diflBcuIt  to  conceive  of  a  lesion  so 
nicely  situated  as  to  destroy j  say,  the  outermost  layer  of  the  cortex,  but  to 
leave  it^  dee))er  parts  untouched.  Tlic  view  is  indeed  now  gaining  ground 
tliat  there  are  not  separate  cortical  centres,  layers,  or  cells  for  color,  form, 
and  light,  hut  rather  that  relative  oortjeal  hemianopsia  is  a  raEinifestatiou  of 
a  lesion  of  It^  intensity  than  that  which  causes  absolute  hemianopsia*  In 
Verrey's'  and  in  Mackay's^  cases,  as  well  as  color  blind  jiess,  there  was 
diminution,  but  no  absolute  loss,  of  the  light-  and  form-senses  in  the  half- 
field  ;  aud  Mack  ay  points  out  that  iu  the  other  iwsorded  cases  of  hemi- 
achromatopsia  sufficient  care  was  not  taken  tij  investigate  the  foi'm-sense  in 
the  affected  half- fields.  Moreover,  it  must  be  admitted  that  non*cortical 
lesions — even  those,  as  stated  alx)ve,  wliieh  are  situated  in  the  chiasma — 
may  produce  liemiachromatopsia.  Tliis  view%  then,  would  render  the  loss 
of  function  in  hemiachromatopsia  analogous  to  that  which  is  found  in  the 
central  scotoma  of  commencing  toxic  amblyopia.  Vialet  is  among  those 
who  are  op|XJ8od  to  the  theory  of  Wilbrand. 

Homonymous  lateral  hemlanopaia,  as  Gowers  and  other  authoi's  have 
pointed  ont,  very  frequently  occui^  as  a  distant  symptom  in  cerel^ral  apo- 
plexy, without  regard  to  the  position  of  the  hemorrljage.  In  the  early 
stages  of  the  case,  if  the  siirgcon^s  hand  be  brought  suddenly  l>efore  the 
eye,  first  from  one  side  and  then  from  the  other,  it  will  l>e  found  that  the 
eyelids  blink  when  the  hand  comes  from  the  nnparaly7*ed  side  of  the  bodyj 
but  not  when  it  comes  from  the  affected  side.    Tins  hemianopsia  usually 


*  OptithftUnbtTiflche  Beitmge  zur  Diagucistik  der  Gebiriikmokheiten,  188S* 
'  Arcbiviis  d'OpbtalmolngJCi  JuiUet-  AoiSt,  1888, 

*  Bnti&h  Medical  Journal,  November  10,  1898. 
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passes  away  in  a  few  days.  The  writer  1ms  s^en  it  lust  three  wti^ks.  It  is 
part  of  the  ti-an^sient  symptoms  of  ttie  apoplectic  seizure,  and  lim  no  lomU 
inng  value  whatever.  As  a  distant  symptom,  hemianopsia  is  not  common 
with  other  forma  of  cerebral  lesion,  although  it  is  now  and  then  so  met  with. 
In  attac'ks  of  JaL'kaotiiaii  epilepsy,  homonymous  hemianopsia  is  not  rare* 

It  ie  now  generally  conceded  that  tlie  macula  lutea  is  specially  repre- 
sentetl  in  the  cxjrtic^d  centre;  but  there  are  two  views  as  to  the  armnge- 
meut  of  this  macular  ecu t re.  These  views  have  been  callefl  into  existence 
by  the  desire  Ui  explain  the  fact  that  in  hemianopsia  the  line  of  demarca- 
tion scjmetinies  passes  through  the  fixution-[K)int  in  the  field,  but  more 
commonly  leaves  it  lu  the  seeing  half.  In  these  latter  erases  tlie  dividing 
line  lies  in  the  vertical  meridian  until  within  eight  or  ten  degrees  both  above 
and  below  the  fixation -point,  where  it  conimeuces  to  curve  round  ttmt  point, 
and  keeps  at  about  the  same  distance  from  it  towanls  the  blind  side  of  tlie 
field,  a  bite  beiug  taken,  as  it  were,  out  of  tlie  latfeer.  Sometimes,  again, 
the  line  of  demarcation  lies  in  its  whole  length  some  five  to  ten  degrees 
removed  from  tlie  vertical  meridian  towards  the  blind  side  of  the  field,  and 
thus  a  whole  strij>e  is  added  to  the  seeing  half  of  the  field, 

Acooniing  to  one  view  of  the  macular  supply,  which  is  supported  by 
Wil brand,  Henschen,  antl  Gowers,  the  whole  of  the  macular  region  of  each 
retiua  is  innervated  from  the  macular  centre  of  each  liemrsphere;  there  is, 
in  short,  an  overlappinp;  of  nervous  supply  to  these  retinal  regions.  Con- 
se<]uently,  if  there  be  a  lesion  at  the  visual  centre,  including  the  macular 
centre,  in  one  hemisphere,  that  in  the  other  hemisphere  being  sound,  the 
functions  of  the  whole  of  each  macula  wilt  be  preserved.  Cases  wMiere 
occasionally  in  cortical  lesions  the  line  of  demarcation  in  the  field  dfies  go 
through  the  fixation-point  would  be  accounted  for,  under  this  theory,  by  an 
individual  variation  in  the  snpply  of  the  maculee,  which  in  these  instances 
would  bo  $itnilar  to  that  of  the  remainder  of  the  retinse. 

According  to  the  other  tlu^ry,  w4iich  is  put  forward  by  Wernicke,* 
Forstcr/ and  Schweigger,^  the  macular  region  of  the  retina  is  invariably 
supplied  on  the  same  plan  as  the  rest  of  the  retina,— i.e.,  each  side  of  it 
from  the  t'orrcsponding  side  of  the  brain.  In  order  to  explain  why  it  is 
that  in  some  cortical  lesions  the  line  of  demarcation  passes  through  the 
fixation-point,  wliile  in  others  it  deviates  at  this  place  towards  the  blind 
side,  the  supiwrters  of  this  view  state  that  the  cortical  centre  for  tlie 
macular  region  is  more  richly  supplied  with  blood-vessels  than  the  rest  of 
tlie  visual  centre.  Hence,  when  the  Ic*sion  is  an  emlxjlism  or  thrombosis 
of  the  vessels  supplying  that  jmrt  of  the  brain,  this  special  region,  by 
reason  of  abundant  anastomoses,  preserves  its  fnnctions.  But  if  the  lesion 
is  a  hemorrhage,  the  macular  region  of  the  cortex  is  apt  to  be  involved  in 


*  Lehrbuch  der  Gehirnkrankheiien* 

•  Archiv  fur  Opbtbalmologie,  xxsvl.  fl4. 
»  Archiv  fur  Augenbeilkund*?,  ijtii. 
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the  lesions  with  the  rest  of  the  visual  centre,  and  loss  of  fu action  in  the 
corres^wnding  half  of  the  macula  lu£ea,  with  the  line  of  demarcation  passing 
through  the  fixation-^jointj  Is  the  result. 

It  seems  to  the  writer  that  each  of  these  hypotheses  is  defective;  for,  to 
be  satisfactoryj  any  such  tlieory  must  be  capable  uf  explaining  the  phenom- 
enon in  questionj  not  only  when  the  lesion  is  in  the  cortex,  but  also  when  it 
is  in  the  tract  or  chiasma.  Yet,  according  to  the  first  tlieory,  in  lessons  of 
the  tract  or  of  the  chiasma  the  iix  at  ion-point  would  always  be  spared ; 
and  according  to  the  second  theory,  these  lesions  would  always  cause  the 
dividing  line  to  }>fiss  through  the  fixation-point  As  a  matter  of  fact,  how- 
ever  J  with  lesions  at  either  of  these  situations,  just  as  witli  lesions  in  the 
occipital  lobcj  the  dividing  line  sometimes  passes  tlirough  the  lixatioo-potnt 
and  sometimes  to  one  side  of  it 

Von  Monakow'  puts  forward  an  elaborate  theory  to  account  for  the 
frequent  immunity  of  the  fixation-polnt,  in  which  tlie  basal  ganglia  play 
au  important  part^  and  if  Flec4isig*s^  observation  that  the  macula  lutea  is 
directly  connecte<l  with  the  external  geniculate  body  only,  and  not  with  the 
anterior  quadrigeminal  body  or  optic  thalamus,  be  correct,  that  fact  may  be 
found  to  have  an  important  bearing  on  the  point  under  consideration. 
Sehuiidt-Rimpler^  is  of  opinion  that  the  varieties  in  the  line  of  demarcation 
are  due  to  individual  varieties  in  the  distribution  of  the  retinal  fibres  in  the 
tract  For  the  most  part,  one-half  of  the  retina  is  supplied  by  one  tract, 
the  other  half  by  the  other  tract,  but  withotit,  he  thinks,  this  supply  being 
always  arraugcd  with  matliematit^al  precision  in  respect  of  the  dividing  line. 
Finally,  thct^  arc  some  ophthalmologists  who  hold  that  the  line  of  demar- 
cation does  in  fact  alw^ays  paj=s  through  the  fixation -pointy  and  that  it  is 
merely  imperfect  fixation  on  the  part  of  the  patient  during  the  perimctrical 
exaniination  which  makes  it  aeein  to  pass  round  it.  This  is  certainly 
incorrect. 

The  inconvenience  caused  to  patients  by  tlie  loss  of  one  side  of  the  field 
of  vision  is  considerable,  but,  as  the  fixation-point  is  usually  spared,  fairly 
good,  although,  as  a  rule,  somewhat  impaired  central  vision,  as  also  the 
power  of  reading,  etc,,  is  retained.  Eight  hemianopsia  gives  rise  to  diffi- 
culty in  reading,  which  dt>es  not  belong  to  left  hemianopsia.  This  is 
believed  to  be  bet^ause  we  i-cad  from  left  to  right,  and  in  order  to  do  so 
fluently  it  is  necessary  to  be  able  to  catch  up  rapidly  the  word  or  two  im- 
mediately following  that  which  is  being  looked  at ;  and  this  process  Ijecoraes 
difficult  or  impossible  in  this  hemianopsia,  owing  to  the  loss  of  the  right 
side  of  the  field*  Knies  offers  a  diffi^^reut  solution  of  this  difficulty,  at 
least  for  cases  due  to  lesions  in  the  oi.'cipital  lobe,  wliich  will  be  mentioned 
later.    (Vide  p.  585.) 


*  Loco  citato. 

•  Gehirn  und  Soele,  8.  71. 
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Horizontal  cortical  heraianopsh,  su|>erior  or  inferior,  mfght  ccmocivably 
be  caused  by  symmetrical  lesions  iu  each  hemispbere  j  but  as  yet  no  such 
case  13  OD  recordj  at  least  none  which  could  with  aoy  degree  of  csertainty  be 
regarded  in  that  light. 

Visual  Spuptoma  iiidimtin^  Lemons  of  the  Optic  Jiadialions. — Here, 
too,  homonymous  lateral  licmianupsia  Is  the  great  symptom*  It  is  cora- 
mouly  supposed  thut  all  these  lesions  have  homonymous  lateral  hemian- 
oi^sia  as  a  constant  symptom,  the  optic  ratliations  being  regarded  as  the 
visual  i>ath,  Aeconling  to  Henst^hen,  this  is  but  partially  true,  for  his 
researches  have  led  him  to  conclude  *  that  the  visual  path  occupies  only  the 
central  [lortiou  of  the  optic  radiationSj  as  the  latter  term  is  anatomically 
nudenstuod,  and  tliat  it  there  forms,  a  bundle  less  tlian  a  centimetre  thick, 
which  runs  in  a  curve  round  the  posterior  horn  of  the  lateral  ventricle^  on 
its  outer  side,  at  the  level  of  the  second  tera|X)ral  convolution,  by  reach  the 
calcarine  fissure,  Flet^ssigj  t<jo,  states  thatj  as  the  optic  nidiaiioos  contain 
at  least  five  times  as  many  fibm  as  do  the  optic  nerveSj  it  is  obvious  that 
there  must  be  ]:>aths  iu  the  ojitic  radiations  which  have  nothing  to  do  with 
the  conduction  of  \'isual  stimuli.  Furthermore,  a  case  of  Andemm's^  and 
one  oF  Bruus's'  show,  iu  Henschen's  opinion,  that  the  fibres  for  tlie  upper 
half  of  the  half- retina  run  dorsally  in  the  visual  bundlcj  aud  tliose  for  the 
lower  half  of  the  half- retina  vent  rally  in  the  visual  bundle.  Vialet  adopts 
the  whole  of  the  optic  radiations  as  the  visual  patlu  It  seems  desirable  to 
give  Yialet's  statement  of  the  course  of  the  optic  radiations  iu  the  occipital 
lobe  according  to  his  anatomitnl  investigations  and  his  study  of  secondary 
degcncmtitms  in  those  fibres.  He  says,  The  fibres  which  emanate  from 
the  cuneus  follow  two  different  courses.  Those  which  pnx»ecd  from 
its  up[>er  region  pass  over  the  forceps  major  in  turning  round  the  up{>cr 
wall  of  tlie  posterior  horn  of  the  lateral  ventricle.  Those  which  procee*! 
from  the  lower  part  of  the  cuneus  unite  with  the  fibres  coming  fmni  the 
calcarine  fissure  and  lingual  lobe,  and  pass  obliquely  from  above  down- 
ward and  from  behind  forward,  taking  a  spiral  course  round  the  infe- 
rior wall  uf  the  posterior  horn,  and  join  together  on  the  external  wall 
of  the  latter.  The  fibres  which  emanate  from  tlie  inferior  occipi to  tem- 
poral ct)nvolution  divide  into  two  portions:  those  of  the  smaller  section, 
coming  from  the  iimer  half  of  the  convolution,  unite  with  the  fibres  from 
the  calcarine  fissure  and  lingual  lobe,  and  follow  the  same  |jath  ;  those  of 
the  larger  section,  coming  from  tlie  outer  half  of  the  convolution^  jirocx^nl 
either  along  the  under  wall  or  along  the  e^^ternal  wall  of  the  ventricle. 
Finally,  the  fibres  which  come  from  the  a{>ex  of  the  oet»ipiLal  Iol>e  proceed 
directly  along  the  external  wall  of  the  p<Jsterior  horn,"* 

»  Brain,  Spring  Number,  1893 ;  Bt-Otrag©  mr  Patbnlogie  dea  GehiniB,  iL 

'  TrHn*action8  of  the  Ophtimlmoluijifnt  Society  of  the  tTnitcd  Kingdom,  r.  p.  243, 

*  Neurologisches  Centralhliitt,  1800,  S.  608. 

*  On  this  subj^t  see  also  Briesaudf  Annalead'OcuHfltique,  Novembtiri  1S03,  and  Vialet, 
ihldcm,  Mareb^  1894. 
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It  is,  tilt*  writer  thiaks,  important  to  mention  here  that  a  few  cases  of 
absa^  of  the  hmln  resiiltitig  from  purulent  otitis  are  publislieJ  in  which 
homonymous  hemianopsia  ^vas  present.  In  one  recorded  hy  Luunois  and 
Jaboulay*  the  abseeas  w^as  in  the  occipital  lobe.  In  a  case  successfully 
operated  on  by  H.  Wut>ds^  at  the  Richmond  Hospital,  Dublin,  the  con- 
dition of  the  patient  prior  to  the  operatiim  did  not  admit  of  an  examination 
of  the  functions  of  vision.  After  recovery  the  only  symptom  lct\  was  a 
defect  of  vision,  which  the  writer  ascertained  to  consist  in  incomj^lete  right 
homonymous  hemianopsia,  due,  no  doubt,  to  implication  of  the  visual  path 
in  the  left  temporo-sphenoidal  lobe,  where  the  absc*ess  had  been  situated. 
These  cases  show  how  important  it  is,  before  opemtion,  to  aid  the  local 
diagnosis  of  oert^bral  otitis  abscesses  by  an  examination  of  the  field  of 
vision  whenever  possible. 

The  cUnical  diagnosis  between  a  lesion  in  the  cortical  centre  for  vision 
and  one  in  the  optic  radiations,  or  iu  the  visual  Ijuudle  of  these  radiations, 
where  the  lesion  implicates  only  one  or  other  of  these  parts,  may  perhaps 
l>e  made.  With  lesions  in  the  optic  radiations  halluci nations  might  be 
present,  but  not  with  cortical  lesions.  With  tlie  former  there  wonld  be  the 
subjective  sensation  of  blindness  iu  the  defective  side  of  the  field,  while 
w^ith  the  latter  there  would  be  'WIsion  nulle"  in  the  defective  half-fieJds. 
Wlicn  the  k^iou  in  the  medullary  siit^tanee  involves  a  wider  extent,  otlier 
l>aths  than  that  for  vision  become  implicated,  and  then  collateral  symptoms 
are  present^  stich  m  raiml- blindness,  with  the  legion  in  either  hemisphere 
or  li4ith  hemispliei-es,  or  word-blind pe^,  visual  apha-^ia,  etc*,  with  the 
lesion  in  the  Ml  hemisphere^  and  if  the  disease  extend  forward  towards  the 
internal  capsule  there  may  be  hemiparesis  or  hemiplegia.  These  symptoms 
will  now  Ite  considered  in  greater  detail. 

Mind-JMmdm^^  or  Vimai  Anmemi. — According  to  the  prevailing  theory 
of  the  process  of  visual  recognition,  there  is  in  tlie  cortex  of  the  occipital 
lobe,  besides  the  centre  for  vision,  a  centre  for  visual  memory.  In  the  cells 
of  this  cc*ntre  there  are  believed  to  be  stored  up  the  impressions  or  visual 
memory-pictures  of  scenic  and  objects,  images  of  which  have  from  time 
to  time  lx*n  formed  on  tlie  retina  and  i^erceived  by  the  centre  for  vision* 
When  an  object  is  looked  at  w4iich,  or  tlie  like  of  which,  the  individual  has 
seen  before,  the  impressioi]  conveytd  to  the  centre  for  vision  is  carried  on 
to  the  visual  memory-centrej  is  there  compare<l  w^ith  the  corresponding 
visnul  memory-picture,  and  recognition  takes  place.  Or  if  the  object  be 
one  which  the  individual  has  never  before  seen,  its  memory-picture  is 
stored  np  for  future  use  in  his  visual  memory -cent  lie.  The  faculty  of 
visual  memory  varies  a  good  deal  in  different  persons,  according  as  they  are 
specially  endowed  or  as  etlueation  and  use  develop  the  power,  and  it  h 


'  Gftzetle  medicalp  de  Pons,  180G,  Nn,  a?, 

*  Transactions  of  the  Royal  Acflderny  of  Medicine  in  Ireland,  Nuvember  12,  1807; 
Britiih  Medical  Joummli  January  22,  1898* 
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present  more  for  cRHahi  ela^^es  of  objects  than  for  otliei*s  in  j^ome  iwrsons, 
and  mure  thm  in  other  peoiJe*  The  vividness,  and  even  the  existence,  of 
a  visnal  memorj-pictnre  dejK'nd  largely  on  the  degi^e  of  desire  to  retain 
such  an  impression  of  it  which  ac^conipanies  the  reception  of  its  image  on 
the  retina  and  in  the  centi-e  for  vision.  It  is  p<>si?ib]e  to  h*ok  at  an  object 
and  yet  not  retain  even  an  ephemeral  impression  of  it  in  the  visnal  memory- 
centre,  no  desire  to  do  so  or  ground  for  doing  so  l>eing  pre^^ent.  On  the 
other  hand,  we  look  at  some  objects  or  sights  with  raoi-e  or  less  interest  and 
with  an  effort  of  the  will  to  obtain  and  retain  visual  memory- pictures  of 
tbetn^  and  these  pictures  ean  often  be  utilized  in  recognition,  and  can  also 
be  called  up  in  our  fancy — in  onr  **miud*9  eye" — after  long  intervals. 
Sights,  too,  which  produce  strong  emotions  (joy,  pleiiaure,  sorrow,  horror) 
are  frequently  impressed  deeply  on  our  visual  memory. 

The  theoiy  of  a  centre  for  visnal  memory  more  or  less  distinct  from 
tlie  centre  for  vision  was  first  propounded  by  Munk,  wIjo,  in  his  experi- 
ments oo  dogs,^  observetl  the  symptom  which  he  named  Seelen blind bcit^* 
(mind-blindness).  On  extirpation  of  a  certain  region  of  the  o<;^ipital  lobe 
of  a  dog,  he  found  that,  although  all  the  senses,  including  sight  as  w^ell  as 
motion,  were  unimpaired  by  the  operationj  the  animal  no  longer  knew  his 
master,  of  whom  he  had  been  fond,  nor  his  dog  friends.  When  hungry 
and  thirsty,  he  did  not  lo<.^k  for  his  fo^Kl  where  lie  had  always  ft»und  it,  nor 
did  he  find  the  food  placed  close  to  him,  unless  he  smelt  it  He  saw  the 
whip  wiih  which  he  had  sometimes  been  prmished  held  menacingly  at  him 
withont  evincing  fear.  He  liad  been  taut^ht  to  give  the  paw  when  a  hand 
was  held  towards  him,  but  this  he  now  no  longer  dul^  until  the  w*onl 
"paw-'  was  called  to  him,  and  so  on.  That  he  was  not  blind  in  the  onli- 
nary  sense  of  the  wonl  w^as  shown  by  the  lact  that  he  ran  about  freely, 
jumping  over,  creeping  under,  or  rimning  around  obstacles  when  they  came 
in  his  way.  The  dog  had  only  lofit  all  his  memory-pictures ;  he  was,  in 
respect  of  visnal  memory,  where  a  new-born  puppy  is* 

It  was  soon  observed  that  a  similar  symptom  is  somHimes  seen  in  man 
with  some  focal  lesions  of  the  occipital  lolje  and  itii  neighborhood. 

The  symptom  of  mind-blindness  occurring  in  man  consists  in  loss  of 
the  power  to  recognize  objects  when  seen  only,  althotigh  the  aeuteness  of 
vision  and  the  general  intelligence  may  remain  i>erftx?t,  and  the  }mticnt  can 
read;  there  is  no  word-blindness.  But  if  some  one  or  more  of  the  other 
senses  be  brought  to  bear  on  tlie  olyeet,  the  pfitient  at  once  finds  out  what  it 
is,  A  patient  of  the  writer's,  whose  si^ht  was  good^  could  not  recognize 
his  friends  when  he  saw  them;  he  would  pass  his  wife  on  the  street,  and 
when  she  would  stop  him,  he  wouhl  look  her  st might  in  the  face,  and  would 
not  recfignize  her  until  she  spoke,  but  as  soon  as  he  heard  her  voice  he 
would  knosv  who  it  was.  Shown  a  neetlle,  a  perscm  afflicted  with  mind- 
blindness  could  not  say  what  it  was  until  he  took  it  in  his  hand  and  prieked 


1  Ueberden  Functbnen  der  Growhirnrinde,  Berlin,  1881. 
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hm  finger,  nor  a  watch  until  be  heard  it  tick,  nor  a  rose  until  he  smelt 
itB  perfume. 

Two  kinds  of  mind  blindness  are  recognized, — the  cortical  and  the 
tmnaoortical.  In  the  former  the  lesion  is  in  the  centre  for  visual  memDrr, 
while  in  the  latter  only  the  path  connecting  the  centre  for  vision  with  the 
visual  memory-centre  Is  interrupted. 

In  cortical  mind-blindness  the  memory-pictures  themselves  are  lost 
Here  the  jiatient  is  unable  either  to  tell  what  an  object  is  which  he  only 
or  to  describe  an  object  he  is  not  looking  at :  visual  memor^'-pietures 
(»D  no  longer  be  called  up  in  hia  imagination.  He  cannot  describe  the 
appeanitice  of  his  nearest  relations^  the  arrangement  of  the  furniture  in  his 
roon^  the  well-known  way  from  one  jiart  of  the  towTi  to  another,  and  so 
on ;  while,  too,  his  relations  and  fricndsj  when  lie  actually  sees  them,  are 
like  strangers,  he  does  not  know  his  own  face  in  the  glass,  he  does  not  feel 
at  home  in  his  own  house,  he  caunot  find  his  way  through  his  own  town^ 
Bor  tell  the  use  of  the  most  common  objects  whicli  he  only  looks  at. 

In  transcortical  mind-blindncss  the  patient  is  perfectly  able  to  dt^cribe 
a  well-known  face,  ol>ject,  or  place  when  he  is  not  looking  at  them,  but  im* 
mediately  aflerwards,  if  shown  any  of  these,  he  fails  to  know  that  they  are 
what  he  has  been  describrng.  A  patient  of  Wilbrand's,*  for  example,  could, 
in  her  mind^s  eye,  picture  to  herself  the  streets  of  the  town  in  which  she 
lived,  the  faces  of  her  friends,  and  the  arrangement  of  the  furniture  in  her 
mom,  yet  all  these  seemed  strange  to  her  when  she  looked  at  them  ;  in  fact, 
ghe  could  find  her  way  about  her  room  with  greater  comfort  when  she  shut 
her  eyes  than  when  she  kept  them  open*  This  form  of  mind -blindness  is 
the  more  common  of  the  two ;  but  pure  instances  of  either  form  are  rare^ 
most  cases  jmrtaking  mainly  of  the  features  of  one  form  aad  to  some  extent 
of  those  of  the  other. 

Hemianopsia,  or  at  least  a  homonymous  defect  in  the  field  of  visioni 
is  pr^nt  iu  the  majority  of  CAses  of  mind-blindness.  But  it  must  not  he 
taken  for  graoted  that  in  a  case  of  mind- blindness  with  hemianopsia  the 
lesion  causing  the  former  symptom  is  a  one-sided  one,  for  a  lesion  may  be 
present  in  the  centre  for  visual  memory  in  the  opposite  hemisphere,  or  in 
its  aesociation  paths,  without  involving  the  centre  for  vision  or  the  optio 
radiations. 

Color-blindness,  in  the  form  of  amnesic  col  or- blindness,  or  of  true 
oolor-blindness,  is  not  rare  with  mind-blindness,  and  the  true  eolor*blindneB» 
may  either  occupy  the  w  hole  of  each  field,  or  be  present  as  hemiachroma- 
topsia. 

The  position  of  the  visual  memory- centre,  and  its  anatomical  relations 
to  the  centre  for  vision,  are  still  to  a  great  extet^t  subjects  for  debate- 
Henschen*  is  of  opinion  that  the  lateral  surface  of  the  occipital  lobe  is  Uie 


■  Die  SeelenMiodheit^  Wietbaden,  1887. 
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seat  for  this  function^  wliile  Wilbrand,^  Nothnagel/  and  others  assign  to  it 
tlie  whole  of  that  lobe,  except  where  the  centre  for  visiou  resides,  and 
Gowers*  places  it  in  or  about  the  angular  gyrus.  According  to  Flechsig,* 
raind-blindnees  (with  other  symptoms^  saeh  as  niind-deafnesSj  miiid-anees- 
thesia,  %veakeniiig  of  visual  ideation^  incapacity  to  call  to  mind  former! j 
well-known  raehxlies,  etc*,  and^  in  certain  extreme  caaes^  idiocy  with  in*- 
coherence)  is  cause*l  by  lesions  of  his  ixistjorior  great  association-centrej 
which  h  situated  lietween  the  visual,  tactile  (Rolaiidic  region)^  and  auditory 
(part  of  the  exp(>setl  portion  of  the  first  temporal  convolution,  and  that 
portion  of  the  same  a>u volution  which  assists  in  forming  the  o}^erciilura) 
centres,  and  corresponds  with  the  area  occupied  by  the  precuneus,  part  of 
the  lingual  convolution,  the  fusiform  convohitiou,  all  the  parietal  convo* 
hit  ions,  the  inferior  temporal  convolution,  aud  the  anterior  part  of  the  ex- 
ternal  surface  of  the  occi[>ital  lobe.  There  is  no  doubt  that  tlie  lesion  has 
been  found  in  the  occipital  lobe,  and  sometimes  extending  over  to  the 
parietal  convolutionsj  in  most  cases  of  mind-blindness.  In  two*thirds  of 
the  caises  both  hemispheres  were  diseased,  and  it  is  not  improbable  that  in 
the  remaining  cases  a  careful  microscopical  exami  nation  would  have  shown 
disease  in  each  hemisphere.  In  short,  it  is  for  the  present  believed  that  a 
double-sided  lesion  is  required  to  produce  prolonged  or  i>ermanent  mind- 
blindness,  but  the  po-^iijility  of  a  monolateral  lesion  causing  it  has  not  yet 
been  definitely  excluded,  Reconled  cases  render  it  probable  that  mono* 
lateral  lesions  may  at  least  give  rise  to  a  certain  degree  of  mind-blindnesa, 
which  passes  away  after  a  time* 

It  m  right  to  mention  that  H,  Sachs^  in  his  interesting  and  important 
work/  does  not  favor  the  theory  of  a  special  visual  memory-centre, 
Schmidt'Rimpler,  too,"  maintains  a  similar  opinion. 

All  hitherto  published  cases  of  mind-blindness  due  to  focal  lesions  have 
been  in  |>crsons  of  middle  age  or  older.  In  most  of  the  cases  the  lesions 
consisted  in  softenings  or  hemorrhages,  and  tlie  onset  was  consequently 
sudden ;  but  occasionally  tumors  of  the  brain  have  been  accompanied  by 
this  symptom.  In  ftTcal  lesions,  then,  mind-blindness  is  seen  as  a  direcst 
symptom,  but  yet  it  is  probaWy  more  common  as  a  distant  symptom. 

Besides  its  occurrence  with  focal  lesions,  mind-blinduess  is  found  in 
cases  of  general  paralysis,  usually  in  the  advanced  stage.  It  is  also  seen  in 
srime  imtients  whose  general  state,  and  with  it  their  mental  energ>',  are 
much  reduml  by  exhausting  illness. 


*  Loca  citato. 

'  Die  Locftlisation  der  Gehirnkinnlchcitcn,  Scchte  Con^^B  filr  innere  M  edict  n  Wiei* 
baden. 

*  IHietiAfM  of  the  Nervona  System,  I  p.  16  L 

*  Loco  citato. 

*  Vortrage  uber  Bau  und  Thatigkeit  des  Grossbirn*  und  die  Lebre  von  der  Apbasie 
und  SoelenbUndh^U,  Bmlau,  1894. 

'  Die  Erkrankungen  dea  Auges  m  Zufiamznenhang  mit  Andet^D  Erankheiten,  S,  IIO^ 
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Siemerling  has  shown  ^  that  mind-hliadness  may,  to  soiiie  extent^ 
artificiiilly  prodiiciHl  in  healthy  iiersonis  by  causing  them  to  look  throt 
greased  Fiwtaclo-gIa.ss<?s,  which  mhice  tht*  acuteness  of  vision  U*  ti\mn 
and  by  placing  them  in  nionociiromatic  light,  so  that  they  are  deprivit]  slm 
of  their  eolor-\^is*iQn,  They  are  tlien  unable  to  recugni2e  many  olyecii, 
although  they  ean  see  them  iairly  well-  Consequently,  care  must  be  ob- 
served in  the  diagnosis  of  niintl-bliudness,  which  should  be  made  only  if 
the  vision  is  good  enough  to  see  objecta  plainly,  and  to  enable  tlae  jmtmi 
to  go  alx)ut  with  ease.  At  tlie  same  time,  mind-blindness  is  usually  ac«Qni- 
panSed  by  some  diminution  in  the  acuteness  of  vision,  or  by  hernia nopsiii^ 
or  color-blindness.    But  it  may  be  unattended  by  any  loss  of  sight. 

Mind-blindness  is  easily  overlooked,  for  well-marked  cases  may  l»e  mis* 
taken  for  true  partial  blindness,  and  the  patients  are  apt  to  state  to  tlit*  con- 
sultant til  at  tliey  "cannot  see'^  a  face  or  an  object,  when  their  diffieuUyii 
not  one  of  sights  but  of  power  of  recognition,  wliile  slight  vmes  may  ^-ape 
observation  in  the  same  w^ay  that  all  slightly  marked  symj^tom,^  may  ik 
Hence  mind- blindness  is  probably  more  common  than  the  nitmijer  of  caM| 
of  it  on  recui^  would  lead  one  to  think*  9 

Word-Bfindness^  or  Alexia* — This  symptom  consists  in  loss  of  tie 
poww  to  read  written  or  printed  w^ords,  while  the  powers  of  understandiiig 
speech  and  of  talking  are  retained.  Tlie  patient  can  sec  the  w*oids  jicr- 
fe<^ly,  yet  does  not  know  what  they  niean  nor  how  to  pronounce  tim 
To  him  they  convey  no  more  idea  than  if  the  page  were  printed  in  a  fereign 
language  that  he  had  never  Ie:irne<L  Althougli  words  cannot  be  read,  yet, 
in  moHt  easeSj  letters  may  be  read  with  more  or  less  diffieulty,  but  ttef 
cannot  be  put  together  into  words,  or,  at  best,  some  short,  familiar  woith 
are  picked  out.  Complete  inability  to  recognize  letters  (literal  alexi!i)fs 
rare.  Figures  (numerals)  can  usually  be  read  well.  The  paiirnt  caniHJt 
cojvy  printe<l  or  WTitten  words,  Init  he  can  WTite  spontaneously  or  to  dicti* 
tion,  although  inmiediately  afterwards  he  ciinnot  read  what  he  has  writtei^, 
n()t  even  his  own  signature.  He  can  make  out  the  writing,  if  lie  be  Jle^ 
mitted  to  go  over  the  characters  with  the  ]>oint  of  his  i>en.  Other  visual 
objects  are  named  with  easc^  (no  visual  aphasia),  and  their  use  recogniird 
(no  mind -blindness).  There  need  be  no  motor  nor  amnesic  aphasia*  nof 
the  intelligence  enfeebled*  This  is  the  "  pure  woi-d- blindness"  of  D^jerii*,' 
or  the  "  subcortical  alexia"  of  Wernicke.^  There  is  also  "  word -blind aes 
with  agraphia*'  (Dtjeriue),  or  "  cortical  alexia"  (Wernicke),  in  which,  IB 
addition  to  pure  word*blindiiess,  as  above,  the  patient  is  unable  to  wriifi 
spontunc^iusly  or  to  dictation* 

Pure  woi^d-blindness  is  held  to  be  due  to  an  interruption  in  the  path 
between  the  visual  memory-centix?  and  the  speech-centre, — the  centre  for 


*  ArchU  fur  Psyt^hiwtrie,  xxi.  2S4, 

'  M^moifL^s  f5e  Ifi  Soci^t6  de  biologic,  F^vner^  1892* 

>  Lchrbueh  der  GehimkmnkhdteB,  u  S9.  207,  883. 
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speech-aoiiiHl  moniory ;  henc<?  the  sight  of  the  word  fails  to  awaken  the 
memory  of  its  speeeh-aound,  aud  it  can  iieitiier  be  spoken  nor  recognized. 
For  as  we  associate  thti  look  of  letters  and  wurda  with  their  6})oken 
sonnds  in  learning  to  read,  so  it  ia  necessary  for  the  rccnguition  of  tlie^ 
symhols  in  afler-life  that  eaeli  of  these  re5})ec*tive  mental  images — ^vL^ual 
image  and  auditory  image — should  be  capable  of  being  awakened  by  a 
stimulus  applied  to  either  of  them< 

Flechsig  *  believer  tliat  injury  of  that  jiart  of  his  great  posterior  associa- 
tion centre  on  the  left  side,  which  occupies  the  anterior  portion  of  the  second 
and  tldnl  oci^ipital  con %-oIut ions,  is  caj^able  of  causing  alexia* 

The  symptom  of  pure  wonl- blindness  has  a  local iziog  diagnostic  value. 
In  five  cases  with  post-mortems  wliich  Bruns  odlectcd  from  the  literaturej 
the  lesion  was  found  in  the  left  occipital  lobe^  and  D6jerine*  lias  gone 
further,  and  has  definetl  the  inferior  part  of  the  inferior  longitudinal  fas- 
ciculus in  the  left  hemisphere,  as  the  particular  tract  a  lesion  of  which 
gives  rise  to  pure  word-blindness:  hence  this  tract  njust  be  regarded  as 
fornnng  the  jmth  wdiich  connects  the  centre  for  visual  memory  (or  the 
jKisterior  great  association-centre  of  Flechsig)  w^itli  the  speech-centre, 

Tluit  literal  alexia  should  not  always  attend  on  verbal  alexia  is  an 
interesting  circuni stance,  which  requires  an  attempt  at  explanation.  The 
most  obvious  one  is,  that  the  lesion  of  the  path  l>ctwecn  the  visual  word- 
memory  centre  and  the  auditory  word-memury  centre,  or  si>eech- centre,  Is 
only  a  partial  one,  admitting  of  the  sim[de  pi"ocess  of  naming  and  recog- 
nizing letters,  hilt  not  of  the  more  complicated  pn>ce3s  involved  in  the 
recognition  of  words  j  for  t!ie  reading  of  entire  words  de mantis  rapidity 
and  continuity  in  the  nTOgnition  of  the  letters  composing  them,  as  also 
the  power  of  obtaining  and  retnining  clear  memory -pictures  of  tho?^  h  ttt-rs, 
so  that  no  letter  of  a  ^vord  may  be  forgotten  before  the  end  of  the  woni  is 
rcacliefL  Hence,  for  the  reading  of  words,  the  integrity  of  the  dim-t  path 
between  the  tw^o  centrt^s  in  question  isj  probably ,  of  eminent  iinjxji  tance, 
although  for  the  naming  of  lettei*s  its  perfect  healthiness  may  not  Ik*  neces- 
sary. Bruus^  offers  another  explanation*  He  thinks  letters  may  be  made 
out  by  means  of  the  muscle-sense  through  the  eye-muscles,  and  by  the 
connection  Iwtwceu  this  sense,  or  its  oerebml  seat,  and  the  speecli -centre,  tlie 
path  then  Ix-ing  visual  memory,  muscular  sense,  si)ecch -centre.  In  this 
way  the  two  attributes  of  lettei*8 — their  form  and  thcii-  six)ken  sound — ^ai^e 
obtaine<l,  and  they  iwg  recognized  and  named. 

It  is  conc'civable  that  words,  too,  migiit  with  difficulty  come  to  he  read 
through  this  roundabout  path ;  but,  in  view  of  their  greater  complexity, 
that  is  improbahle. 

The  fact  that  numerals  can,  as  a  rule,  be  read  in  cases  of  alexia  is  not 


1  I,oco  cltnto. 

'  Loco  oitato,  and  Vialet^  loco  citato,  p.  296, 
<  NcuRjIogiBcheB  CentmlbUU,  1S94,  S*  &7* 
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capable  of  a  satisfactory  ex]>Ianatioii,  other  than  that  provided  by  the  partial 
la^iou  theory.  It  may  in  some  way  depend  on  tlie  fact  that  tliey  are  sym- 
bols which  hEve  a  complete  meutal  vahie  independently  of  their  speech- 
sou  nd* 

The  other  form  of  word-blindness,  timt  with  agraphia,  is  held  both  bv 
D^jerine  and  Wernicke  to  be  cansed  by  a  lesion  in  the  centre  for  visiiat 
memory  for  words,  which  in  right- handcil  jK^rsiins  is  in  tlie  left  angular 
gyrns.  In  a  collection  of  cases  made  by  Allen  Starr/  he  found  that,  when 
limited  in  extent  and  strictly  cortical,  tlie  lesions  producing  this  symptom 
were  in  tlie  left  angular  gyrus,  and  in  the  cortex  immediately  anterior  to  it 
in  the  inferior  parietal  lobule. 

Eight  homonymous  hemiaoopia  is  a  veiy  common  concomitant  symp- 
tom of  word-blindness,  as  will  be  understood  from  the  proximity  of  tlie 
visual  centre  and  paths  to  scnne  of  the  localities  lesions  of  whit^li  cause 
wortl-bliudness.^  The  difficulty  in  reading  in  some  cases  of  right  hem  tan- 
opsia  is  doubtless  due  to  the  wonl- blindness  present  at  the  same  time. 

Word -deafness,  more  or  less  ajihasia,  and  paraphasia  will  be  found  with 
word-blindn^j  should  the  lesion  extend  forward  towards  the  tcnip<:>ral 
cortex*  Word-biindness  may  be  a  distant  symptom,  Bruns*  observed, 
in  a  case  of  reeun-ent  apoplexy,  the  symptom  to  come  on  after  eacJi  seizure 
and  to  last  several  weeks, 

Wortl-blindness  etm  hardly  be  regarded  as  partial  mind-blind  ncss,  for 
in  many  marked  cases  of  the  latter  it  has  been  absent. 

Mmtnl  Aphwna. — Freund  has  dt^scrilx?d  *  a  symptom  which  he  terms 
visual  aphasia,  and  instances  of  it  have  since  hecn  rci-ortlcd  by  others.  It 
consists  in  the  patient  failing  to  find  the  names  of  objects  seen,  the  use  of 
which  he  knows,  yet  ho  can  name  those  objects  if,  with  closed  eyes,  he  feels 
them  with  his  hands,  Moixn^ver,  this  inability  to  name  objects  extends 
also  to  current  speech,  so  that  nouns  are  avoided,  and  paraphrases  aud  ]ier- 
plexed  expressions  arc  substituted  for  them.  In  nearly  all  the  cases  ob- 
served there  has  been  riglit  homonymous  hemianopsia,  and  many  of  thena 
have  l>een  compllcatiHl  with  other  symptoms,  such  as  alexia  aud  agraphia. 
Freuud  holds  that  this  symptom  is  due  to  lesions  in  the  left  occipital  lobe, 
occurring  in  the  j.iaths  from  the  ceutres  for  visual  memory  in  each  hemi- 
sphere to  the  speech- centre  in  the  left  hemisphere.  Varieties  and  degiWB 
of  the  symptom  prokihly  depend  on  the  position  of  the  lesion  as  regards 
these  several  centres,  and  the  accompauying  diagmm  (Fig,  1)  will  assist  in 
making  this  clear. 

If,  for  example,  there  be  a  lesion  at  there  will  be  right  homonymous 
hemianopsia,  and  no  new  visual  memories  can  be  stored  in  0*,  Visual 

»  Bruin,  July,  1890. 

•  Seo  Bymtn  BrBfuweU,  The  Lancel,  1897,  Mnrch  20,  March  27,  April  S,  and 
April  17. 

'  Loco  citato,  r,3, 

*  Arcliiv  fur  Psyehialrie  und  Nerve tikmnkbcilcn,  ii*  S.  276, 
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memories  which  previously  existed  in  (f  are  still  present  there  and  aire  not  cut 
off  from  S\  consef[UeiiUj  they  can  be  employee!  in  spei?ch.  lu  old  visual 
memories  are  intact  and  new  ones  muj  be  acquired  by  it,  but  none  of  the 
visual  memories  which  happen  ta 
be  stored  in  this  right  centre  can 
be  employed  in  si>eech.  In  sjieeeh 
the  patient  will  have  a  difficulty 
in  finding  nouns,  in  so  far  m  tliey 
are  expressions  fur  new  visual 
memories,  or  for  such  old  ones  as 
ai'e  stored  in  tlie  right  visual  cen- 
tre alone.  He  wilt  know  the  uses 
of  objpcts  he  looks  at,  but  will  be 
unable  to  tell  their  names.  He 
will  l>e  able  to  point  out  correctly 
objects  which  are  namal  to  him, be- 
cause, owing  to  the  integrity  of  the 
paths  from  to  the  other  sensory 
centres^  he  possesses  an  intact , 
concrete  idea  of  the  objects  seen, 
Simihirlvj  the  patient  is  able,  by 
means  of  his  other  senses,  to  name 
objects  correctly.  Again,  if  there 
be  destruction  of  0*,  and  in  the  path  of  0^  say  at  the  result  will 
l»e :  right  hemiano]}sra,  partial  mind-blindness  from  loss  of  all  visual 
memories  stored  in  0* ;  new  visual  memories  can  be  stored  in  C^j  but  are 
cut  off  from  S.  The  use  of  objects,  of  which  the  visual  memories  have  Iwe 
stored  in  0'  alone,  will  not  any  longer  be  tmdt-rstoody  nor, can  they  be 
named.  Objects  whicli  have  their  visual  memories  in  will  be  iw>gnized 
as  to  their  use,  but  cannot  be  named ;  but  if  named  to  him  the  patient  will 
be  able  to  pf>int  out  objects  correctly,  and  he  t*an  name  objects  by  the  aid  of 
his  other  senst  s.  If  there  be  lesions  at  if  and  at  there  will  be  complete  visual 
aphasia^  for  the  patient  will  not  be  able  to  name  any  object  shown  bim,  nor 
in  current  speech  to  use  any  of  the  visual  memories  of  objects  stored  in 
either  visual  centre.  There  will  be  no  hemianopsia  nor  mind-blindness. 
By  aid  of  the  diagram,  other  modifications  of  the  symptom  whith  may 
octnir  in  practice  can  be  constructed,  although,  as  yet^  only  some  of  them 
have  been  oKscrved,  The  reader  will  note  that  Freund  adopts  a  theory^  not 
universally  held,  tliat  the  visual  memory-pictures  of  objects  are  stored  some 
in  one  hemisphere  and  some  in  the  other;  also,  that  he  assumes  a  dii'ect 
path  from  the  riglit  visual  memory-centre  to  the  speeeh-f^ntre  in  the  lefk 
hemisphere, — a  path  which,  if  the  doctrine  be  true  that  commissural  fibres 
between  the  hemispheres  connect  only  identical  regions^  docs  not  exist.  But, 
although  this  direct  path  may  not  exist,  yet  the  general  principle  of 
Freund's  theory  may  be  correct. 
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I}if8lexin, — ^This  symptom  was  fin?t  described  by  Berlln.V    Like  wot 
blindneasj  it  belongs  iu  a  witle  sense  to  tbe  apliasia  group.   It  consists  in  a 
want  of  power  of  the  patient  to  read  more  than  a  very  few  words  cousecu- 
tively,  eitljer  aloud  or  to  himself.  The  difficulty  is  not  caused  by  dimQcss  of 
fliglit,  HOT  by  pain  in  the  eye  or  head,  but  simply  by  an  unconquerable  ft-el- 
ing  of  dislike  or  disgust  to  tliis  particular  mental  effort.  After  a  few  w^ords 
which  can  lie  well  understoodj  have  been  read,  the  bcnjk  is  pimhrtl  awav  and 
the  head  is  drawn  backward  and  turned  aside,  and  then  ia  a  moment  or  two 
tlic  patient  may  be  tempted  to  repeat  the  effort,  but  \rith  the  same  result 
after  v^ry  few  words  have  Ix^en  read.    The  symptom  comes  on  suddrnlv, 
and  lias  been  usually  the  fii-st  sign  of  the  presence  of  grave  o^rcbral  disease, 
Altliough,  in  most  cases,  the  dyslexia  dii^pjiearc^l  in  a  lew  w<:t.^ks,  either 
^jcrmanently  or  to  recur  later,  yet  other  symptoms  soon  followed  its  first 
onsetj  such  as  headache^  giddiness,  aphasia,  hemianopsia,  paralysis  of  the 
tongue,  heniianresthcsiaj  hemiftlegia,  twitching  of  the  facial  innscleSj  etc.,  and 
the  eases  ended  Iktally.    Atheroma  of  the  cerebral  vessels^  foll*»wed  by  soft- 
ening or  heraorrhagej  is  the  usual  pathological  condition  present.    The  seat 
of  the  lesion  is  often,  but  mit  necessarily  so,  at  or.  near  the  speech -centre. 
It  may  be  in  other  parts  of  the  left  hemisphere,  or  in  the  right  liemisphere, 
even  in  left-handed  persons,  and  is  of  Utt!e  value  for  IcR^alization.    It  is 
probably  J  indeed,  for  the  most  ]nH  a  functional  or  distant  symptom.    Pitk  ' 
jKnnts  out  that  dyslexia  is  analogous,  both  clinically  and  pathogeneticallv, 
to  painful  intermittent  lameness  in  horses, — a  symptom  which  Charcf>t 
described  as  occurring  in  man  als(>,  and  as  having  great  clinic*al  and  prog- 
nostic imiwrtancc.    In  the  horse  it  indicates  stenosis  of  the  aorta,  and  in 
man — as  Charc*ot  showed — commencing  obliteration  of  cerebral  arteries. 

Amnmc  cohr-blindnegs  Is  a  symptom  which  has  been  described  by 
Wilbraiid.^  It  has  nothing  in  common  with  derangement  of  the  eolor- 
eejise  as  snch.  In  the  cases  observed  it  liaa  always  been  accompanied  by- 
right  homonymous  hemianopsia,  and  is  im  indication,  Wilbrand  thinks,  of 
focal  disease  in  the  occipital  lobe  interrupting  the  paths  between  the  centre 
for  color-vision,  which  he  believes  to  exist,  and  the  speech -cent re.  In 
amnesic  culor-blindnesSj  although  the  patient  can  perform  Holmgren's  tests 
perfectly,  yet  he  is  unable  to  give  to  each  color  its  name.  He  is  either 
unable  to  give  any  name  to  the  colora  shown  him,  or  he  has  only  one  term 
for  all  eoloiii,  or  he  descrit»es  colors  by  paraphrases  or  newly  formed  words, 
He  may  also  wrongly  describe  the  color  of  familiar  objects.  On  a  sui>er- 
ficial  examination  this  symptom  might  be  taken  for  true  color-blindness, 
but  it  bi4ongs,  in  fact,  to  the  grou|i  of  afihasla  symptoms.  The  symptom 
of  the  same  group  with  which  it  is  most  frequently  associated  is  alexia. 

1  Aivhiv  fur  Psych irttrio  und  Nervenkrankheitpn.       S.  275,  and  in  his  mc^nograpb, 
line  bcsoridere  Art  dvr  Wortblindheit  (Dyslexb),  Wiesbaden,  1887, 

*  Nour.loirUabe*  Central bktt,  IBOl,  S.  130. 

*  Ophtbwluiiatrische  Beitrage  zur  Diagnofitik  cl(?r  GebirrikninkheLen,  Wiesbnde 
1S84. 
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Whether  amnesic  color-blind iiess  may  occur  without  ri^^lit  hemianopsia 
ha.^  not  yet  htK'n  ascertained.  If  it  be  found  in  right- handetl  persons^,  and 
— where  the  lesion  is  a  solitary  one — only  with  lesion  of  the  left  hemi- 
sphere (producing  right  heralauopsirt),  tlie  explanation  of  the  circumiitance 
may,  Wil brand  thinks^  dej>eiid  on  the  association  fibres  of  both  color- 
vision  centres  passing  close  to  the  visual  centre  on  the  left  side,  on  their 
way  to  the  cortical  speech-centre  j  so  that  a  lesion  between  their  [>oint  of 
junction  and  the  latter  centre  would  be  capable  of  producing  amnesic 
color-  blindness. 

Vimnl  halfuviaaiioTis^  sometimes  occur  in  cases  of  homonymous  hemi- 
anoi)sia  iu  the  blind  side  of  tlie  field  only,  or  may  precede  the  hemianopsia* 
Some  of  tliese  observed  by  |>atient8  were;  a  miliiary  officer  in  uniform,  a 
boy,  a  pig  eating  oats,  chairs  and  tables,  a  sheet  of  water,  smoke^  etc. 
Henschen  is  of  opinion  that  liem topic  hallucinations  occurring  in  focal 
brain -disease  indicate  the  jM>s;tiou  of  tlie  lesion  to  be  in  the  occipital  lobe, 
and  hulds  that  they  result  fi*om  irritation  of  the  centre  for  visual  memory. 
They  w^onld  not  occur  if  tSiat  c^otrc  were  destroyed  •  but  the  lesion,  he  be- 
lieves, is  likely  to  be  Bituatctl  not  far  from  it,  either  in  the  cortical  centre 
for  vision  or  in  the  subcortical  fibres*  De  Scbweinitz,  however,  has  pub- 
lisbed  a  cas6*  in  which  there  were  homonymous  hemiopic  hallucinations  in 
those  sides  of  the  fields,  which  later  on  Iteciirae  hemianopic,  and  the  lesion 
was  ibnud  to  be  a  gumma  at  the  base  pressing  on  the  right  optic  tract. 
The  author  implies  that  there  was  no  disease  of  the  occipital  lobe,  but  the 
latter  docs  nut  seem  to  have  been  carefully  examined. 

Hallueinations  of  vision  occur,  as  we  know%  in  connection  with  certain 
forms  of  in-^anity,  in  delirium  tremens,  and  in  acute  fever;  and  the  writer 
has  seen  a  case  of  ctironic  simple  glaucoma,  without  any  bniin-disease,  in 
which  there  were  markctl^  but  not  hemiopic,  IjaUucinationa,^ — brilliant  flower- 
gardens  for  the  most  part;  and  a  few  other  cases  of  glaucoma  with  this 
symptom  are  recorded.  There  may,  therefore,  occasionally  be  some  danger 
of  an  error  in  diagnosis  when  the  symptom  apj>ears  in  focal  brain-disease; 
yet  the  presence*  of  other  sigTts  of  focal  brain-ciiaease,  and  tlje  faet  tliat  the 
hallucinations  are  always  in  one  or  the  other  side  of  the  biut>cular  field, 
and  are  either  accompanied  or  foUoived  by  blindness  of  the  same  side  of 
the  field,  should  prevent  any  serious  difficulty  of  diagnosis  from  arising. 
But  in  this  connection  it  must  be  mentioned,  tijat  homonymous  hemiopic 
hallucinat'tms  jie insisting  for  years  without  hemianopsia  have  l^een  obBcrvctl 
by  Peterson^  in  a  case  of  chrtmic  delusional  iusanity*    Uniocular  halluci- 


*  The  t^rms  Imllucmation  nnd  illu.Mon  mml  not  be  confuunded  with  eiich  uther*  A 
halludimtlim  U  m  entin^ly  mbj(X!tivD  5(m.«Qtioti,— an  image  which  oH§:inate*  in  the  visual 
ceiitre  and  is  projected  into  apace,— wbile  an  ilJuiiion  k  asubjeclivG  tmna formation  of  an 
actual  sensory  impresBiont  as  a  face  seen  in  the  iiro,  or  tho  sense  of  relief  iti  a  Btereoflcopic 
picture. 

'  The  N^w  York  MiH^icnl  Journalp  May  2,  1691. 

•  lhid*>iii,  August  30,  1890. 
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nation? — i-eferml  one  eye  only,  and  not  seen  when  that  eye  h  ul-jsaf, 
and  to  be  well  distingnJsht^l  from  tlie  lieniiopic  form — have  been  deijicriy 
by  several  authom  as  occurring  in  the  insane. 

Having  st^t  forth  the  visnal  symptoms  eaiiaed  by  lesion  of  tlie  vissuil 
centrCj  and  of  the  occipital  lobe  in  general,  the  disturbances  of  si^lit  imit* 
ing  from  fwal  disease  in  the  middle  and  antorjor  portionB  of  tim  v\m\ 
path  J  80  far  as  we  are  acquainted  with  that  [mth,  will  now  l>e  considi*red. 

b.  Lesions  of  the  Posterior  Third  of  the  PoexKatoa  Li^jbof 

THE    IjJTERXAL    CaPSULE    (CHARtX/T^S    SeKSOEY  CroSSWaY)*— Tlie# 

lesioDB  liave  been  held,  and  are  still  held,  by  disttngnished  authorities  to 
cause  homonymous  hemianopsia,  along  w^ith  heniiaii^esthesia  of  the  oppA 
side  of  the  body,  and  apparently  the  anatomical  data  fur  tliis  opiniun  m 
present. 

It  has  been  generally  and  very  reasonably  assnuied  that,  iuasraaeb  i§ 
anatomists  trat?e  tibi-es  rnntiing  from  the  exterual  geniculate  body  into 
anterior  quadrigeminal  body,  the  pulvinar,  and  the  posterior  third  of  \ht 
posterior  limb  of  the  internal  caj^sule^  these  three  latter  regions  He  in  \\w 
visual  path.  But  the  careful  cliuico-pathological  investigations  of  Ifa- 
selien  of  Upsala  and  others  lead  to  a  dtffercnt  cooelusion.  For  when  itii 
shown,  that  serious  lesions  of  these  parts  can  be  present  without  causing 
hemianopsia  ;  or  that  if,  when  hemianopsia  is  present  with  these  lesions,  tlie 
external  geniculate  body,  or  the  optic  tract,  is  likewise  interfered  ivitli, 
eitlier  by  inclusion  in  the  lesion  or  by  pressure,  the  only  inference  to  be 
drawn  is,  that  the  former  regions  do  not  lie  in  tlie  path  of  vision,  Tbe 
writer  of  this  chapter  is  primarily  concerned  with  the  pructical  and  clinical 
aspects  of  the  subjects  to  be  discussed,  and  it  is  not  for  him  to  attempt  to 
iieconcile  any  api>arent  conflict  between  anatomy  and  physiology  on  the  tine 
hand^  and  clinitml  pathology  on  the  other,  but  simply  to  tnke  the  fiudiug^ 
of  t'ompetent  observers  in  the  latter  department  as  they  are  p resented « 
one  has  ever  before  attemfrted  such  systematic  work  in  the  field  of  a*rt?bTal 
el inico* pathology  as  has  Henschen,  and  iiis  work  bears  the  stamp  of  ihor- 
ougimess  in  its  metliods  and  of  Rmndness  in  its  dcil  net  ions,  any  adequate 
idea  of  which,  in  the  space  allotted  to  tliis  chapter,  it  would  be  iuijKJs^ible 
to  cijuvey,  and  tlnit  work  must,  for  tiie  present,  I>e  accepted  as  the  Icailii^ 
authority  for  clinicists  on  ihe  many  points  of  vast  interest  of  which  it 
treats.  To  the  future  we  must  leave  the  task  of  telling  how  the  diffii't^'t 
physiulogieal  qucstioas  raised  by  it  are  to  be  answered  ;  and  in  this  cof 
uection  the  reader  may  l>e  reminded,  that  the  clinic  and  patliulogj'  ha^ 
often  held  Uie  lamp  to  cerebral  physiology  and  anatomy*  fl 

Henschen  i^^ints  out,*  that  the  analysis  of  published  cJinical  cases  wti^ 
bear  on  the  point  renders  little  support  to  the  commonly  accepted  theerTf 
that  a  lesion  confined  to  the  fiosterior  third  of  the  }x>sterior  limb  of  the 
internal  capsule  gives  rise  to  hemianopsia,  or,  id  other  words,  that  the 
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vUual  |>ath  passes  tliis  way*  The  writer,  too,  has  been  unable  to  find  the 
rt'oord  of  any  modero  case  witb  autO|>sy  id  support  of  the  theory.  Id  a 
cflse  of  Heuschen's,'  although  the  i*ostenor  limb  of  the  internal  capsule 
was  completely  Jestroyedj  there  was  no  heniianojisia.  And  in  another  case, 
ill  which  a  hemorrhage  occurred  in  the  intenml  capsule,  hemianopsia  at  di-st 
was  present,  but  ultimately  passed  awajj  while  marked  secondary  degener- 
ative changes?,  as  displaved  by  the  auttipsy,  remainctl  in  the  capsule  ;  tem- 
porary pressure  on  the  external  geniculate  l>udy,  and  not  the  lesion  in  the 
capsule,  having  obviously  been  the  cause  of  the  hemianopsia,  lu  yet 
anotlier  case,  a  hemorrhage  occupying  the  internal  capsule,  the  thalamus^ 
and  pulvinnr  ciiusod  hemianopsia,  but  undoubted  evidences  of  pn^^j^sure  on 
the  external  geniculate  body  were  found.  Yet  another  quite  similar  caise 
was  observed.  Again,  the  posterior  tlnrd  of  the  internal  capsule  was  found 
to  be  destroyetl  by  a  lesion  of  old  standing,  along  with  the  whole  of  the 
pulviiiar,  without  hemiano[>sia  having  been  present  during  life. 

The  questions  naturally  arise,  How  doea  the  visual  path  reach  the  ex- 
ternal geniculate  body  from  the  optic  radiations,  if  not  through  the  pos- 
terior part  of  the  internal  capsule?  and.  What  are  these  fibms  which  pass 
from  the  external  geniculate  body  through  the  internal  capsule  to  the  optic 
radiations,  if  they  be  not  visual  fibres?  The  ans^vers  to  these  questions 
must  for  the  pn^nt  remain  in  abeyaneej  for  want  of  definite  information 
on  the  subject;  but  it  must  be  remembered  that  some  bundles  of  fibres 
have  been  deseribtd  as  branching  off  from  the  external  geniculate  body, 
and  fassiug  backward  for  a  short  distance  in  the  outermost  part  of  the 
cms  (Wernicke),  where  they  join  the  optic  radiations  of  the  occipital  lobe 
as  a  direct  root  of  the  optic  tract  It  may  be  timt  these  filjres>  either 
wholly  or  in  part,  represent  the  visual  path.  At  the  same  time,  proof  of 
such  a  view  is  also  wanting,  and  Gowers  tltiuks  it  doubtful  whether  any 
fibres  have  this  direct  path. 

Pro  lessor  Henschen  does  not  s]>eculate  in  his  work  as  to  an  alternative 
jmtli,  but,  from  cori'espondeuce  with  which  he  has  favored  the  writer,  the 
latter  learns  that  he  inclines  to  the  view,  that  the  visual  path  passes  directly 
frtmi  the  external  geniculate  body  into  the  optic  radiations  in  the  parietal 
and  occipital  Ioi:)es, 

As  rq^ards  the  nature  of  the  fibres  which  jiass  from  the  external  genicu- 
late hiidy  through  the  internal  capsule  and  into  the  optic  radiations,  if 
Henschen  be  right  in  the  distinction  he  makes  ^  between  visual  and  optic 
fibres  in  the  optic  radiations,  the  latter  fibres  being  ajiisiderecl  as  retfex 
fibres,  it  may  be  that  to  this  category  of  optic  or  reflex  fibres  alone  belong 
those  which  pass  through  the  posterior  part  of  the  internal  cajisule. 

Charcot  put  forwanl  the  view^^  that  the  symptom  to  which  lesions  of 


'  Upere  citato,  lii.  88. 

'  Brain,  Spring  Number,  1893,  p.  173, 

'  Le^jiift  Bur  les  locttliftfltiona  dam  les  makdies  du  cerv  enUj  p.  114. 
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the  jTosf  tenor  third  of  the  poster  tor  limb  of  tlie  internal  capsule  gice  rise 
croBiMxl  amblyopia,— that  is,  tnarktd  defect  of  visioD,  with  very  vmtmlK 
field j  in  the  eye  away  from  the  lesion,  while  the  field  of  the  eye  on  tlie  i^i 
of  the  lesion  is  aUo  contraetcd  in  a  leas  degree.    This  view  was  supprtrf 
by  only  a  very  few  unsatisfactory  post-raortem  examinations.    It  ltd  (u 
the  hypothesis  of  a  double  crossing  of  the  optic  fibress,  and  to  the  agsi]ni|N 
tion  of  two  distinct  cortical  centi^,  one  for  bilateral  visioni  the  utter  & 
moiiolateral  vision. 

A  few  writer^j  most  notably  GowerSj^  continue  to  maintaiii  the  th 
of  crossed  arnblyoi>ia,  although  they  assij^n  the  angular  gyrus^  and  mi 
internal  capside,  as  the  seat  in  which  lesions  causing  this  symptom  are  la 
found.    Ferrier's  experiments^  indeed,  leJid  color  to  tlae  view,  tbat  su 
lesions  io  animals  do  c^use  temijomry  blindness  of  the  eye  on  the  opi^slte 
side  fmm  the  injured  angular  gyrus*    But  Gow^rs  himself  admitii  that 
there  are  *^but  meagre  grounds  for  the  assertion"  that  any  such  ari-ange- 
meut  exists  in  man.    It  is  remarkable  that  Gowei-s,  ivith  his  abundant  op- 
portuniticsj  is  able  to  bring  forward  only  one  c-ase  witli  post-mortem  exami 
nation  from  his  own  exijerience  in  support  of  the  view  he  advoaitos,  and 
can  quote  but  two  from  the  ex^ierienoe  of  others.    The  elabomte  tiieoi 
winch  is  built  uji  on  these  meagre  groundsj  is  as  follows:  In  the  angular' 
gyrus  there  is  a  higher  visual  centre  in  which  the  half- fields  are  cctnibiik"dj 
and  the  whole  opposite  field  is  represented.    The  field  of  the  same  side  is 
also  represented  in  this  centre,  as  shown  by  the  fact  that  the  amblyopia  In 
the  opposite  eye  is  nstially  accompanied  by  a  slight  restriction  of  tlie  Mi 
on  the  same  side.    Thus  this  centre  is  assumed  to  represent  the  whole  of 
both  fields^  but  that  of  the  opposite  side  in  a  far  higher  dt»gree  thau  ilic 
field  on  the  same  side*    This  assumption  is  employed  to  explain  the  earioits 
fact  I  hat  the  crossed  amblyopia  generally  lessens  after  a  time ;  for  if  tk 
higher  centre  in  each  hemisphere  is  connected  with  btith  retinfe,  tlie 
caused  by  disease  of  one  hemisphere  may^  conceivably ,  be  com|>eu sated 
the  function  of  the  other  hemispliere.    Partial  disease  lowers  the  fundioii 
of  the  centre  as  a  whole,  but  does  not,  it  is  said,  cause  }^iartial  loss  ( imin- 
anopsia)  of  one  part  of  the  field.    Complete  destruction  of  the  centre  doM| 
not  cause  complete  loss  of  sight  of  the  opposite  eye ;  some  vi>ion  an^lVI 
Fraall  field  remain,  and  these,  it  is  believed,  are  due  to  the  representation  of 
ihU  eye  in  the  other  hemii^phere. 

The  vast  majority  of  ol>servers  hold  tbat  the  so-called  cn>ssed  ambly- 
opia has  no  existence,  and  there  can  be  but  little  doubt  that  in  those  few 
cases  where  it  has  l>een  suppsed  to  be  present  an  error  of  observation  \m 
been  committed.  This  may  have  arisen,  for  example,  in  one  of  the  follo^v- 
ing  w^ys  :  eitlier  the  true  natui*e  of  the  defect  in  the  fields  was  homonymous 


*  Manual  of  Diseases  of  the  Kervfiua  System^  2d  cd.,  v*0.  u.  pp.  22  and  150, 
Bowman  Lecture,  Trttn&actiona  of  the  Qphthalmulogicftl  Society  of  the  United  Kioj 
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lateral  heniliuiopsia  with  marked  periplieml  coiitraf^tion  of  the  sinking  sidei 
of  the  fields  (see  also  p,  551)  {that  tiie  eye  away  from  (he  lesion  in  cases* 
of  liomonymoiis  hemianopsia  should  sometitiies  seem  to  have  a  more  con- 
tracted field  than  ita  fellow  ia  probably  due  to  the  fact,  that  the  nasal  side  of 
the  field  is  normally  the  smaller  s:do^  and  that  tliei^e  should  be  hemianops[a 
with  lesion  of  the  angular  g>Tiis  is,  of  course,  peifcctly  natural,  in  view  of 
the  proximity  of  the  optic  radiatious  iu  the  underlying  white  substance); 
or,  tlje  contraction  of  the  fields  has  been  purely  fuiiLlioual  in,  say,  a  ease  of 
hysteria,  which  has  become  oomplieatedj  and  jwrliaps  aggrnvatctl,  by  the 
addition  of  organic  brain -disease  ;  or,  the  jieriniett^r  chart  lias  hi^n  taken  by 
an  inexperienced  assistant,  for  thei-e  is  no  method  of  functional  examination 
with  which  erroneous  results  are  more  liable  to  be  obtained  tlijin  with  perim* 
etery,  until  the  examiner  ha=i  gained  some  ex|>erience, 

C,  LiEStONS  OF  THE  PRIMARY  OpTlC  GaNQLIA  (OpTIC  THALAMUS, 

Anterior  Corpus  Quadrioemixum,  and  External  Geniculate 
Body).^ — Wlien  both  eyes  are  removed  in  a  new-born  animal,  the  optic 
nerves  degenerate,  and  a  large  part  of  both  optic  trat-ts  undergfjes  atrophvi 
as  do  aku  the  external  geniculate  bodies^  the  anterior  corpora  quadrigemina, 
and  the  pulvinares>  In  lesions  of  the  occipital  lobe  secondary  degeneration 
has  been  t racial  to,  and  found  in,  these  ganglia*  Hence  it  is  proved  that 
there  is,  indec^l,  a  relation  between  tliese  ganglia  and  c^ertain  filn-es  passing 
from  the  occipital  Iol>e  to  the  optic  nerve,  and  twe  verjsd;  the  nerve  fibres, 
it  is  found,  do  not  pa:^  through  the  ganglia,  but  end  or  begin  there  m  the 
processes  of  the  ganglionic  cells*  But  when  we  cijme  to  look  for  clinical 
evidence  of  the  jiasiiage  of  the  sensory  path  through  the  primary  optic 
gangliaj  we  are  at  fault*  This  evidence  has  been  hitherto  indefiuite  and 
conflicting*  but  Ilenschen's  views  on  the  subject  must  now  prevaih 

Optic  Thahmm, — It  is  into  the  pulviuar,  or  posterior  |'art  of  this  gan- 
glion^ that  fibrea  from  the  optic  tract  and  optic  radiations  resjieetively 
pass. 

Lesions  of  the  pulvinar  are  often  accompanied  by  hemianopsia,  but  the 
autopsies  have  usually  shown  that  the  lesion  extended  beyond  the  ]>nlvinar, 
and  involved  tfie  vistml  path  outside  it*  In  a  ca^  of  Henschen  a  hemor- 
rhage bulged  out  tlie  pulvinar  posteriorly,  so  that  the  visual  path  may 
readily  have  been  jiressed  up;  M'hile  in  a  second  case  the  pulvinar  was  de- 
stroyed, except  its  ventml  ]*ortion,  but  heraianoiisia  was  not  present.  In  a 
thinl  i-asej  already  nientionefl,  the  pnlvrnar  was  wholly  d(^troyc<l^  along 
with  the  posterir>r  third  of  the  internal  cajvsule,  without  heniiautvpsia.  In 
yet  another  case  |jermanent  changes  in  the  pulvinar  w^re  produced  by  a 
hemorrhage,  and  without  hemianopsia  Zacher's  case,'  also^  shows  that 
almost  complete  degeneration  of  the  pulvinar  is  not  accompanied  by  liemi* 
anopsia.  Yet  st>nie  of  Henst^hen's  cases  seem  to  show  that  the  pulvinar 
necessary  for  sight,  but  they  do  not  prove  it.    In  nine  cases  collected  by 
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Sinkler*  there  was  no  uniformity  of  symptoms,  those  most  commouly 
observed  Uing  Boiunolence  and  impaiml  senBibility  and  jmi-esis  of  the 
opposite  side,  the  two  latter  being  jvrobably  ascribable  to  tlie  lesion  of  the 
iuterual  caj>side  wliicli  was  ju^^seut  in  most  cases,  as  was  also  lesion  of  the 
eQriK>ra  qiiadrigemiiia.  In  a  case  of  DercumV  with  a  tumor  of  the  left 
optic  tlialamus  involving  chiefly  the  pulvinar,  and  extt^ndiog  to  the  aeigh- 
boring  part  of  the  nucleus  caudatus^  there  were  athetosis,  hemianup  ia,  and 
the  liemianopic  pnjul.  The  two  latter  symptoms  are  exphdnid  by  the 
author  as  being  due  to  pressure  on  the  optic  tnu*t-  In  a  case  of  ZemitT*3,* 
a  ttmmr  of  the  optic  thalamus  was  accompanied  by  Iiemianopsia,  but  that 
tlie  latter  was  a  distant  symptom,  and  not  the  immediate  rt*snlt  of  the  lesion 
in  the  thalamus,  is  plain  from  tlie  fact  that  the  lesion  and  tlie  hemianopsia 
were  both  Icft-stded,  The  author  bt^liev^  the  hemianoijsia  to  have  been 
due  to  pressure  on  the  optic  tract  by  the  distended  third  ventricle.  Gowers* 
states  that  hemianopsia  may  Ije  caused  by  disease  limited  to  the  posterior 
part  of  the  thalamus,  and  that  he  has  seen  two  cases  in  which  thei'e  was  no 
other  lesion  that  could  be  associated  with  the  hemfanopsia,  w  hii  h  existed 
duriug  life. 

It  cannot  be  denied  that  lesions  of  the  internal  capsule  and  of  the 
pulvinar  are  very  frequently  attt?nded  by  hemianopsia^  and  lience — although 
tills  s}  niptoni  here  is  a  distant  one,  due  to  the  great  liability  to  prt^ssure  on 
tlie  visual  path  (external  geniculate  body)  which  is  so  often  present — ^it 
mnsf,  in  a  si-nse,  be  reckoned  as  a  symptom  of  these  lesions;  but  leas  so  in 
cast^  (if  swiften ing,  where  tmnsmrtte*!  pressure  is  not  [ircsent,  than  in  hem- 
orrhage and  tniiior-  Then?  ai*e,  indeed,  two  symptoms,  which,  when  they 
oc^ur  together,  are  rcgardtJ  as  tyineal  of  a  lesion  in  the  [nilvinar,^ — namely, 
athet^ms  (canse^l  probably  by  irritation  of  the  motor  |>ath  in  the  internal 
capauk')  and  hemianopsia,  and  tljt^re  is  often,  also,  hemiaiia*ifthesia. 

(Corpus  Sirhlum, — It  is  convenient  to  mention  here  timt  Xotlmagel 
has  d(^cril>cd^  tire  fblhnving  triiin  of  symptiims  in  lesions  of  tlie  corpus 
striatum,  1,  Signs  of  vaso-motor  paralysis  of  tlie  side  of  the  Ixnly  away 
from  the  lesion, — elevation  of  temperahire,  redness  and  osdema  of  the  skin, 
2,  Apparent  ptosis  on  tlie  jianilyzed  side,  owing  to  contraction  of  tlie 
|>al|H^lji'al  a[>erture,  but  the  lid  can  be  raised.  3.  A  shrinking  back  of  the 
eyeball  into  tlie  orbit,  so  that  it  seems  to  have  become  smaller,  4*  Con- 
tniction  of  the  pupil  t>f  the  same  em  5.  Abnormal  secretion  of  tliin 
mueus  from  the  c<jrres|ionding  nostril,  of  tears  from  the  aftccted  eye,  and 
of  saliva  fn im  tlic  corresponding  side  of  the  mouth.  Tlie  writer  is  not 
aoquainteil  with  more  recent  olist^n^atrons  of  this  kind.) 

Chrf&ra  Qimdrigmtiima. — What  the  symptoms  are,  which  liemorrhagea 

*Tb«  Amor-k'Hh  Jimm^l  of  Of.bthnlrnolnj^y,  DecH^mW,  1898. 

•  Tti#  Joiantiil  nf  J^tTVtms  »T>*i  Montsil  Diueflse*,  1890^  p.  o86. 
«  N«iin4i>gUdicfl  CeutmlbliiU,  WM,  S.  mi. 

*  PiwMgi  uf  the  N^r^ouA  System,  2d  ed.,  iL  p.  316. 
i  V(»eiliiiH  827. 
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or  Boftenm^g  strietly  limited  to  the  corpora  qimdrigcmma  prodiicej  is  not  yet 
kuowiu  Simh  lesiunsi  are  rare,  ovviwg  to  the  fact  that  these  organs  have  their 
vascular  supply  from  the  posterior  cerebral  artery,  iu  common  with  the  ems 
oei\."bn,  the  posterior  part  of  tljc  hiteial  ventriele,  the  optic  thalamus,  and  the 
o<x?ipital  If^be*  It  is  not  long  ago  since  it  wai4  strongly  lield  that  the  coqiora 
quaflrigemina  were  intimately  conuecltd  with  sight,  Griesinger  stated,  *'If 
vision  be  intact,  the  seat  of  the  tumor  can  never  be  in  the  corpom  qiiadri- 
gemina(the  iutm-eerebral  scat  of  vision)/*  But  in  1879,  Nothnagcl,'  afW 
a  caretul  examination  of  the  evidence  to  hand^  arrived  at  the  conclusiou  tliat 
a  tumor  might  very  well  implicate  the  corpora  qiiadrigeniina  without  affect- 
ing vision,  and  tlie  writer  is  not  acijuainted  witli  a  case  of  more  rci-eut  date 
wliich  points  to  any  other  conclusion*  The  following  are  the  only  two  cases 
which  lend  color  to  the  opposite  view.  In  a  case  mentioned  by  Charlton 
Bastian,^  and  qnotetl  by  Notbnagel,  a  long  illness  w^as  brought  to  a  conclu- 
sion hy  blindness  for  about  fourteen  days,  and  a  patch  of  softening  was  found 
almost  limited  to  the  anterior  corpora  quadrigemina,  Eisenlohr  has  re- 
corded ^  a  case  in  w'hich  a  revolver  bullet  hidgcd  in  the  right  anterior  airpus 
quadrigeminum,  and  the  author  thinks  that  the  blindness  of  the  right  eye, 
which  came  on  five  months  later  without  optic  neuritis^  is  to  be  Regarded  as 
the  result  of  the  lesion  of  the  quadrigeminal  body  per«e,  or  of  the  right  c^jI- 
liculus  anterior*  But  the  fact  tliat  optic  neuritis  was  found  in  the  right  eye 
two  mouths  subsequently,  taken  witli  the  long  interval  between  the  injury 
and  the  onset  of  any  defect  of  sight,  seems  to  render  the  evidence  affoi*ded 
by  tlie  ca?5e  against^  rather  than  in  favor  of,  the  authoi-'s  views.  As  opjiosed 
to  tlicse  ineoaclusive  jxjsitive  cases,  there  are  many  ne^itive  ones,  in  w^hich 
tumoi-s  of  the  corj3ora  quadrigemina  caused  no  blindness;  while  in  others, 
where  bliuduess  was  present,  it  w^as  found,  in  the  properly  oL^rved  cases, 
to  have  been  accounted  for  by  the  presence  of  optic  neuritis.  (Compare 
vol,  i.  p.  63  of  this  System*) 

(The  oculo-raotor  disturbances  oiused  by  tumors  of  the  quadrigeminal 
re-giou  are  treated  of  at  jmge  597.) 

Hxtfrnal  Genkidak  Body, — This  is  the  only  one  of  the  primary  optic 
ganglia  which  Heoschen  and  all  other  observers  unhesitatingly  connt*ct 
with  tlie  act  of  vision.  Into  it  pass  aU  the  fibres  from  the  optic  tract,  and 
its  lesion  invariably  gives  rise  to  hemianopsia.  Moreover,  in  Henschen's 
opinion,  the  dorsal  portion  of  the  external  geniculate  l>ody  innervates  the 
upper  half  of  each  retina^  and  the  ventral  portion  the  h>wcr  half  of  each 
retina*  In  the  c^ase  on  which  he  bases  tliis  view,  there  were,  in  the  dorsal 
and  dorso-medial  portion  of  the  right  external  geniculate  body,  niarkt^l  dis- 
ease-changes, which  w^ere  associattd  with  loss  of  the  left  lower  ipaadraut  in 
each  field,  Ilencey  quadrant  hemianopsia  may  be  caused  by  a  lesion  of  the 
external  geniculate  body, 

1  Topische  Diagnoetik  der  Gehirnkrankheiten, 

•  On  Ptira lysis  from  Bniin-DiseASfe,  p.  115 

•  Neurtjlogi^cliea  CentmJblatt,  1^190,  S,  747, 
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A  more  jec?ent  case*  bears  out  this  view.  The  patient,  who  was  uoder 
the  cliou^l  care  uf  Wilbraiiil,  was  attacked  with  apoplexy,  and  left  hemi- 
plegia and  atiiBSthesia.  At  first  there  was  complete  left  hemianupsia  with 
concentric  t?ontractitin  of  the  right  sides  of  the  fiehls.  Subsequently  this 
Halved  iteelf  into  lelt  lower  rjnudrant  hemianopsia  alone,  which  confiiiired 
until  the  patient's  death,  more  than  three  years  later.  To  accouot  fur  this, 
Hensehen  found  at  the  poi?t" mortem  a  hemorrhagic  eyst,  which  had  destroyed 
the  doi^il  half  of  the  right  external  geniculate  boily,  without  injury  to  any 
other  part  of  tlie  visual  path, 

III  an  ciglit-nionths  fa?tus  Fleehsig^  found  myelization  of  the  optic 
ntrvc  in  those  fibres  afone  which  eonrspoud  with  the  macula  luteaj  and  he 
was  able  to  trace  these  fibres  into  the  external  geniculate  body.  He  holds 
that,  if  this  observation  be  general] y  applit-alile,  tlie  macula  lutea  only,  and 
no  other  part  of  the  retina^  stands  in  relation  to  the  external  geniculate 
Ixxly.  It  is  difficult  to  see  how  this  view  can  be  maintainiKi,  at  bast  for 
the  mature  optic  nerve,  when  it  is  admitted  that  lesions  of  the  external 
genieu'ate  Ixidy  produce  hemianopshi. 

d  Lesions  of  the  Optic  Tract  {d  and  e  should  be  read  in  connec- 
tion with  pp*  602  to  610)* — ^The  chief  symptom  of  these  lesions  is  homony- 
mous lateral  hemianopsia.  The  diagnosis  Ixjtween  raises  of  hemianopsia  due 
to  lesions  of  the  tract,  and  those  due  to  coilical  and  subcortical  lesions  is,  as 
a  rulcj  not  difficult,  for  in  the  former  the  symptoms  (word-blindn^,  mind- 
blindness,  etc.)  that  are  apt  to  attend  ui>ou  <,^ntral  lesions  will  be  absent, 
while,  owing  to  the  liability  to  imi>li«ition  of  tlie  trunks  of  tlie  cranial 
ncrvt^  in  lesions  at  the  base  of  the  brain,  paralyses  of  these  nerres,  and 
especially  of  those  supplying  the  orbital  muscles,  are  very  liable  to  be 

g-epeut.    Yet  the  tract  may  be  diseased  witlmut  any  cranial  nerve  being 
volvcxl,  and  cortical  hemianopsia  due  to  a  lesion  which  is  confined  to  the 
erntre  for  sight  is  unattended  by  other  symptoms. 

The  la  nnaoopfe  defect  in  tract  lesion>  may  be  incomplete.  Henschen* 
reiHJnif!  a  vn^'  of  lesion  of  the  riglit  tract,  mused  by  a  tumor  pressing  from 
above  and  from  the  outside,  which  gave  rise  to  a  defect  in  the  lower  left 
quad  rant  of  the  fields  only  ;  and  he  thinks  this  vm^  supiwrts  his  view,  and 
completiw  the  evidence  in  its  favor,  that  the  visual  fil)res  to  tlie  vent  ml 
retinal  quachtint  run  ventrally  in  the  entire  visual  |>ath  from  vortex  to 
iTtina.  Qumlmnt  Iiemianojisfa  is  not,  then,  i>athognomonie  of  a  lesion  in 
iht^  mvipital  .tit^^x,  but  may  attend  lesions  of  the  optic  radiations,  of  the 
external  gt^niculate  body,  or  of  the  optic  tract, 

Thei^  is  mtm^mm  a  slight  difference  m  tlie  position  and  extent  of  the 
d,  fiH^I  in  the  fichi..  especially  if  the  lesio^  be  m  the  tract  near  the  chiasma, 
whc..,  a  ...mplck.  mixing  of  the  eniseed  and  uncrossed  fibres  has  not  yet 


.    •  i     CentralbUtt.  M««h  1, 1898. 
»  Loco  citoto,  ii.  P- 
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come  about.  By  incomplete  destruction  of  the  t'onduclion  tb rough  the 
tractj  the  defect  in  the  half-fields  niay  be  only  relative^  and  hem iachronia* 
topsia  nmy  be  protluced  without  loss  of  tlie  form-  or  light-sense.  Exten- 
sion of  the  disease  from  the  tract  to  the  chiasma  causes^  in  st^me  cascSj  a 
deft^ct  of  the  hitherto  sound  side  of  the  field,  or,  should  the  enis  cerebri 
become  implicitedj  there  will  be  hemiplegia  of  the  same  side  as  that  of  tlie 
hem  iauopic  fields. 

Ophtlialmoricopic  signs  are  not  uncommon j  although  by  no  means  con- 
stant, in  ciMSL^  ot  lesion  of  the  tmct,  or  of  the  chiasraa.  These  signs  are 
sometimes  congestion  papilla^  or  dciStHinding  neuritis^  in  cases  of  tumor  or 
meningitis,  or  optic  atrophy  coming  on  without  any  prece*ling  in  Ha  mina- 
tory process,  and  after  a  greater  or  less  ioterval  of  time.  The  optic  atrophy 
is  often  more  marked  in  one  eye  than  in  the  other,  and  it  often  attacks  only 
that  part  of  the  {lapilla  whieli  is  on  the  side  of  the  diseased  optic  tract. 
Optic  atrophy  J  on  the  other  haml,  is  a  very  rare  ap^^earance  with  hemi- 
anopsia  due  to  central  lesions, 

Wernicke's  pupit-symptom,  or  the  hemianopic  pnpil,  is  an  important 
aid  In  the  diagnosis  of  lesions  of  the  optic  tract  wlien  it  can  be  obser%*cd,  . 
It  was  inductively  formulated  by  Wernicke  in  the  yeiir  1872,'  l>ut  not 
actually  observed  until  some  years  afterwards,  and  there  are  still  those  who 
dispute  its  occurrence*  The  symptom  consists  iu  this  tliat,  when  light  is 
thrown  on  the  biiud  half  of  the  retina,  the  reflex  pupil-contraction  does  not 
taka  place^  or  is  sluggish,  but  can  be  observed  as  a  prompt  reaction  when 
the  sound  side  is  illuminated, 

We  are  weil  acquainted  with  the  efferent  [mth  for  the  pupillary  light- 
reflex  (third  nerve  nucleus,  thirtl  nerve,  short  root  of  ciliary  ganglion,  ciliary 
ganglion,  short  ei  iary  nerves,  sphincter  pupil  fa?),  bat  we  are  not  so  certain 
as  to  tlie  who  e  course  of  its  affeivnt  path.  It  is  held  thatj  like  the  visual 
jmth,  it  passes  up  the  optic  nerves,  and,  deeussati ug  in  the  chiasma,  passes 
along  the  optic  tracts.  It  leaves  the  tracts  at  some  point  not  yet  ascertained, 
but  pr^fhably  ver\*  near  the  geniculate  bodies,  tu  go  to  the  gray  matter  of 
the  aqueduct  of  Sylvius.  By  some  it  is  l>elieved  that,  In^fore  bmnching 
off,  this  aiferent  j>ath  fiasscs  into  the  external  geniculate  bodies^  or  into  the 
anterior  corpora  quadrigemina,  or  into  both  ;  but  the  pupil  may  react  after 
the  removal  of  these  ganglia. 

Van  Gehuclitcu  *  states  he  lias  been  able  to  confirm  the  researchefl  of 
Hans  Held  to  the  effectj  that  there  exist  in  the  nuclei  of  the  anterior  quad- 
rigerainal  bodies  large  cells,  the  ajEis-cylindcr  proccj^ses  of  whicli  aredrrectud 
forward  and  inward,  and,  jiassing  in  front  of  the  nuclear  origin  of  the 
thii^  nerve,  decussate  in  the  raphe,  and  then  bend  downward  to  unite  with 
the  posterior  longitudinal  fasciculus,  These  fibres,  he  states,  give  off 
branches,  which  ramify  in  the  nuclear  origin  of  the  third  nerve,  and,  lower 


*  Virc how's  Aichiy  fvir  piithologiBche  ATjatf^tnie  und  rbysiybgie,  IvL  S. 
<  Anatomie  du  Systdme  Nerveui,  1897,  p. 
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down  J  in  the  nuclear  origins  of  the  fuurth  and  sixth  nerves  m  well  ;  thlts 
establishing  a  morphohTgical  <x>niiection  between  the  visue!  fibres  of  the 
optic  nerve  and  all  the  motor  nerves  of  the  eyeball, 

Henschen  ^  inclines  to  think^  that  the  centripetal  pupil-fil>re9  are  to 
found  iu  conncctiuQ  with  thf!  me^^ial  root  of  the  optic  tract,  aod  he  cxclud 
altogether  the  external  geniculate  body  from  tiietr  path.    They  would  a 
pear,  he  says,  to  pierce  the  jMUsterior  section  of  the  ccRbrnl  ]K^uneIe,  and, 
with  the  other  fibres  of  tlie  mesial  ti-act^  to  enter  into  relations  rather  with 
the  inlernal  geniculate  IxKly* 

Hence,  a  lesion  of  the  riglit  tract,  for  example,  will  oot  only  deprive 
the  right  half  of  each  retina  of  its  functions,  and  cause  left  homonvmoua 
hemianopsia,  but  will  also  interfere  with  the  afferent  path  for  the  pupillary 
reflex  in  the  tract,  so  that  li^ht  falling  on  the  right  half  of  either  retioa 
alone  will  not  cause  any  contraction  of  the  pupih  But  lesions  beyond  the 
right  tract,  in  the  right  brain,  wliich  cau,se  letY  homonymous  hemianopsia, 
likewise  deprive  tlie  right  half  of  each  retina  of  its  functions,  and  yet,  in 
asmuch  as  they  do  not  interfere  with  this  afTereiit  pupil-reflex  path,  they 
«  do  not  give  rise  to  the  hemianopic  pupih  It  is  obvious  that  lesions  in  eacli 
hemisphere,  causing  what  is  called  double  hemianopsia,  as  a  result  of  whieh 
the  i^atient  might  l>e  completely  amanrotie,  would  be  unattended  by  lose 
of  the  pupillary  light-reflex.  The  pupil  there  reacts  to  the  stimulus  ef 
light,  although  the  visual  perception  of  light  is  lost 

The  hcmmuopic  pupil  is  sometimes  not  present,  even  when  there  is  a 
lesion  of  the  tract ;  probably  because  the  special  fibres  for  the  pupil-reflex: 
olfer  greater  resistance  to  certain  forms  of  lesion  than  do  the  visual  fihrf's, 
It  is  also  remarkable  that  occasionally,  in  one  and  the  same  case,  the 
hemianopic  puptl  can  be  observed  at  one  time,  while  at  another,  under  the 
same  t!fmdiiious,  it  cannot  he  disco vcreth  Here,  proliably,  some  nerve- 
filaments  in  the  diseased  tract  are  hut  partially  destroyed,  and  can  some- 
times be  stimulated  so  as  to  produce  the  pn  pi  Hart'  action. 

Again,  in  a  case  of  Henschens,^  a  tumor  of  the  dura  mater  pressed 
against  the  fossa  Sylvii,  and,  apparently  by  pn.Klucing  attacks  of  oei'ebral 
c*onii:estion,  gave  rise  to  transient  hemianoi)sia  which  was  accompanied  by 
the  hemiopic  pupiK 

It  is  cijnceivable,  as  Xnies  inductively  shows,^  that  a  lesion  might  be  so 
situated  as  to  interfere  with  the  afferent  pupiUreftex  [mth  l>ctwet^n  tlie  tract 
and  the  thirtl  nerve  nucleus  on  one  side  only,  without  there  bt^ing  any 
interruption  in  the  course  of  the  visual  patli,  the  result  of  which  would 
be  tfiat  on  illumination  of  the  different  sides  of  the  retina  the  hemianopic 
pupil  reaction  would  be  obtained  without  hemianopsia  being  present*  As 
in  uncomplicated  cases  the  pupils  are  of  equal  siz^,  and  react  equally  to 

1  Loeo  dtftto,  Part  III.,  p.  Ill,  eUi 

*  Loco  cittit<>,  ii.  p.  370. 

■  Beeiehuni^cii  dc*  Sehurgnna  und  einer  Erkrankungen,  etc*,  Wiesbaden,  18*)3|  S, 
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light  in  eacli  eye,  the  condition  will  not  be  disco veretl  unless  it  be  specially 
searched  fur.  Itidet'd,  no  ease  of  hemianopic  pupil- miction  without  hemi- 
anopsia  (Kiiies's  pupil-symptom,  as  we  may  call  it)  \im  yet  been  reeorded, 
although  it  is  fair  to  assume  that  the  symptom  mnnot  be  very  rare* 

It  13  net^sary  that  great  care  should  t^e  exercised  in  looking  for  the 
hemianopic  pupil,  lest  it  should  be  thought  to  Ik*  present  wheu  not  pi-esent, 
or  be  overlooketl  when  really  there.  Even  in  healthy  eyes,  a  variation  in 
the  angle  of  incidence  of  ttie  rays  of  light  pas^sed  into  the  eye  from  one  or 
otlier  ^idc  may  produce  a  marked  dliferenee  in  the  pmmptness  of  the  pupil- 
reflex*  It  U  important,  tlien^fore,  that  the  intensity  of  the  light,  and  its 
angle  of  incidence  on  each  side  of  the  retina,  be  as  nearly  as  possible  the 
same.  It  is  usufjliy  a  more  sluggish  reaction  of  the  pupil,  mther  than 
complete  absence  of  it,  on  illnmination  of  the  blind  side  of  the  retina 
which  must  be  expected  j  for  it  is  impossible  to  apply  the  test  so  that  some 
light  will  not  reach  the  good  side  of  the  retina,  and  fn>ni  thence  liberate  a 
certain  degree  of  puptl-reflex.  A  good  method  of  applying  the  test  is,  one 
eye  being  dosed,  to  throw  the  light  from  a  concave  ophtlialmosc<:)ije  mirror, 
by  preference  a  short- focussed  mirror,  now  on  one  side  of  the  op|>ijisite  rettna 
and  now  on  the  other  side,  whilst  a  second  oliserver  notes  any  difference  in 
reaction  of  the  pupil  which  may  exist*  Or,  perhaps,  a  better  method  is 
Schnndt-Rinj piers.  One  eye  being  closed^  the  patient  is  caused  to  direct 
his  other  eye  to  one  side  and  to  look  at  a  distant  object  A  convex  glass  is 
then  held  beJbre  the  eye,  and  light  from  the  flame  of  a  lamp  is  reflected 
through  the  glass  froni  a  concave  ophtludmoscojM?  mirror,  so  a?  to  pix>duee 
the  smallest  p(.>ssible  image  of  the  flame  on  the  retina*  The  pupillaiy  reac- 
tion is  then  observed  by  throwing  the  light  on  and  off  the  eye.  The  same 
process  is  re}>eated  for  the  other  side  of  the  retina,  and  a  comparison  be- 
tween the  reflex  which  is  released  from  each  side  of  the  retiuu  is  made. 

It  must  not  be  forgotten  that  tumors  of  the  cms  cerebri,  optic  thalamus, 
lenticular  nucleus,  or  tem|K>ro-9phenoidal  lobe,  by  extension  to,  or  by  priest- 
lire  on,  the  optic  tmct,  may  cause  hemianopsia  and  the  Wernicke  pupil- 
symptoro*  A  case  published  by  Leyden  *  is  of  practical  interest  The 
symptoms  were  left  hemiplegia,  left  facial  palsy,  left  ptosi,H,  left  horaony- 
mons  hemiauojisia,  with  the  hemiopic  pupil, — ^a  group  of  symptoms  which, 
on  the  whole,  pointed  to  a  lesion  of  the  right  optic  tra*.i  and  crus 
cerebri ;  but  there  was  also  conjugate  deviation  of  the  eyes  to  the  right, — a 
symptom  wineli  pointed  to  a  lesion  in  the  right  hemisphere.  The  autoi>sy 
discovere<l  a  tumor  in  the  right  lenticular  nucleus,  which  extended  into  the 
cms  cerebri  and  implicated  the  optic  tract. 

A  case  of  Weruicke's^  is  important  in  the  opjwsite  sense.  As  the 
result  of  a  stab  in  the  head,  the  patient  lind  homonymous  heniianoi)aia  and 
brachial  monoplegia.    The  presence  of  the  hemianopic  pupil  enabled  thf 


1  Deutflc-be  medicintscbe  Woehens«chrtfl  1892,  Kr.  1* 

*  Allgcmeine  Wiener  mediainische  ZiJitung,  Nk.  48  und  49,  IBSft, 
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down,  in  the  nuclear  origins  of  the  faurtli  and  sixtii  ncrvos  as  well  j  thus 
estalilishing  a  raorpholtigical  ainnection  between  the  visual  fibres  of  the 
optic  nerve  and  all  the  tnotor  nerves  of  the  eyeball. 

Hensehen^  inclines  to  think,  that  the  centripefal  pupil-fibres  are  to  be 
found  in  connection  with  the  mesial  runt  of  the  optic  tract,  and  he  excludes 
altogether  the  extemul  geniculate  body  from  their  path.  They  would  ap- 
pear, he  says,  to  pierce  the  jxjsterior  section  of  the  C5erebral  |>eduncle,  and, 
with  the  other  fibres  of  the  mesial  traet,  to  enter  into  relations  rather  with 
the  internal  genit  ulate  body. 

Hence,  a  lesion  of  the  right  tract,  for  examplej  will  not  only  deprive 
the  right  half  of  each  retina  of  its  functions,  and  cause  left  homonymotis 
hemianopsra,  but  will  also  interfere  with  the  afferent  path  for  the  pupillary 
rcHex  iu  the  tract,  m  tliat  light  falling  on  the  right  half  of  either  retina 
alone  will  not  cause  any  eontnietion  of  the  pupiL  But  lesions  beyond  the 
right  tract,  in  the  right  bmin»  which  eau.%e  left  homonymous  liemianopsiap 
likewise  deprive  the  right  half  of  each  retina  of  its  functif^na,  and  yet,  in*- 
asniut'h  as  they  do  not  interfere  with  tiiis  allereut  pupil-reflex  i>atli,  they 
•  do  not  give  rise  to  the  hemiaunpic  pupiL  It  is  obvious  that  lesions  in  each 
hemisphere,  causing  w^hat  is  caUed  double  hemianopsia,  as  a  result  of  wbicli 
the  jKitient  might  l)e  completely  amanroticp  would  be  unattended  by  loss 
of  the  pupillary  light-reflex.  The  pupil  there  reacts  to  the  stimulus  #f 
light,  although  the  visual  perccjition  of  light  is  lost 

The  hemmnopic  pupil  is  sometimes  not  pmsent,  even  when  there  id  a 
lesion  of  the  tract  ;  probably  liecause  the  special  fibres  for  the  pupil-reflex 
offer  gmter  resistance  to  certain  forms  of  lesion  than  do  the  visual  fibres. 
It  is  abo  i^markable  that  t*ceasioually,  in  one  and  the  same  ease,  the 
heniianfip^c  pupil  ran  be  ob^scrved  at  one  time,  wdiile  at  another,  under  the 
same  eondi lions,  it  cannot  be  discovered.  Here,  probably «  some  nerve- 
filaments  tn  the  disau^ed  tract  are  but  partially  destroyed,  and  can  som 
times  be  stimulated  so  as  to  prod  nee  the  pupillary  action. 

Again,  in  a  ease  of  Henschens,*  a  tumor  of  the  dura  mater  pressed 
against  the  fossa  Sylvii,  and,  apjiarently  by  producing  attacks  of  cerebral 
congestion,  gave  rise  to  transient  hemianojisia  wliich  was  accompanied  by 
the  heuiiopio  pupil. 

It  is  conceivable,  as  Knies  inductively  shows,*  that  a  lesion  might  be 
situated  as  to  interfere  with  the  afferent  pupil-reflex  path  between  the  tra43t 
and  the  third  nerve  nucleus  on  one  side  only,  without  there  being  any 
interruption  in  the  course  of  the  visual  path,  the  result  of  which  would 
be  that  on  illumination  of  the  different  sides  of  the  retina  the  liemianopio 
pupil  n;'action  would  be  obtained  without  hemrunopsia  being  present.  As 
in  uQoomplicated  cases  the  pupils  are  of  equal  size,  and  react  equally  to 

1  Loco  citato,  Part  IIL,     111,  etc 
■  Loco  citMto*  ii*  p,  870, 

*  B««iehungen  det  Seborgtnt  uad  einer  Etkraiikungen»  etc.,  WieibadeOi  1S08, 
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light  in  each  eje,  tbe  condition  will  not  lye  discoveretl  unless  it  be  sf>ecial]y 
Eeart^lied  for,  Iiideed,  no  case  of  hemianopic  pupil- react! on  witfioiit  hemi- 
floopeta  (Knit's  pnpil-gjniptom,  m  we  may  call  it)  lias  yet  been  recordot], 
altliough  it  is  fair  to  assnme  that  the  symptom  cannot  be  very  rare. 

It  is  necessary  that  great  care  should  be  exercised  in  looking  for  the 
hemianopic  pupil,  lest  it  should  be  thought  to  l>e  present  when  not  present, 
or  be  overlooked  wlieo  really  there*  Even  iu  healthy  eyes,  a  variation  in 
the  angle  of  incidence  of  tlie  rays  of  light  i>ai?sed  into  the  eye  from  one  or 
other  side  may  produc^e  a  marked  difference  in  the  promptness  of  the  pupil- 
reflex.  It  M  important,  tlierefore^  that  the  intensity  of  the  light,  and  its 
angle  of  iQeidence  on  each  side  of  the  retina,  be  as  nearly  as  pr>&slblo  the 
same.  It  is  usnqlly  a  more  sluggish  reaction  of  the  ptipil,  rather  than 
complete  absence  of  it,  on  illumination  of  the  blind  side  of  tbe  retina 
which  must  be  exi>eet<Hl ;  for  it  is  iniptjssible  to  apply  the  test  so  that  some 
light  will  not  reach  the  good  side  of  the  retina,  and  from  iheuee  libemte  a 
certain  degi-ee  of  pupil-retlex,  A  good  method  of  applying  the  test  is,  one 
eye  being  clusetl,  to  throw  the  light  from  a  concave  oplithalmoseope  mirror, 
by  preference  a  short-focusseil  mirror^  now  on  one  side  of  the  oppLJsite  retina 
and  now  on  the  other  side,  whilst  a  second  ot>servcr  notes  any  difference  in 
reaction  of  the  pupil  which  may  exist  Or,  perhaps,  a  better  method  is 
Schmidt-Rim  pier's.  One  eye  being  closed,  the  patient  is  cause<l  to  direct 
his  other  eye  to  one  side  and  to  look  at  a  distant  object*  A  convex  glass  iB 
then  held  before  the  eye,  and  light  from  the  flame  of  a  lamp  is  reflected 
through  the  glass  from  a  concave  ophtlmlmoscoj>e  mirror,  so  as  to  produce 
the  smallest  possible  image  of  the  flame  on  the  retina.  The  pupillary  reac- 
tion is  then  observed  by  throwing  the  light  on  and  off  the  eye.  The  same 
process  is  repeated  for  the  other  side  of  the  retina,  and  a  eomparisan  be* 
tween  the  reflex  which  is  released  from  each  side  of  the  retina  is  made* 

It  must  not  be  forgotten  that  tumors  of  tlie  cms  cerebri,  optic  thalamus, 
lenticular  nucleus,  or  temporo-sphenoidal  lobe,  by  extension  to,  or  by  piiess* 
ure  on,  the  optic  tract,  may  cause  hemianopsia  and  the  Wernicke  pupil* 
symptom*  A  case  published  by  Leyden  *  is  of  practical  interest.  The 
symptoms  were  left  hemiplegia,  left  facial  palsy,  left  ptosis,  left  homony- 
mous hemianopsia,  with  the  hemtopie  pupil, — a  group  of  symptoms  which, 
on  the  whole,  pointed  to  a  lesion  of  the  right  optic  tract  and  cms 
cerebri ;  but  there  was  also  conjugate  dcvfation  of  the  eyes  to  the  right, — a 
symplum  which  pointed  to  a  lesion  in  the  right  hemisphere.  The  autopsy 
discoveretl  a  tumor  in  the  right  lenticular  nucleus,  which  extended  into  the 
cms  cerebri  and  implicatal  the  optic  tract. 

A  case  of  Wernicke's*  is  important  in  the  opposite  sense*  As  the 
result  of  a  stab  in  the  head,  the  patient  had  homonymous  hemianopia  and 
brachial  monoplegia*    The  presence  of  the  liemianopie  pnpil  enablal  the 


1  Deutsche  medidnlscbe  Wochenst-hrift,  1892|  Nr.  1, 

"  AJlgcmeinc  Wiener  incdiainische  Zeitung,  Kre*  ^8  and  49, 
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diagnosis  of  a  Its  ion  of  the  crus  cerebri  with  impUcation  of  the  optie  imi 
to  be  made  with  cxirtaiiity. 

Sortcning  and  hemorrhage  rarely  afft'ct  the  tmcL    New  growths,  io- 
cl acting  ttiWrelCj  but,  at>ovc  all,  syphilitic  giiminata  and  gypbilitio  mm 
gitis*  are  the  morbid  proee^es  which  are  chiefly  foucid  when  tlie  fimtlujDi 
of  the  optic  tract  are  interfered  with. 

Lp>ii(>xs  OF  THE  Optic  Chiasma. — The  chamcteristic  symptom  of 
tliese  lesions  is  bitemponil  hemianopsia,  by  reason  of  implication  of  the 
decussiUitig  fibres  at  either  the  posterior  or  the  anterior  angle  of  tbe 
chiasma,  or  at  both ;  aa  a  result  of  which  tbe  fimctious  of  the  median  balf 
of  each  retina  are  impaired.  The  altemtiona  in  the  fields  of  visioD  very 
commonly  l>egin  by  a  pripheral  contmction  on  the  temporal  aides  of  tk 
field  for  colors  only,  8oon  followed  by  a  similar  contraction  for  the  form* 
and  light-senses,  these  all  gradually  advancing  nntil  complete  bitempoml 
hemiauoj>sia  comes  about ;  but  a  ievv  casses  are  on  record  *  in  which,  in  one 
or  both  fields,  there  was  for  a  time  complete  teraporai  hemiachromatfjpsia 
alone,  or  with  loss  of  the  form- sense  but  retention  of  the  light -sense. 

It  set^ms  that  occasionally  a  lesion  of  tlie  chiosma  in  its  early  stages  my 
give  rise  to  a  central  scotoma  of  nn  atypical  form,  and  not  to  hcraiannpsiii 
which,  however^  comes  on  later.  Care  in  the  diagnosis  in  these  casos  is 
obviously  recpiirixl^  lest  they  be  mlstakeu  for  toxic  amldyopia*  Althoii^li 
some  reference  was  made  to  such  cases  by  Forster^and  by  Treitel/ yet  to 
Nettleahip*  is  due  the  credit  of  having  definitely  drawn  attention  to  tlim. 
He  records  seven  instances,  in  one  of  wlu'ch  a  post-mortem  w^as  ubiaW. 
The  Ci!ses,  in  the  later  periods,  were  attended  by  other  head  symptemsitJ 
ihe  form  of  mental  fuilure,  frontal  headache,  and  varying  pamlyses  of  ooe 
or  other  of  the  oculo-raotor  nerves.  Nettle^ship  believes  it  is  disease  wijit-b 
begins  tovvai^s  the  anterior  angle  of  the  chiasma  where  the  mactdar  tibre* 
lie^  that  makes  itself  known  at  fii^t  by  a  central  defect  in  the  field,  1 

Unlike  the  majority  of  rases  of  homonyraons  lateral  hemianopsia,  m 
terapond  hemianopsia  is  almost  invariably  acxwm panted,  even  in  its  iucip* 
lent  stages,  with  diminution  of  the  central  acuteuess  of  vision,  la  rare 
cases,  when  the  process  iias  destroyed  the  decnssat'ng  fibres  it  conies  to  a 
stand-stilly  and  bitemporal  hemianopsia  continues  for  the  remainder  of  lif*^ 
as  a  |>erraanent  symptom,  Tliesc  are  mostly  cases  of  circumscribed  nieui'i' 
gitia,  of  periostitis,  or  of  hyperostoses  starting  fnmi  the  l>ase  of  the  skui'' 
the  progress  of  which  has  been  arrest txl ;  but  in  the  majority  uf  t-ases  of 
chiasmal  le^^ion  the  uncrossed  fibres  subsequently  become  disenseil,  and  ani^ 
plete  amaurosis  is  the  final  result    Sometimes  complete  blindness  of  on*; 

I  B*?rry,  The  Opbtbalmic  Review,  ilf.  p.  106;  HUl  Griffith,  The  Medical  Ch«itA 
^anuflrv,  1687» 

'  Griiefe-Snemischy  Handbuch  der  gesaratuten  Augcnbdlkundi*,  IS??,  ru.  9.  lU. 
'  Arcbiv  f\ir  AusfenheUkunde,  xiv.,  8,  6.  68. 
*  Transactions  oi  the  Ophtbttlmological  Society  of  tUo  United  Kl 
p.  277, 
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eye  ooraes  on,  before  the  nasal  side  of  the  field  of  the  other  eye  lias  becooie 
affected-  - 

The  temporal  field  of  each  eye  may  be  attacked  simultaneouslyj  or  that 
of  one  eye  may  become  defective  a  short  time  before  its  fellow.  At  fii'st 
the  ophtt)almoscopic  appeamnees  are  negative,  but  at  a  later  period  simple 
atrophy  of  the  optic  nerves  neivrly  always  develops,  and  often  makes  its 
first  appearance  on  the  median  side  of  the  papilla*  Papillitis,  or  optic 
neuritis,  oven  when  the  lesion  is  a  tumor,  ia  not  otlen  seen. 

A  case  rejiorted  by  Weir  Mitcliell  ^  demands  special  mention^  from  its 
uniqueness.  In  it  there  was  bitemporal  hemianopsia,  with  central  vision 
in  each  eye  of  while  the  motions  of  the  orlntal  muscles  and  of  the 
iris  were  nornialj  and  there  was  no  loss  of  smelL  There  was  atrophy 
of  the  nasal  side  of  each  optic  papilla^  bnt  no  optic  neuritis.  At  the 
autopsy  a  tumor  the  size  of  an  orange  was  found  to  have  produced  abaorp- 
tion  of  the  sella  tnrciea,  and  to  have  burst  asunder  the  chiasma  in  the 
middle  line,  each  tract  being  directly  continued  into  the  optic  nerve  of  its 
own  side.  The  tumor  turned  out  to  be  an  aneurism  originating  in  an 
anomalous  artery,  whicli  had  run  underneath  the  chiasma,  and  had  united 
the  two  internal  carotids. 

It  has  been  pointed  out  by  Oppenheim,*  that  tmnsitory  recurrent  bi- 
temporal hemianopsia  may  be  caused  by  syphilitic  turaoi^  implicating  the 
chiasma,  and  he  regards  this  form  of  tmnsitory  hemianopsia  as  an  impor- 
tant sign  of  basal  syphititia  lesion.  The  fact,  indeed,  must  be  recognized, 
that  the  symptoms  caused  by  syphilitic  gummata  at  the  base  of  the  brain 
— their  favorite  smts  Ijeing  the  chiasma  and  the  interpefluneular  s|)aee — 
are  frequently  inconstant :  a  nerve  which  is  jmralyzcd  to-day  may  be  found 
to  perform  its  function  well  to-morrow,  while  the  paralysis  of  some  other 
nerve  may  continue.  At  |K>st* mortem  examinations,  too,  it  is  often  seen 
that  nerves,  from  which  no  symptoms  have  been  derived  during  life,  are 
comiiletely  enibetlded  in  the  gumma. 

Bitemporal  hemiaaopsia  is  much  less  fi"equent  than  homonymous  lateral 
hemianopsia.  To  judge  fmm  the  recorded  cases^  it  probably  docs  not  form 
more  than  five  per  cent,  of  all  csises  of  hemianopsia.  Yet  it  may  possibly 
be  often  overlooked,  for  the  nature  of  the  binocular  field  Iiere  is  such,  that 
many  patients  would  not  complain  of  b'indness  towards  one  side  or  the 
other,  while  the  other  symptoms — amblyopia,  opiithalmojscopie  changes,  etc. 
— might  be  sufficient  to  engage  the  whole  attention  of  those  practitioners, 
who  are  not  %'ery  systematic  in  their  functional  investigations. 

If  the  ehiasma  be  attacked  at  either  of  its  lateral  angles,  iustead  of  at  Its 
[Misterior  or  its  anterior  angle,  the  visual  defect  will  be  nasal  hemianopsia  of 
the  eye  on  the  corresponding  side,  by  reason  of  tlie  injury  to  the  uncrossed 
fasciculus,  and  eonser|uent  loss  of  function  in  the  outer  half  of  the  retina 


*  Tbe  Journal  of  Kerv'ous  and  Mental  Disease.  1889,  xiv.  p.  44. 
»  Berliner  kJinUcho  Wocbcnachrift,  1888,  S-  £84. 
Vol.  it.— 37 
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on  this  side,  while  the  field  of  vision  of  the  other  eye  will  remaiu  intact 
but  nasiil  htmianopsia  is  very  rare  indeed,    Heuschen's  iovestigatiotis  * 
jDdtiee  him  to  think  that  a  tumor  in  the  external  ftngle  of  the  optic  com* 
missiire  is  apt  to  aflk*t  not  only  the  uncRissed,  but  also  the  crossed  fns- 
ciculi,  and  to  produce  a  form  of  bilateral  homoiiyraous  hemtaaopeia. 

Hori/.oiital  hemianopsia^  whether  superior  or  inferior,  may  be  causod  by 
a  gnjwth,  or  an  exuilation^  which  pi^esses  on  the  ehiasma  from  alx>ve  or 
below  (Hciis^chcn).  Horiz^mtal  hemianopsia  may  also  be  caused,  pn^ljably 
by  symnictriHil  lesions  in  the  hemispheres,  and,  we  know^  by  optic  aenritis. 

In  Icsiuns  of  the  ehiasma,  concomitnnt  symptoms  sometime  preseal 
are :  anosmia  and  paralysis  of  the  orbital  ner^^^  from  pressure  on  the  first 
nerve,  and  on  the  thinl,  fourth^  and  sixth  nerves  in  the  cavernous  groove  j 
tbo  a^we^"thcsiJl  of  tlie  eonjunetiva  and  cornea,  from  pre^nre  on  the  fifth 

The  lesions  foond  in  this  region  are  ven-  various:  fractures  of  tlie 
body  of  the  sphenoid^  cjnsta,  tubercular  nodules,  tumors  (including  thoae 
which  nmy  spring  from  the  under  surface  of  the  frontal  lobes),  exostosis 
memngitis  (chiefly  of  syphilitic  origin),  internal  hydrocephalus  (the  dis* 
tendet  itifundibulum  of  the  third  ventricle  pressing  on  the  midd:e  of  the 
diiasma},  tumors  of  the  cerebellum,  which  by  closure  of  the  aqn)educl  of 
Sylvius  may  cause  internal  hydrocephalus,  and  produce  blindness  in  this 
way,  periiifititis,  and,  very  commonly,  syphilitic  gumma.  This  last  morbid 
growth  may  give  ri^*  to  anomaloios  arrangiTOcnts  of  the  symptoms,  owing^ 
t4>  the  erratic  manner  of  its  growth  and  pressure.  In  a  case  of  Hen«chen*a 
there  wns  nasal  hemianopsia  of  the  right  eye,  with  total  btiwliiees  of  the 
left  eye,  yet  the  whole  chiasma  was  found  embedded  in  a  gnmnaataQs 
menuigeal  esndaticn. 

*  Bat  perlia|ig  the  most  freqitent  mme  of  itijury  to  the  cfat&^ina  h  tomor 
of  the  pitnitiry  body,  producing  bitemporal  hemianopsia.  Pmplosb  of 
oae  or  bctth  e^^es  frtim  encruaGhmdit  of  the  mw  growth  into  the  orhila,  with 
Ion  of  power  of  motioii  of  the  emhall,  has  hem  seen  in  sooke  of 
ISM ;  abo,  the  diMhatge  of  mueo^piraleDt  or  of  moGo-w^iiieoiis 
front  the  noiliil^  loss  of  wmdl  fmm  invotvement  of  one  or  both  ol&etar 
tnda^  and  oftn,  mmoof  the  geocfml  symptmns^  drowstn^ss^  exce^^Te  devd- 
opmCTit  of  the  milbcutaaioua  &t,  thirst,  and  diabetes  mclblns  or  insi^  kins. 
BmaifaMMtia,  which  haa  its  Mt  of  election  in  the  pituitary  body,  k  a  form 
of  mem  growth  which  may  often  be  fomitl  in  these  cases.  Dimncas  of 
Timi  was  the  fim  symptcm  cmpklned  of  in  a  case  of  tliat  kiod  ic^ 
OMiM  hr  Woolleoaiiit^  At  the  b^jnniiif ,  dihot^  cwiplet)^  UiadiMi 
800O  (saw  w»  Ihm  wire  m  iawflcd  appeuasm  in  the  optie  p^iilk ;  hot 
lib  hmiM  atrapkinL  No  tnea  of  the  opib 
be  faond  al  the  astopi^. 


*  BstiaA  m^k^  J^mmL  Jt 
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In  that  rare  atitl  remarkable  disease,  for  a  knowledge  of  which  we  owe 
m  mueli  to  Pierre  Marloj  and  to  wljieli  be  has  given  tlie  name  aeromegaly/ 
bitemporal  liemianoptsia  is  one  of  the  commonest  and  earliest  symptoms, 
often,  indeed^  preceding  the  other  symptoms  for  a  long  timej — in  one  case 
fur  five  yearsj — while  complete  blindness  is  very  usual  in  the  later  stages. 
This  defective  vision  is  due  to  simple  byjiertrophy  of  the  pituitary  body 
musing  pi^ssiire  on  the  chiasma.  In  addition  to  the  prognathism  in  the 
lower  jaw,  and  the  enlargement  of  the  extiTmitie-i  present  in  this  disease, 
there  an*  constantly  present^  JMarie  statesj  hypertrophy  of  the  pituitary 
bodyj  with  dilatation  of  the  sella  tnreicaj  persistence  of  the  thymus  gland, 
and  by [ler trophy  of  the  cord  and  of  the  ganglia  of  the  sympathetic  system. 

He  maintains  that  autopsies  in  which  these  lesions  wei*e  not  found  were 
not  of  ptieiits  suffering  from  true  acromegaly.*  But  cases  are  on  record 
in  which  there  was  no  diaturbanee  of  vision.  In  such  cases,  if  Marie  he 
right  in  asserting  the  constancy  of  the  hypertro)>hy  of  the  pituitary  body, 
it  must  be  assumed  that  that  hyiiei-trupby  did  not  attain  dimensions  suffi- 
cient to  affect  the  chiasraa.  The  hypertrophy  of  the  pituitiirj*  lx>dy  is 
usually  hooked  ou  as  one  of  the  results  of  a  common  cause,  not  itstdf  as  the 
cause  of  the  dis<^ase  ;  but  Arnold^  in  a  recent  and  elabonite  [Ktper,^  advocates 
the  opposite  view.  Marie  state*  that  he  has  seen  double  optic  neuritis  m 
these  cases ;  but  its  presence  is  certainly  not  the  rule. 

In  advanced  stages  optic  atrophy  is  present  and  the  eyes  soraelimes 
become  prominent. 

In  the  skeleton  of  Magrath,  the  Irish  giant  (a.d.  1760),  preserved  in 
the  Anthropological  Mu^^eum  of  Trinity  College^  Dublin,  and  in  whom 
during  life,  m  the  distinguisbc^I  Professor  of  Anatomy  in  Trinity  College, 
Dr,  D,  J,  Cunningham,  F.R.S,,  has  pointed  out,*  acromegaly  was  nn- 
douhtedly  present,  there  is  abundant  evidence  that  the  optic  commissure,  and 
at  least  the  right  optic  tract,  raust  have  been  subjected  to  grtvit  pressure, 
and  tliat  there  was  exophthalmos  of  the  right  eye.  The  sella  turcica  ia 
rnormonsly  dilated,  the  optic  groove  and  olivary  proems  in  front  Iiave  quite 
disappearetl,  and  the  right  sphenoidal  fis^.^ure  is  much  enlarged,  and  through 
it,  DO  doubt,  the  enlarged  pituitary  body  encroached  ujion  the  orbit  To 
the  writt-r  it  Feems  certain  that  the  giant  must  at  the  least  have  bad  bitera- 
poni!  hemianopsia.  But  it  is  probable  that  he  was  fpiite  lilind  of  bis  right 
protruded  eye,  and  that  he  had  very  defective  sight  in  the  left  eye,  if  he 
were  not  quite  blind  of  it  too.  Yet  in  such  accounts  of  the  giant's  life  as 
are  extant  no  mention  of  any  defect  of  sight  U  made, 

Uhthoir'  has  observed  a  unique  case  in  which,  with  arrest  of  develop* 
ment  of  the  skeleton  at  the  ninth  year,  and  marked  reduction  in  size  of  the 

1  Brain,  July,  18R9 

»  See  also  P,  Muric?  and  C:  Harineaco^  Archives  de  m^iecine.  JuiUet,  1891, 

•  CenintlblflU  fur  jiUgeniinne  Pathctlo^  o  un<i  pulbologiache  Aniitomie,  Juni  1894, 
*The  TmnsactioriE  of  the  Royal  Irish  Aoadeiny:  1891,  p.  553. 

*  Berliner  kUnische  WfichRnachrift,  1897,  Nr.  22, 
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bdic  vtB  tfast  llierei 
of  die  pitmUiy  bodw, 
i  at  Id  die  [gtacnct  or  wSmmcm  of  tfe  1 
pupil  in  taaa  of  thiimii  hsim^  bot  Stgvia  otoeiytJ  it*  in  smral 
mem;  k  im  |«tMift  ia  m €M of  Daile%* Md  dit wrifea*  1 
ft  jwB^  wtdi  liilBii|Mml  bsDSBopsft  ud  dv  1 
Am  irphUiae  granam  ii  m  freqoeidy  die  cause  of  daatag?  to  die  opife 
Md  10  die  duaona^  it  maai  be  alated  tliafc  im  iksae  an»  wbm 
oo^— pnmdcd  il  Ml  tmed  lo^  aad  diat 
ai^Te  aati£7{itutit»c  measores  are  emplojed. — a  ctm  mmj  iAm  be  rffeeted 
lo  wdi  an  extent  as  to  festoie  osefbl  or  e^esL,  m  mamt  caaBy  full  visioii, 
and  tkid'  ahbof^  the  optic  popiUa  maj  have  alreadr  b^QO  to  ^  pale. 
/  Lesiqsb  or  THE  IirmA^'BAjnAi.  Posnojv  of  the  Optic  Sestjl 
of  di^eft^  of  the  intra-cimiilal  poction  alooe  of  hodi  optio  Berm 
be  of  extreme  rantr.  and  attentioa  will  here  be  diieeted  ddefy  to 
MoDocokr  bliDdoeaiy  either  witboat 
or  widi  optic  neaiftis  or  optle  s^opbr,  and,  it  maj  be,  if  die  ft 
roeim  be  oomplcte  with  lam  of  tbe  pttpil-iedez  to  l^t,  are  tbe  ouia 
wfaicb  moM  ai^giest  tbe  pn^cooe  uf  thia  kaioa.  But  tkm 
alooe  mil  be  imifficieiit  lo  enable  a  diagnoaia  to  be  nude^  with  certaiti^» 
between  disease  of  tbe  intra-eimEual  portjon  of  tbe  nerre  «iid  diMse  ct  tbe 
SDtnHorbital  pottioitu 

ooc  tnerelr  of  die  optic  perve  itsdC  bot  ako  inflafnmatofT  ex* 
ftdiiioiis  and  tnama  wbicfa  iD^^e  H  in  its  intra-cnyQiml  eottt^e,  maT  oAm 
be  diagnoeed  by  tbe  moitioetikr  bl  indues  (with  or  witfaoot  optic  iieuritisy  or 
diobed  diskf  or  cvptic  attQpbj)^  and  iinplicatioii  of  tbe  orbital  nerves  with- 
QCit  exophthalmos.  If  o^opbihalmos  be  presentp  the  diagciriflis  of  mtm~ 
orbital  diMse  would  prevail,  msiem  where  olber  symptcims  poinled  tx> 
thromboeis  of  tbe  car^rnms  dnm  (page  605),  to  aneurisQ]  of  the  iutenttl 
canjtjd  or  of  tbe  ophthalime  artefr  (page  G06X  or  to  an  intra -cranial  tninor 
^icrDftching  on  tbe  oibit.  fiol  id  cas^  of  monoeolar  amanrosia  without 
ophthalmoeeopic  change  ^  qtie^oo  betvreeo  hjsteria  and  intfa-ctanial 
leaiofi  of  the  optic  nexe  nmr  be  the  one  to  be  decided,  and  a  lengthened 
obaervfttion  of  the  caaea  can  alone  provide  the  desired  i^ftainty  of  dtagnosis 
in  Bftojr  instanonL  Tet,  where  there  k  organic  disease,  the  popil  of  tbe 
sfidid  qre  will  nataUy  be  pemnentlr  dilated  and  will  not  r^nn  to  lights 
while  in  bT5teria  the  she  of  tbe  papil  and  its  reaction  will  be  normal  or 
irariable  In  tbe  of^ganie  cases  the  amaurods,  if  blindness  ha\*e  gooe  ^  lar^ 
will  be  abeolote  and  eoostaoi,  while  in  tfie  bystericftl  caaes  ^mall  print  will 
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be  read  in  the  Bt€;reo&fx)]>e*  The  diagnosis  of  hysteria  sometimes  arises,  too, 
in  cases  of  binocular  amaurosis.  Hysterical  amaurosis  commonly  comes  on 
as  the  result  of  a  mental  ehoek,  and  l»th  eyed  lose  their  sight  at  the  earn' 
time  and  suddtnlyj  and  as  suddenly  regain  sight ;  while  amaurosis  due  to 
organic  lesion  of  both  optic  nerves  is  very  rare,  and  never  sudden,  and 
more  centrally  situated  organic  disease  causing  binocular  amaurosis  would 
probably  be  attended  by  some  of  the  concomitant  symptoms^  which  have 
been  set  forth  in  foregoing  pages.  Sudden  or  rapid  binocular  blindness  due 
to  toxic  inHuenws  (a,^  in  diabetes)  acting  on  the  visual  centres  must  be  borne 
in  mtud  in  this  connection, 

Leber  ^  inclines  to  think  that  many  cases  of  monocular  hysterical  amau- 
rosis, or  amblyopia,  and  possibly  some  binoc*ular  cases^  are  not  merely  func- 
tional, but  arc  I'cally  due  to  transitory  inflammatory  processes  in  the  optic 
nerve,  situatiMl  probably — as  one  post-mortem  showed — close  up  to  the 
optic  commissure.  In  the,^  cases  the  ophthalmoscopic  appearances  may 
be  healthy,  or  optic  neuritis  may  be  evidenced  by  slight  woolliness  of  the 
margins  of  the  papilla;  or^  more  commonly,  slight  pallor  of  the  papilla, 
especially  on  its  outer  side,  is  found.  It  is  open  to  question  whether  the 
eases  indicated  by  Leber  are  not  cases  of  disseminated  sclerosis  in  an  early 
stage. 

In  fj-aetures  of  the  base  of  the  skull  w^hich  pass  through  the  optic  fora- 
men, the  optic  nerve  at  this  point  is  very  liable  to  become  injured*  It  is 
torn  or  compressed,  or  hemorrhage  into  its  shmth  takes  place.  Blindness, 
either  complete  or  partial,  is  present  from  the  first,  but  it  is  only  after  a 
time  that  opiic  atrophy  can  be  rccognizcnl  with  the  ophthalmoscopCp  The 
fractures  of  the  base  of  the  skull  which  pass  through  the  optic  foramen  are 
relatively  frequent  Thus,  Holder^  found  that  in  eighty-eight  fractuix?s  of 
the  base  the  optic  foramen  was  involved  in  fifty-four*^  Blows  on  the  ffjre- 
head,  or  supra-orbital  margiUj  are  sometimes  fbllo%ved  by  amaurosis^  which 
u^ed  to  l>e  refer to  injury  of  the  snpm-orbital  division  of  the  fifth 
nerve.  We  now  know  that  the  lesion  is  organic  damage  to  the  optic  nen^e 
at  tlie  optic  foramen,  by  reason  of  the  concussion  transmitted  along  the 
roof  of  tlie  orbit,  which  causes  fracture  of  the  bone,  or  ruptui*e  of  mem- 
branes or  of  blood  vessels.  But  falls  and  severe  blows  on  the  head,  ap- 
parently without  fmcture  of  the  base,  are  sometimes  followed  by  blindness^ 
and  at  a  later  period  the  optic  nerve  Ijeoomes  atrophied.  Probably  in  these 
cases  the  optic  nerve  has  been  momentarily  compressed  and  contused  in  the 
optic  foramen  J  in  consequence  of  the  concussion*  Transient  blindness  fol- 
lowing head  injuries  is  often  caused  by  hemorrhage  into  the  sheath  of  the 
optic  nerve. 

1  Deutsche  rm?diciTii&che  Wochcnschrift,  18^2,  Nr  83. 

'  Bericht  d(?r  opbthnlmologisclii^n  Gesdlscbaft  m  Heidelberpt         S.  18. 

'  See  alftt>  iin  ndnurable  paper  by  8.  SnelU  TransHcticms  of  tbe  OphthAbnological  Society 
of  the  United  Kingdom^  xvii,,  1897|  p,  81,  and  Leber,  Archiv  fur  AugenboHkunde, 
ixvil,  1,  S.  272. 


Again,  there  are  other  rare  cases  of  ^extravasation  of  blood  at  the 
of  the  hraiii  which  either  d^}  not  end  fatally  foitliwitb,  as  in  a  case 
aneiirii^in  of  the  iiitenial  carotid  reported  by  B.  lirainwellj'  or  may  ev 
recover,  as  in  a  t^se  of  bsBmophilia  reported  by  the  same  author,*  and  !ti 
which  the  blood  may  find  its  way  into  the  inter-vaginal  space  of  the  optic 
nei've,  or  commonly  of  each  optic  nei*ve,  and  give  rise  to  optic  aetiriUsdifr* 
eernible  with  the  ophtlialmosL^opc, 

LocaMzingf  Derangements  of  tike  Motions  of  the  EyeballB  d 
to  Focal  Oerabral  Diaeaae* — The  cerebral  lesions  which  cauije  deni 
ments  of  the  motions  of  the  eyeballs  may  be  divided  mto  foor  grun 
according  to  the  situation  they  occiipy, — namely  :  1.  Central  lesions, — Izr/ 
situated  in  the  cortex  cerebri^  or  betwx^n  the  latter  and  the  nuclei  of 
ocular  nerves*    2.  Nuclear  lesions^ — lesions  which  attack  the  nnelei  of  tbe 
ocnlar  nerves  in  the  gray  mattor  aronnd  the  aqueduct  of  Sylvius,  aad  la 
the  floor  of  tlie  fourth  v^eatricle*    3.  Fast^icuW  or  radicular  legioa.^— 
lesions  ^vhicli  attack  the  efferent  fibres,  or  roots,  of  the  ocular  nerves  in  tk 
cms  cerebri  or  i>ons,  after  they  leave  their  nuclei,  and  befoi^  tbey  agi 
on  the  base  of  the  brain  at  their  api>ai*ent  origins*    4,  Basal  lesions, 
lesions  whidi  attack  the  trunks  of  the  nerves  at  the  base  of  llie  b  ' 
between  the  pons  and  the  sphenoidal  fissiure. 

1-  Derangements  of  Motion  of  tbb  Evebali  s  d0e  to  C 
TRAL  Lesions. — All  motions  of  the  eyeball  which  are  innerv^att^  fn>m 
cerebral  cortex  are  binocular,  and  associate,  or,  as  tliey  are  more  eommo 
termed,  conjugate, — i.e.,  l>oth  eyes  simultaneinisly  and  with  die  like 
cursiveness  look  up,  down,  to  the  right,  left,  etc, ;  hence  central  lc»?i 
must  cause  derangements  of  conjugate  movements  of  the  eyebalb,  aiuf 
of  isolated  eyeball  muscles.  The  levator  palpebrae  is  not  inchidd 
this  gtatement,  for  isolated  central  ptosis  is  a  rccogni^eed  symptom  (  ' 

Cmjiigale  Devuiiion. — The  distinlmnee  of  the  mobility  of  the  eyt'tkall^ 
due  to  central  lesions  la  known  clinically  as  conjugate  deviation  (often 
accompanied,  in  the  case  of  conjugate  lateral  deviation,  by  a  turning  t^f 
the  head  in  the  same  direction),  the  imix>rtanc5e  of  which  as  a  mm 
attendant  upon  an  apoplectic  attack  was  fii^t  ]H)inted  out  by  Pr^v 
It  is  also  occasionally  seen  in  cases  of  tumors  and  other  dis^jaj^ed  stu 
Inasmuch  as  the  uormal  conjugate  motion  of  the  eyes,  say  to  the  rigH 
caused  by  a  nervous  impulse  originating  in  the  left  hemisphere,  a  de&t^ 
tive  lesion  in  the  left  hemisphere  paralyzes  the  |)ower  ot*  motion  of 
eyes  towanls  the  right,  and  consequently,  by  giving  a  prej>ondcnince  to 
forces  which  produce  conjugate  motion  in  the  opposite  direction,  it  pmiu 
a  deviation  of  the  eyes  to  the  left,  or,  as  Provost  graphically  expr^ses 


^  Tho  Edinburgh  Medical  Jounutl,  1686,  p  ^7. 

'  Ibidem,  p.  102,    S««  also  his  Intm-Cmnial  Tamor«,  pp,  (SO^  6S. 

'  De  la  deviation  conjug^  dea  jeux^  etc.,  Th§9e  de  Paris,  lB6i. 
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the  eyej*  look  at  the  lesion  and  away  from  the  paralyzed  side  of  the  body. 
In  irritative  cerebral  lesions  or  dkeiis^,  on  the  other  liaud, — e.g,^  m  Jack- 
sonian  epilepsy, — the  eyes  are  tamed  away  from  the  lesion  and  towards  the 
convulsed  side  of  the  body.  The  above  terra — conjugate  deviation — ^is  re- 
served for  defective  luteral  mobility  due  to  central  lesions;  while  the  terra 
conjugate  pandysis  (page  693)  is  applied  to  cleraugements  of  lateral  motion 
due  to  certain  of  the  second  of  the  above-named  classes  of  lesions^ — ouclear 
lesions. 

Conjugate  deviation  is  usually  a  fleeting  symptom.  It  passes  away, 
as  a  rule,  within  a  few  hours  after  the  onset  of  the  apoplectic  attack.  The 
reasons  for  the  evanescence  of  the  symptom  are :  first,  that  it  is  most  com- 
monly a  distant  symptom ;  and,  secondly,  that — as  with  the  iunemition  of 
groups  of  muscles  elsewhere  in  the  system,  which  work  together  symmetri- 
mlly  on  each  side  of  the  Ixidy — the  conjugate  motions  of  the  eyeballs  are 
probably  represented  in  each  hemisphere,  so  that  the  sound  side  of  the  brain 
soon  learns  to  perform  the  duty  of  the  injured  side 

The  employment  of  conjugate  doviation  as  a  localizing  symptom  would 
be  rendered  difficult  by  the  ephemeral  nature  of  the  symptom,  were  there 
no  other  obstacle;  but  a  greater  difficulty  is  due  to  the  unceitainty  which 
exists  as  to  the  jwsition  and  nature  of  the  cortical  centre  for  these  motions, 
Landouzy/  Wernicke,^  aud  Hcnschen*  on  the  evidence  of  clinical  cases 
with  post-raortem  examinatious,  and  Munk  from  experinsont^j  localized 
this  centre  in  the  inferior  parietal  lobule,  Ferricr  found  that  electrical 
stimulation  of  the  angular  gyrus  gave  rise  to  conjugate  deviation  ;  but,  as  he 
held  this  region  to  be  the  centre  for  vision,  he  concludt^l  that  the  reactions 
obtained  were  of  the  character  of  reflex  movements  set  going  by  an  impulse 
carrial  from  the  visual  centre  to  the  oeulo-motor  centre.  He*  IrKjalized  this 
latter  centre  in  the  second  frontal  couvolutionj  as  did  also  Horsley  and 
Beevor.*  More  recently,  Seliiifer*  and  Munk^  have  found  that  faradization 
of  one  visual  centre  (occipital  IuIk?)  caused  associated  motions  r>f  the  eyes 
towards  the  opposite  side,  and  that  the  eyes  were  turned  down  wait!  when 
the  stimulation  was  applied  to  the  anterior  zoue  of  the  centre  and  upward 
when  applied  to  the  |>ostcrior  zone  ;  also  that  stimulation  of  a  mtaiu  region 
in  the  cortex,  presumably  the  macular  centre,  caused  cither  no  motion  or 
only  one  of  adduction ;  and  Munk  showed  that  these  motions  wme  aljout 
even  when  the  association  paths  between  the  visual  and  wliat  he  ngards  as 
the  oculo-motor  centres  arc  cut  across.    From  this  Munk  concluded,  tliat 


^  Le  PriigT^  mSdical,  1879,  pp.  36-49, 

*  Lebrbuch  der  GehfrnkpankheiteB,  ii.  S.  58^  and  Archlv  fur  Psyeliialrio^  xj.,  1^ 
S.  243, 

*  Op«re  eilttto. 

*  Functions  of  the  Brain,  2d  «»d.,  p.  393, 

*  PhUoKophical  Truniactions  of  the  Eoyal  Society  of  Iiondon,  Irzix.  p,  212, 

*  Brain,  April  Number,  1888. 
'  Briiin,  Spring  Number,  IS90. 


584 


LOCA.LIZING  EYE-SYMPTOMS  OP  FOCAL  BBAIK-BISEASE, 


involuntary  fixation  of  the  eyes  on  the  Btimulation  of  light  b  tUe  result  of 
a  reflex  from  the  visual  centre  through  the  optic  racliatiotiB  to  the  nerve 
auclei.  But  Knies^  puts  forward  the  view  that  the  cortical  centre  fc 
vision  ie  also  the  cortical  centre  for  voluntary  ooujugate  motions,  so  tar 
they  are  caused  by  conscious  visual  itiipreBsiona ;  and  {x^ints  out  that  t 
motions  obtained  by  Muuk  on  stimulation  of  the  visual  centre  represe 
voluntary  and  not  involuntary  motions.  Not  only  are  parts  of  the  retina 
correlated  with  parts  of  the  visual  cortical  centre  in  respect  of  sensory 
impreasioQB,  as  is  now  usually  held,  but  alsoj  Knies  believes,  in  inspect 
of  asaoeiatod  voluntary  moiions  of  the  eyeballs.  Hence,  when  a  stimuli 
passes  from  tlie  peripheral  parts  of  the  retinre  to  the  correlated  pait^  of  th 
visual  centres,  a  voluntary  impulse  is  transmitted  directly  from  the  latter 
the  nuclei  in  the  floor  of  the  foui-th  ventricle;  with  the  result  thai  certain 
associatai  motions  of  t!ie  eyeballs  are  thrown  into  action  in  such  a  way  as 
to  bring  the  maculae  luteae  and  their  cortical  centres  to  bear  on  the  object  an 
image  of  which  has  been  formed  on  the  ^xjriphery  of  the  retinae.  The  more 
peripherally  on  the  retinee  an  image  is  formed,  the  more  excursive  must  be 
the  associated  eyeball-motion  in  order  to  bring  the  image  on  tlie  maculae; 
By  an  effort  of  the  will  this  motion  can  be  inhibited.  The  macula  Intea 
and  its  cortical  centre  are  the  ouly  parts  res[:>eetively  endow^ed  with  the 
power  of  providing  an  accuratt,*  and  brilliant  mental  image  of  objects. 
Motor  pyramidal  cells,  it  is  stated,  are  contained  in  the  visual  cortex,  and 

their  axis-cylinders  jmss  in  the 
optic  radiations  to  the  oculo- 
motor nudei  in  the  pons.  The 
path  for  these  voluntary  eyeball- 
motions  due  to  visual  stimuli, 
on  this  theory,  would  be  such  as 
is  represented  in  the  accompany- 
ing diagram  (Fig.  2), — viz.,  2^ 
PO,  R,  V,      Ti,  m. 

Voluntary  motions  of  the 
eyeballs  can,  of  course,  be  pro- 
duced by  other  than  visual  im- 
pressions; most  pow*erful  o 
these  are  auditory  and  tactile 
stimuli.  These  w^ould  l>e  brought 
about  by  aid  of  the  path  B  CV 
Rnmj  or  there  may  be  a  dircH 
jiath,  B  lu  This  very  (lossibly 
is  the  explanation  of  the  fact^ 
that  faradizatiou  of  the  second  frontal  convolution  in  monkeys  causes  con- 
jugate deviation,  for  it  is  close  to  the  centre  for  the  levator  palpebree,  where 


FiQ.  2. 


F,  oi>rtlcal  c?entre  f«sr  vlsiom ;  B.  remdndef  ofcerebral 
cortex :  optic  riuliatjoni :  C,  coMtalf«ural  fibres  be- 
tween the  vlflui!  centre  and  otlier  p4rta  of  the  cortex ; 
PO,  primary  optic  guiigUa ;  opde  tmci;  PL,  poslerior 
longitudinal  faiicicuU;  fifi,  nuclei  in  floor  uf  fcmrtli  ven- 
tricle; m  m  m,  motor  insrve*  to  e>*eball  muBclea. 


^  Arcblv  fdr  Aug€nheilkunde,  xxiii.  ,  1,  9. 
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also,  It  13  reasonubk  t*)  thiok,  in  analogy  with  what  is  held  iq  respect  of 
the  Rolandic  area,  the  centre  for  the  cutaDeous  sensibility  of  the  eyelida 
and  for  that  of  the  surface  of  the  eye  resides. 

In  a  case  of  Wernicke's  and  in  some  others,  where  a  lesion  of  tlie  in 
ferior  parietal  lobtile  w*as  the  cause  of  conjugate  deviation,  Knies  believes 
tliat  the  close  neighborhood  of  this  part  to  the  visual  cortex  is  sufficient  to 
account  for  the  production  of  this  symptom. 

Knies's  view  is  largely  borne  out  by  the  recent  investigations  of  Flech* 
Big.'  According  to  this  dktingnished  author,  there  is  in  the  brain  n 
merely  one  motor  oentrej — ^that  one,  namely,  which  governs  the  movemeuts 
of  the  extremities,  the  face,  and  tJie  tongue, — but  at  least  tw^o  others ;  one 
in  a>nnection  with  the  centre  for  hcariog  and  tlie  other  in  connect  ion  with 
the  centre  for  sight.  These  secondary  motor  mnm  have  no  influence  over 
the  motions  of  the  extremities,  face,  or  tongue,  but  control  the  movements 
of  the  head  and  eyes.  Fleclisig  traces  the  dcscendrng  motor  path  from  tlie 
visual  sphere  into  the  optic  thalamus.  From  this  ganglion  he  thinks  it 
pn>bible  that  there  are  reflex  paths  which  conduct  motor  stimuli  from 
the  viisual  motor  centre  to  other  sensory  motor  centres, — eg.,  to  the  tactile 
centre  (Rolandic  area),  where,  as  already  stated,  in  the  foot  of  the  second 
frontal  convolution,  there  is  a  region  faradization  of  which  causes  conju* 
gate  motions  of  the  eyeballs. 

Altogether,  it  seems  probable,  that  in  an  apoplectic  seizure  conjugate 
deviation  comes  about  as  the  n^ult  of  the  suspension  for  the  time  of  all  the 
functions  of  the  affW'tetl  hemisphere,  so  that  no  stimuli  can  he  tmnsraitted 
to  the  visual  centre,  which  itself  is  often  paralyzal,  as  shown  by  the  occur- 
rence of  transient  hemianopsia  (page  553), 

Cortical  blindness  (e.^,,  nrsemic  amaurosis)  causes  loss  of  the  motions  of 
the  eyes  in  so  far  as  tliese  are  the  result  of  conscious  visual  impressions.  In 
such  cases  the  eyes  can  be  voluntarily  moved  by  stimuli  received  from  other 
senses,  csj>ecially  hcanng  or  touehj  but  tLesc  motions  are  merely  appmxi- 
mate  fixation  motions ;  fine  binocular  fixation  cannot  be  effected.  In  cases 
of  hemtanupisia,  loss  of  motion  is  not  so  easily  demonstrated  ;  yet,  as  Knies 
believes,  it  is  to  some  extcynt  present  The  eyes  can  follow  an  object  towards 
the  hemianopie  side  of  the  field,  but  the  motions  ai-e  awkward  as  com- 
paretl  with  those  towards  the  seeing  side  of  the  field.  Knies  thinks,  too, 
that  the  difficulty  in  reading  in  right  homonymous  hemianopsia  (}>age  554) 
is  mainly  due  to  some  impairment  of  the  voluntary  conjugate  motion  of 
the  eyes  t^iwards  the  right. 

Nystagmus  must  lie  regardtd,  in  many  instances,  as  the  manifestation  of 
an  imperfect  control  of  the  visual  centre  over  the  motions  of  tiie  eyeballs, 
as,  for  example,  where  there  is  ojjngenital  amblyopia  or  amblyopia  ac-quired 
soon  after  birth,  the  nystigmus  being  probably  due  to  defective  develop- 
ment of  tlie  paths  between  tlie  primary  optic  ganglia  and  the  visual  cortex^ 


6fai£rri/  iWi^— Him  am  be  no  dooH  timi  m  aqwate  oortical 
Ibf  IIm^  iwrvoini  ftttppljr  of  ibe  kvalor  pslpebra  nd  drUcokris  palpebtsnaai 
MintMf  jiml  tlib  U  iHit  iiiiyjiiJiiiteii  with  the  frd  timl,  as  f^gaids  the  toodm 
fif  Uie  irjr«l4dli,  Mmtaled  oetitni  mbne  ai®  pmeni  ;  for  dthoagfa,  m  m 
mhf  ffa#  ibYalofi  of  the  ijrelid*  are  anodated  in  their  motions^  jel  by  axi 
dibrt  of  th«  will  tmmt  poople  can  tbrm  ooeof  tbem  tuto  mot  ion  separately, 
or  fiiort*  i\mn  ilm  (fiht^r.  Dtmhilem  the  power  to  inner^^ate  voltmrarilv  one 
l**vuUtr  unti  orhumhrln  ulam^  varies  in  diSereiit  individual^  and  Xorhnagel 
hiitm  Ut  tlKtopiuion/  llmt  in  umny  per90ti«  the  levator  centra  are  practically 
ii(t«)i4'iiilr«i  writrc^,  iiiid  that,  coiweepieiitly,  i?entral  ptosis  is  rarer  than  it 
itilwrvvm^  w^m^d  \k\  TIk;  ocnln*  fbr  the  levator  palpcbrse  is  believed' to 
Iki  in  fn^Jit  of  tlje  tip[KT  extremity  of  the  agcending  frontal  eorivolution, 
vhm*  in  the  mm  eentre  ;  and,  m  in  the  motor  zone  for  the  extremities  there 
U  priwril  the  ct litre  ibr  **<*nmtiftn  in  ilum  (jai-ta,  so,  pmbably,  the  centre  for 
itm  K*vutf*r  piilpr'brie  cj*jriUiiim  tlie  cortit^al  centre  for  tlmt  i>ortion  of  the 
iinii  nerve  whieli  (fiip|iliin4  the  Hiirface  of  the  eyeball  A  di^tructive  lesion 
nf  tliiM  ei'iitre  ninM'«  [itowiw  of  the  0|»poHite  iipiH.-r  eyelid  ;  and  the  conjugate 
niotlunn  u(  the  eyehaliri^  uhieh  phyHioIogista  have  obtained  on  stunulatioa 
of  i\m  Hiiine  ii'iilrej  may  have  Ix*en  sitnilar  to  the  volnutary  motions  of 
the  tyelMilli  wli it'll  Uikv  plaee  on  irritiitum  of  the  skin  of  the  eyelids,  or 
u(  tite  ♦^iii'IImh*  4jf  iUv  eyo.  Bruns/^  I^m  don  sty,  and  Wernicke  believe  this 
ivnUw  li»  1m«  in  the  iuft^intir  parietal  lobule.  Central  ptosis  is  not  a  very 
uiiei>tnmon  nymiUom,  and  it  is  probably  oAen  a  distant  symptom, 

77o'  orhiriiftrr  nhpi  \h  one  which  may  Ik?  noticed  in  some  attacks  of 
aiJo|)l('xy  wilh  ht^tniph^gia,  aUer  conseiunsnesi*  liasi  returned.  It  consists  in 
tlila,  that  tire  hemiph^gjo  pemm,  who  dnring  hmltli  has  been  able  to  close 
mvh  eve  w^(mi"nti*ly,  arul  wlio  even  now  am  el  use  l>oth  eyes  together,  or  the 
eye  on  (he  HiHitul  i^itte  alone,  m  unable  to  close  the  eye  on  tiie  paralyzed  side 
by  Itnelf,  Thii*  nign  n^uftlly  |m8se^  away  after  a  short  time.  Sometimes 
w  itli  tliiw  wigii  it  may  nolitt^  that,  wlien  both  eyes  are  eIo!>ed.  the  eyelids 
t*u  the  |iiunlynti  «*i*le  ai^e  brtmght  together  with  some  ctfort,  and  diat  the 
other  num  of  the  i\\\\wr  \mn  of  the  faee  supplied  by  the  seventh  nerve 
urt*  mnnewhut  wautiug  in  [nnver, 

The  writer  olimTVtil  this  j^ym{)tom  very  wdl  marked  and  persistent  m 
m  ixm^  of  IM\  W  allaix^  lt*>iitl\  l<  in  whieli  there  was  etipious  diabetes  iU" 
d|UtlMm  but  tio  aj*i^plexy  or  hemiplegta.  The  diagno«;is  was  obeenpc^  but  a 
gnw  t^4md  lt«bii  waa  imimted  ;  the  however,  pas^xl  frrjm  under 
noliiv  witboat  t^ltfMr  ^mfHimA  developing.    The  patient  was  very  posi- 
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tive  in  her  statemeutj  that  previously  ahe  iiad  been  able  to  close  eik.*li  eye 
by  itstflf  and  separately  from  the  othefj  aud  this  she  could  uow  do  only 
with  one  eye.  In  eaeli  eye  there  was  detachment  of  the  retina,  whieK  had 
oome  on  with  the  diabetes.  In  a  oise  of  hemiplegia,  nnder  the  c^are  of  Sir 
C\  Nixon,  Dublin,  Louis  Werner  observed  the  orbicular  sign.  The  patient 
recovered  sufficiently  to  leave  hospital,  and  iias  not  since  been  heard  of. 

Ocuio- Motor  Disiufbances  due  to  Lemom  in  (he  Optie  liadiations. — These 
motor  derangements  are  similar  in  character  to  tliose  caused  by  cortical 
lesions,  and  rarely  «in  be  diagnosed  from  the  latter^  and  then  only,  should 
they  last  long  enough,  by  aid  of  the  concomitant  symptoms  of  an  attending 
hemianopsia  (no  loss  of  pupil-reflex  or  of  visual  memory,  while  hallucina- 
tions and  subjective  sensations  of  Uglit  may  be  piTsent,  etc,).  But  some- 
where in  tlie  neighl)orhood  of  the  fourth  ventricle  the  motor  and  sensory 
fibres  must  become  separated,  and  a  l(^ion  here  would  interfere  with  the 
voluntary  eyeball -motions  without  causing  any  tHsturljanoc  of  vision.  Were 
the  motor  fibres  from  the  mijcuiar  cortex  alone  diseased  at  this  place,  the 
j>ower  of  accurately  converging  tlie  optic  axes  on  the  visual  object  by 
simultaneous  innervation  of  the  inttTuul  recti  (fusion  of  the  double  images) 
would  be  affected,  as  Knies  points  out,  while  the  other  conjugate  motions 
am)  vision  w^ould  remain  perfect  The  imperfect  fusion  which  sometimes 
occurs  in  tabes  may  be  due  to  disease  at  this  place. 

2.  Nuclear  Ocular  Palsv,  on  Ophtualmoplegta.— In  this  con- 
dition, the  loss  of  powder  of  ihe  ocular  muscles  is  the  result  of  primary 
disease  (degeneration,  hemorrhage,  softening,  iuflammatiun)  of  the  orbital 
nerve  nuclei  in  the  central  gray  matter  of  the  aqut^dtict  of  Sylvius,  and 
floor  of  tlie  fouiih  ventricle.  Tumors  in  the  aqueduct  and  fourth  Yentricle, 
or  in  their  neighborhood  {corpt  jra  quadrigemina,  page  597),  are  capable  of 
producing  tlefectivc  motions  of  the  eyeballs  similar  to.  those  of  primary 
nuclear  palsy,  but  those  cases  are  not  included  in  tlie  term  o|>hthalmoplegia, 
which  it  is  desirable  to  retiia  exclusively  for  the  primary  disease.  It 
must  be  admitted^  that  during  life  it  may  be  impossible  to  make  the 
diagnosis  where  only  a  very  small  tumor  is  concernctl*  I^arger  tumors  of 
this  region  will  probably  be  associated  with  the  general  cerebral  symptoms 
belonging  to  intra-crauial  tumoi-s. 

Pritnary  nuclear  paralysis  may  affect  the  exterior  muscles  of  the  eye- 
ball only,  and  is  then  called  exterior  ophthalmo[>legia ;  or  it  may  affect  the 
interior  raus4'les  only, — the  sphincter  indis  aud  ciliary  muscle, — and  is  then 
called  interior  ojjhthalnioplegia ;  or  Ix^th  of  these  sets  of  muscles  may  be 
jmralyzcd,  when  the  term  mixed  ophthalmojvlegia  is  afif)Hed.  The  ofdi- 
thalmoplegia  may  be  complete  or  incom|>lete :  the  former,  if  all  the  muscles, 
interior  (complete  interior  ophthalmo|)lcgia)  or  exterior  (complete  exterior 
ophthalmopl^ia),  or  both  (complete  mixed  ophthalmoplegia),  as  the  case 
hap|)ens,  be  affected,  altliongh  perhajts  not  every  muscle  in  an  equal  degree; 
the  latter,  if  one  or  moiT  of  the  mus^'Ies  have  quite  escaped  ;  consefjuently 
the  combinations  met  with  are  numerous.    One  eye  alone  may  be  attacked 
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{compktej  partial,  or  mixed  montwnlar  ophthalmoplegia),  or  both  eyes  majr 
be  i>aralyzed  (complete,  partial,  or  mixed  double  ophthalmoplegia).  Prob- 
ably the  most  common,  and  csertainly  the  mo^t  characteristic,  case  is  that  of 
complete  or  incomplete  double  exterior  ophthalmoplegia.  In  the  complete 
cases  the  eyeballs  are  as  immobile  as  thougli  fixed  in  cement ;  in  the  incom- 
plete cases  those  groups  of  muscles  which  are  associated  in  their  actions  are 
the  most  liable  to  be  attacked.  The  monocular  cases  are  rare.  The  levator 
palpebrsB  is  not  oilen  affected,  and  even  in  cases  of  complete  exterior  oph- 
thalmoplegia, when  ptosis  is  present,  it  is  usually  incomplete, 

Nuclexir  jmlsy  may  be  congenital  and  non-progressive.  CJongenltal  ptosis, 
which  is  frequently  combined  with  loss  of  power  in  the  superior  rectus,  and 
is  usually  binocular,  is  of  ttiis  natum. 

A  |>eeuliar  congenital  nuclear  affection  is  described  by  Sydney  Phillips.* 
When  the  patient  looks  to  the  riglit  or  to  the  left,  the  upper  litl  of  the  other 
side  droops  so  as  to  prt>duce  nearly  coni]jlete  pto^is^  while  the  upi>er  lid  on 
the  side  towards  which  the  patient  directs  the  eyes  remains  raised.  Phil- 
lips suggests,  as  an  explanation  of  these  cases,  an  unusually  close  commis- 
sural connection  between  the  nuclei  of  the  two  third  nerves^  which  causai 
relaxation  of  the  levator  along  with  that  of  the  internal  rectus. 

Another  remarkable  form  of  congenital  nuclear  patsy  and  spasm  is  that 
in  which  congenital  monocular  pttisis  is  associated  with  spasmodic  move- 
ments of  the  affected  eyelid  during  the  action  of  certain  niuscW  of  the  jaw. 
The  first  of  these  cases  was  reportc^l  by  Marcus  Gimn,^  and  since  then  some 
twenty  similar  cases  have  been  recorded.  In  Gunn's  case,  with  slight  con- 
genital ptosis  and  myosis  on  one  side,  the  affected  eyelid  was  raised  quickly 
and  powerfully  when  the  external  pterygoid  of  the  same  side  was  jiut  in 
action,  and  this  positiun  of  the  eyelid  was  maintained  as  long  as  the  jaw 
was  kept  drawn  to  tiie  right.  In  eating,  the  effect  was  startling.  A  com- 
mittee, of  which  Gowers  was  a  member,  examined  the  case,  and  reported 
that  there  must  be  an  abnormal  connection  between  the  central  mechanism 
for  the  external  pterygoid  and  the  levator  muscle,  the  simplest  explanation 
being  that  the  levator  is  innervated  both  from  the  nucleus  of  the  third 
nerve  and  from  the  external  pterygoid  portion  of  the  firth  nerve.  Since 
the  innervation  from  the  thiixl  nerve  nucleus  is  defective,  it  may  Iw  assumed 
that  in  thtse  cases  some  of  the  fibres  of  the  levator  palj>cbr£e  poi*tit>n  of 
the  thiid  nerve  arise,  not  from  the  nucleus  of  the  thinl,  but  from  that  of 
the  motor  part  of  the  fiftli.  The  condition  always  remains  unchanged 
through  life* 

Acquirctl  nuclear  palsy  is  either  chronic  or  acute,  and  of  these  the 
chronic  form  is  much  the  more  common. 

Chronic  nuclear  palsy,  calkd  clironic  polienoephalitis  superior  by  ^Ver- 


»  Transactions  of  the  Opbthi&lmological  Society  of  the  United  Kingdom,  yVh  p.  3(KS. 
See  tkho  Bnmnmgi  i  hi  do  in ,  x,  p.  187, 

»  Trajj^MJlioiifl  of  the  Uphthalmolugical  Society  of  the  United  Kingdom,  iii.  p.  288. 
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oieke/  may  exist  at,  or  apixmr  soon  after,  birth  or  in  the  early  years  of  life, 
and  may  remaia  in  skitu  quo  all  through  life  without  becoming  worse,  and 
without  becs>ming  complicated  witli  other  nerve-lesions.  But  the  disease 
in  these  infantile  cases  can  be  also  for  mauy  years  of  the  patient's  life 
slowly  progrcssivej  until  it  finally  becomes  stationary.  Interior  ophthaU 
moplegia  is  rare  here,  but  all  six  orbital  muscles  in  each  eye  may  be  para- 
lyzed, and  ptosis  is  the  rule.  This  progressive  infantile  form  has  a  ten- 
dency to  be  aecompaiiitil  by  nuclear  [mralysis  of  the  facial  nerve  leading  to 
facial  atrophy  ;  and  the  ocular  paralysis,  once  established,  does  not  undergo 
cure.  It  does  not  seem  that  a  complication  with  bulbar  symptoms  is  to  be 
feared. 

It  is  more  usual  to  meet  with  chronic  nuclear  palsy  which  has  come 
on  in  adult  life.  Many  of  these  cases  deserve  the  term  stationary,  inas- 
much as,  a  certain  number  of  muscles  having  become  paralyzed  in  a  short 
time,  the  others  remain  healthy,  and  the  condition  become  confirmed,  no 
extension  to  the  bulbar  nuclei  taking  place. 

But  the  most  common  form  is  what  is  known  as  chronic  progressive 
ophthalmoplegia,  appearing  in  adult  life.  In  it  the  diseaj^  usually  attacks 
the  nuclei  of  only  one  or  two  muscles  at  first,  and  often  those  of  associated 
muscleSf — e.ff.y  thorn  which  move  the  eyes  upward  or  downward  or  from 
side  to  side, — the  jwwer  of  convergence  being  maintained,  and  in  its  prr^- 
resSj  likewise,  it  may  be  associated  movements  which  fiucoessively  become 
impeded.  Moreover,  starting  at  any  part  of  the  nuclear  region,  the  difk^ase 
may  spread  forward  or  backward.  Id  this  way  it  may  not  extend  beyond 
the  nuclei  of  the  third  and  fourth  nerves,  or,  beginning  in  them,  it  may 
extend  forward  to  the  uuclel  for  the  interior  muscles,  or  it  may  begin  in  the 
latter  and  extend  backwaixi.  Again,  beginning  in  the  nuclei  in  the  floor 
of  the  fourth  ventricle,  with  some  of  the  symptoms  of  bulbar  paralysis, 
it  may  after  a  time  attack  those  of  the  eyeball  muscles,  or  the  disease  be- 
ginning  in  the  ocular  nuclei  may  spread  to  the  bulbar  nuclei. 

Very  occasionally,  as  in  three  cases  observed  by  Hnghlings  Jackson/ 
in  place  of  ptosis,  there  is  a  partial  paralysis  of  the  orbicularis  palpebra- 
mm,  so  that  J  in  washing  the  face,  soap  gets  into  the  eyes,  and,  even  with 
the  greatest  effort  at  closure,  light  is  still  seen  between  the  eyelids,  and  little 
resistance  is  offered  to  passive  elevation  of  the  upper  lid.  The  probable 
explanation  of  this  is,  that  the  oculo-facial  group  of  muscles  (frontalis,  car- 
nifratnr  supercilii,  and  orbicularis  palpebrarum)  is  innervated  from  the 
third-nerve  nucleus  by  way  of  the  jiostcrior  longitudinal  bundles,  the 
fibres  passing  then  in  the  trunk  of  the  facial  nerve  to  supply  the  group  in 
questiun.  The  exi>erimenfcs  of  Mendel  *  render  the  existence  of  such  an 
arrangement  veiy  probable,  and  it  also  receives  support  from  a  case  of 


'  Lehrbucli  der  Gehlmkrankheiten,  iii  S.  468. 

*  The  Lancet,  July  16, 

*  Ncurulogitch^  Centralblatt,  1867,  S.  MT. 


UtWmt  ^udfi/m  vUcb  mm  cnefitll;  studied  hf  Tootk  nd  Tttrner/  and 
tfrnu  il»fw  ttiA)ti0  cawi  of  iiolttted  imljm  of  tlie  ofbieekriB  of  the  upper 
lid  atiimrid  \3j  fSh%^  VtmMf  thta  partial  ligopbtbaliiioe  tD%)it  be 
fimod  IMft  (^ft«  io  fiMf  of  gphthilmaplfgia  esteriorj  wm  tt  gysteiiMitkally 

Ptijiiii  b  nfjt  very  vtmmtn  in  diratiie  progreBdve  uphthflltnoplegia,  eimI 
tb«  (rit«fior  ifiiijii'li4(  fw(*ii*nt)y  i^np'f.  The  progreas  of  the  dbea^  often 
omirm  a  rifJinUrf  of  ymn».  At  tlie  txtmmeac^i'inerit  diplopia  is  coiiipktii«d 
rif^  tiut  nllif  A  time*  It  V(*ry  off  in  diiappearft  without  any  impro%'ement  in 
till-  iY|ifjttjri1iiiojik^gifi«  The  f^ctu^nil  hcralth  %b  for  the  most  part  satisfec^ory, 
filMio*ij;li  (  lu  in  oft4*n  r  iffMjd  d<  al  of  cerehnd  lethargy*  But,  if  the  diseose 
ii|rrin«l  U%  \\w  hnWmv  niicki,  diistrtsHiiig  symptotus  ar€'  produeecl,  and  even 
typtinl  biillmr  |Mdj*y  with  a  fatal  result  ia  sometimes  seen.  Moreover,  io 
t\\vtm\v,  uur  li  rir  pfll*iy^  the  diseaM*,  hy  spreading  to  the  ganglion  cells  of  the 
anil  I  J*ir  e**nM»a  of  tlio  Hpiiial  cord,  may  lead  on  to  progressive  muscalar 
tttrtrpliy* 

III  tliit  ftm^rf>iij^^  ahronin  ophthalmoplegia  has  been  represented  either 
lUi  rM^r'urriuK  hy  ilw'if,  or  m  hmnnxng  t'omjjlit'atcd  only  with  it^  prototypes, 
— hiillmr  jmralyHli,  imn\  or  well  marked,  and  progressive  muscular 
nlrophyi  hut  tlji*  *]l**rft»(*  Hometuum  <Hmi  pi  lea  tes  other  forms  of  disease  of 
tliti  tjrrvoim  MViiteriu  a,  T«b^8,  (H^x*  also  page  G37.)  Diplopia  due  ta 
(mit^iH  or  rviMi  njiiiplet*^  \im  of  power  in  one  or  two  orbital  mu^les, 
whirh  »oon  |mp4PM*?4nway  to  reeur  omisioiuilly,  is  not  an  uncommon  symptom 
h\  llni  prmlrutnal  i^tagrn  of  lommotor  ataxy.  Its  cause  is  probably  a  vas- 
itulirr  dinlntiMiniH%  or  a  *4ligbt  rjK'nflynutiSj  in  the  nuclear  region.  On  the  ^ 
utiu'r  hand,  tlm  (H)mi>lete  and  permanent  paralysis  of  an  isolated  orbital 
nuiid^i  whii'h  in  siMnt  times  seen  in  tnk^s,  Is  pmlmbly  to  he  reganled  as 
4u<»  to  a  ]M*ri|iheml»  and  not  to  a  nuclo^ir  disai&e  of  the  nerve.  BtJt  well- 
niiirkiH)  uui'ltmr  j»arHly**is»  aftix  tiug  a  nuudier  of  the  muselei  of  each  eye, 
dm»«  fHvmetinu^si  np|itar  (^^inoidently  with  the  earlier  symptoms  of  tabeo^ 
or  it  mav*  pii^nnh^  theiu,  or  it  may  apjM^r  mine  months  later.  In  these 
fWiMi  hulliar  (uinilym^  \\\\^  ^tnutime^  also  beeti  noted,  b.  Dissemiitalid 
ielmmtik  alto  i^^^'  tUtl.)   The  nuelcar  paralysis  here  is  dae  to 

italmiM)  patrhfit  ia  the  nuv^ltw  region,  whieh,  according  to  tlieir  db^bti- 
tkm,  may  ^v«*  vwrn  to  any  Asgree  or  kind  of  o|>hthalmciplefia,  altboff^  ifaa 
intf^rKO'  mii9ck«  iir^  w%  often  attacked.    At  fir^t  the  patalyse?  are 
ililbl  und  Mapotary.   NYil«gwis  is  a  synipttun  often  seen  in 
■dhiOilin  bdlk  with  and  wtllMill  opkltkatmoplcgta  i  mim  twitehinga  nf 
ignfaitt^  fi|i«eiilty  at  ihm  vxtnme  posttkm  of  thetr  minimis ;  but  it  is  noi 
y«l  knumi  wlltllif  tha  snrmfiPiM  »  la  be  ie<m«d  In  oentnl  diam^  to 
umimr  hdm^  nr  In  ptfiplmlniMonsnr  tlie 
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€,  GeDeml  pamlysis  (puge  617)*  Nuclear  ocular  paralYse:^  are  occasionally 
observe<l  in  this  connection,  Exophtbalmic  goitre.  Some  cases  of 
chronic  ophthalmoplegia  are  recorded  as  ocjcurring  in  this  dis^sej  and 
they  lend  support  to  the  view  oi'  those  who  hold  that  Graves's  disease  is 
due  to  bulbar  nuelear  disease*  If  the  levatfir  palpebrie  be  paralyzed^  the 
aspect  of  the  imtient  will  he  markedly  different  from  that  which  is  usual  in 
Graves *s  disease.  But  in  this  disease  some  care  must  be  exercised  in  making 
the  diagnosis  of  ocidar  palsy >  lest  defective  motion,  due  merely  to  the 
proptosisj  be  mistaken  for  it,  In  severe  cases  of  multiple  neuritis  oph- 
thalmoplegia is  occasionally  seen,  but  it  is  probably  even  here  sometiines 
due  to  nuclear  diseimCj  rather  than  to  peripheral  disease  of  tlie  ocular  nerves. 
Ophthalmoplegia,  esi>ccially  ophthalmoplegia  interna^  is  also  found  as  a 
post-diphtheritic  affection,  and  more  rarely  after  measles  and  scarlatina. 
In  some  of  these  eases  the  lesions  are  probably  nuclear,  but  in  others  they 
may  lie  regarded  as  of  the  nature  of  peripheral  neuritiSi 

Of  acute  nuclear  palsy  there  are  two  kinds  :  1,  the  peracute  or  sudden 
nuclear  palsy^  and,  2,  the  subacute  nuclear  palsy. 

The  }>eracutej  or  sudden,  nuclear  palsy  is  tlie  form  first  described  by 
Wernicke,*  under  the  n:ime  of  acute  hemorrhagic  poUen cephalitis  sujierior, 
in  contratlistinction  to  acute  policucep  ha  litis  inferior,  or  acute  bulbar  paral- 
ysis. Sinc^  Wernicke's  two  first  obscrveil  cases  only  some  fouiieen  or 
fifteen  othei's  have  been  recordetlj*  anil  hence  it  would  scera  to  l>e  a  rare 
diseased  condition.    Chronic  alcoholism  is  its  nearly  constant  catipe. 

The  onset  of  the  ophthalmoplegia  is  very  rapid,  or  almtjst  sud  len,  and 
is  usually  aeojmpanied  by  much  headache,  somnolence^  delirium,  and  ver- 
tigo; also  by  vomiting,  painful  cramps  in  the  extremiticBy  and  unsteadiness 
of  gait,  or  even  marked  loss  of  pc^wer  in  the  legs.  In  two  instaneea  there 
was  optic  neuritisj  and,  although  tliis  was  not  of  the  congestion-papilla 
ty[>e,  yet  it  is  evident  that  when  the  symptoms  are  taken  together,  some  of 
these  cases  may  be  mistaken  for  intra-cranial  tumor.  The  temperature  was 
above  normal  in  one  case  only. 

The  ophthalmoplegia  is  liable  to  vary  in  its  degi^e  from  day  to  day. 
The  symptoms  increase  rapidly  in  violence,  and  the  patient  dies  in  from  two 
to  fifteen  days,  recovery  having  occurred  in  but  one  case.  Death  is  caused 
by  the  su|X*rvention  of  acute  bulbar  paralysis,  or  by  the  alcoholic  or  other 
poisoning  to  which  the  condition  is  due. 

The  most  constant  and  most  marked  post-mortem  appearances  in  these 
ca'^cs  are  innumerable  miliary  hemorrhages  in  the  central  gray  matter  of  the 
third  and  fijurth  ventricles  and  of  the  aqueduct  of  Sylvius.  Thei-e  are  also 
signs  of  inflammation  consisting  in  prolificatiou  of  tlie  ejiendyma,  as  evi- 
denced by  tliickening  with  the  formation  of  minute  gratnilations.  Occa- 
sionally, hemorrhages  are  seen  througliout  the  whole  of  the  mid-brnin,  in 

*  Lehrbuch  der  GehirnkTankheitenj  ii,  8.  229. 

'  See  Boed*ikc?r*s  paper  in  Archiv  fur  PgychintHo  und  Nonrenkrank'hefteTi,  1805,  isvii 
8.  8 to,  iitid  MurftwiefiTfl  paper  ir*  NeurologiBohea  Centralblatt,  Nrs.  2  utjd  8,  1897. 
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the  white  as  well  as  in  the  gray  substance.  A  diseased  state  of  the 
of  the  vessels  has  been  actually  observed  in  but  two  or  three  of  the  cases  ; 
yet  the  hemorrhages^  the  engorgement  of  the  vessels^  and  the  abundanee  of 
very  small  vessels  present,  all  indicate  that  there  is  vascular  disease. 

Inasmuch  as  direet  lesion  of  the  nuclei  of  the  paralyzed  orbital  muscles 
by  the  hemorrhages  is  not  always  present,  the  ophthalmoplegia  cannot  be 
regarded  as  being  caused  by  nuclear  disease  in  the  strict  sense  of  the  term, 
but  is  proljaWy  due  either  to  functional  derangement^  the  result  of  the 
proximity  of  the  disease,  or  it  is  an  effect  of  the  general  toxiemia  on  the 
nndei. 

The  subacute  nuclear  palsy  eomes  on  less  suddenly,  and  progresses 
ttiore  slowly.  Its  initial  stage  is  often  attended  with  headache  and  lethargy, 
but  other  hea<l-symptoms  are  not  marked.  It  is  frequently  nocompl Seated 
by  bulbar  paralysis,  and,  even  when  so  complicated,  it  is  capable  of  termi- 
nating in  partial  or  complete  recovery  witliin  a  few  wwks  or  months. 

Mhiog}/  of  Nuclear  Pal^sy, — The  primary  cases  of  this  afleclion  have  m 
their  most  common  caus^  syphilis  and  alcoholism.  Those  cases  which 
occur  in  youug  children  are  possibly  cansedj  in  many  instances,  by  a  con- 
genital predisjKJsition,  the  result  of  the  existence  of  one  or  other  of  these 
states  in  their  forefatliers-  Other  causes  observeil  have  been  exposure  to 
cold,  poisoning  by  nicotine,  lead,  sulphuric  acid,  carlKiuie  oxide,  and  tainted 
meat. 

Nuclear  palsy  has  been  seen  with  diabetes  and  with  purpura,  and  as  a 
sequela  of  epidemic  influenza  (ia  grippe).  Traumatic  nuclear  palsy  may 
occur  from  blows  or  falls  on  the  head  without  fracture  of  the  skull,  the 
form  of  lesion  being  hemorrhage  in  most  instanceSj  but  iM>metimes  the  mere 
concussion  appeai-s  to  be  competent  to  derange  the  nuclear  functions*  Paral- 
yses of  orbital  nerves  also  oecnr  as  the  residt  of  fractun  s  of  the  base  of  the 
skull  (page  602),  and  it  is  not  always  possible  where  there  are  no  concomi- 
tant symiitoms  to  distinguish  these  cases  from  cases  of  traumatic  nuclear 
|i«ralysis.  One  casc^  is  recoitleii  iu  which  both  sixth  nerves  were  paiul3^zed 
by  a  stroke  of  lightning,  the  lesion  being  probal>ly  nuclear.  In  a  certain 
number  of  cases  no  cause  can  be  assigned,  and  Bristowe*  and  others  record 
cases  of  functional  ophthalmoplegia. 

Pathology  of  Nitclmr  Pfr%. — In  chronic  progressive  ophthalmoplegia, 
a  simple  atrophic  degeneration  of  the  cells  of  the  nuclei,  as  was  proved  first 
by  Hutchinson  and  Gowers/  ami  afterwards  by  Buzzard,*  Ross,^  Westphal, 
anil  Siemerhng,*  is  the  starting- jK>int  of  the  diseased  condition;  but  the 
entire  motor  neuron  (nucleus,  nerve-trunk,  muscle)  oft;en  undergoes  degener- 

i  Emerson,  The  New  York  Medical  Journul,  1886,  pt  i,  p.  520. 

*  DiMa8«0  iff  th©  Nervnufl  Sy-^tL^tii, 

*  Medko-Chimrgical  Tninsactiom,  1879,  lx\l  p.  312, 

*  Brain,  v.  p.  87. 
^  Ibidein,  April,  1880,  p.  24. 

*  Archiv  fiir  Pay chiu trie  und  NervenkMtikhdtenj  ixiL  und 
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ation*  In  the  other  forms  the  fi>llowrng  changers  have  l>een  ibimd  tn  the 
nuclei :  hemorrhage,  softening  the  result  of  thrombosis,  aeutG  hemorrhagic 
inflammatioo,  and  acute  or  chronic  niflammatory  degeneration.  The  de- 
generative changes  are  sometimes  seen  to  extend  to  the  nerve-roots, 

Treaimmt  mmi  in  the  first  instance  be  diiTcted  to  the  primary  muBe,  if 
it  can  lie  ascertained,  and,  where  the  cause  is  unknown,  strychnine  mid  large 
doseB  of  iodide  of  potassium  are  recommended, 

DiafpwBW, — The  diagnostic  signs  of  nuclear  ocular  palsy  are :  its  usually 
bilateral  occurrence,  the  frequency  with  which  either  tlie  interior  or  the 
exterior  ocular  muscles  alone  m*e  p«raly»ed,  the  fi^eciuently  synimetrical 
affection  of  the  muscles,  and  the  frequent  integrity  of  the  elevators  of  the 
eyelids. 

The  third  ia  by  far  the  most  (x>ramon  nerve  to  be  attacked,  either  alone 
or  with  the  sixth  and  fourth  nerves ;  and  the  immunity  of  tlie  levator  pal- 
pebrf^  and  of  the  interior  muscles  of  the  eye,  so  often  ol>served  with  exterior 
ophthalmoplegia,  can  only  be  with  a  nuclear  lesion  j  for,  in  tlie  aqueduct 
of  Sylvius  the  nuclei  for  tlie  iris  and  ciliary  muscle  and  for  the  levator  lie 
at  some  distance  from  tlie  nuclei  for  the  other  muscles  supplictl  by  the 
third  nerve,  while  third-ner\'e  paralysis  from  a  lesion  of  the  Iruuk  of  the 
nerve  at  the  base  of  the  brain  is  more  likely  to  involve  a  I  tlie  biunches  of 
the  nerve.  But  tlie  levator  and  interior  muscles  maybe  attacked  in  unclear 
paralysis*  and  in  that  case  the  bilateral  nature  of  the  affection  will  aid  in 
the  diagnosis.  Again,  the  paby  may  be  monocular,  and  involve  all  the 
branches  of  the  third  nerve  ;  this  is  mre,  ami,  if  the  si^th  and  fourth  be 
not  also  paralyzed,  the  diagnosis  may  be  imj>ossible,  unless  the  further  de- 
velopment of  the  case  enable  it  to  be  made. 

Pfliiger  publishes^  a  unique  ease  of  almost  isolated  paralysis  of  each 
superior  oblique,  which  he  diagnosed  to  be  of  nuclear  origin. 

Altsolute,  or  almost  alisoUitej  loss  of  motion  of  one  eyeball  may  be  caused 
by  thrombosis  of  the  cavernous  sinus,  whhh  may  subsequently  spread  to 
the  opposite  cavernous  sinus,  causing  a  similar  loss  of  motinn  in  the  other 
eye.  The  diagnosis  betw^een  this  condiiinn  and  ophthalmoplegia  proper 
depends  on  concomitant  signs  of  thrombosis  of  the  sinus  (proptt7si8,  cedcma, 
optic  neuritis,  etc.,  see  page  605)  and  on  the  loss  of  sensation  in  the  oph- 
thalmic division  of  the  fifth  nerve,  which  occurs  in  cases  of  thrombosis, 
but  not  in  those  of  ophthalmoplegia* 

Tlie  two  following  symptoms, — conjugate  lateral  paralysis  and  paralysis 
of  convergence, — although  not  usually  includetl  in  the  term  ophthalmo- 
plegia, are  in  truth  often,  if  not  always,  cause<l  Ijy  nuclear  disease. 

Conjugate  Lateral  Pamfyms  (not  to  be  confused  w^ith  conjugate  deviation, 
page  583). — By  this  term  is  meant  lose  of  the  jwwer  of  moving  the  eyea 
consensually, — to  the  right  or  to  the  left,— while  all  oiher  ocular  motions, 
including  tlie  power  of  convergence,  are  retained.    Conjugate  lateral  pa- 


1  Archiv  flar  Ophthalmologic,  jtxxviL,  3,  B.  71. 
Vol.  IT.-3S 
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ralysis  seems  to  be  the  only  form  of  conjugate  paralysis  whivh  is  causc'd  bf 
primary  nuclear  dis^^ase.  Tlie  vertical  fi>rms,  otber  motions  of  the  eye 
being  retained,  have  been  noted,  so  far  as  the  writer  is  aware,  only  wi 
tumors  of  the  quadrigeminal  region  (page  598). 

The  prevailing  view  as  to  the  mode  of  government  of  tlie  lateral  mo- 
tions of  the  eyeballs  by  the  nuclei  of  the  OLHilo-motor  nerves  Is  that,  for 
the  puri>ose  of  these  motions,  the  nucleus  of  the  sixth  nerve  on  either  side 
governs  not  only  the  action  of  the  external  rectus  of  the  same  side,  but  also 
the  action  of  the  internal  rectus  of  the  opposite  eye,  and  that  this  is  eifected 
by  means  of  eommunicating  fibres  between  the  sixth  nucleus  of  one  side 
ami  the  third  nucleus  of  the  opposite  sidej  the  existence  of  which  in  the 
posterit^r  longitudinal  fasciculus  was  demonstrated  by  Graux,' 

Conjugate  lateml  panilysis  is  held,  therefore,  to  l>e  caused  by  a  lesion 
of  the  sixth  nucleus,  Bennett  and  Saville  have  ret^ordc^*  a  typiail  case,  in 
which  tbe  patient  suddenly  became  affected  with  loss  of  }Mnvi?r  of  the  asso- 
eiated  lateral  motion  of  the  eyeballs  to  the  left, — lefY  external  ret*tns  and 
right  internal  reetus^^ — with  consequent  diviation  of  the  eyes  to  the  right, 
while  the  jwwer  of  associated  action  of  the  right  internus  with  the  left  ia- 
ternus  for  the  purpose  of  convergence,  and  its  power  of  moving  the  right 
eye  to  the  left  wiien  the  left  eye  was  closet!,  were  [>erfectly  maintained.  But 
the  left  external  rectus  was  completely  paralyzed  for  all  piir[X)ses,  (In 
some  cases  the  implicated  ejcternal  rectus  maintains  its  isolatctl  action  when 
the  other  eye  is  closed,  and  the  power  of  t'onvergt^nce  is  not  rc*tained.)  The 
ease  ended  fatally,  owitig  to  other  coniijlieations,  and  at  tlie  iK)st-mortera 
examination  a  small  patch  of  softening  was  found  to  occupy  the  i>osition 
of  the  left  sixth  nucleus. 

Other  than  true  nuclear,  or  even  pontine,  lesions  may  be  the  cause  of 
conjugate  lateral  paralysis  as  a  distant  symptom.  Thus,  for  instance,  in  m 
case  mentioned  by  Oppenheim,'  a  tumor  springing  from  the  basal  surfi 
of  the  left  cerebt^llar  hemisphere  pressed  ui^n  the  left  side  of  the  pcjns,  an 
caused  wujngate  imralysia,  the  eyes  being  turned  to  the  right 

In  conjugate  paraly-is,  then,  the  deviation  is  such  that  the  eyes  loo 
away  fmm  the  lesion,  tbe  opposite  of  what  occurs  in  conjugate  deviation 
due  to  c<irtieal  lesions.  In  irritative  nuclear  lesions  the  eyes  must  look 
towards  the  side  of  the  lesion*  Diplopia  is  rarely  present^  and  then  not  in 
a  marked  degree. 

But,  if  the  symptom  of  lesion  of  the  sixth  nucleus  be  conjugate  paral- 
ysiSj  the  same  li^ion  caiuiot  cause  simple  [mndysis  of  the  external  rectus, 
as  many  autliors  hold  it  to  l>e  capable  of  doing,  Bennett  and  Saville  sug* 
gcst,  that  in  what  is  cjdled  nuclear  paralysis  of  the  sixth  nerve,  atfecting 
tiiat  nerve  on  its  own  side  alone,  tbe  lesion  is  not  in  tlie  nucleus,  but  in  the 
efferent  fibres  from  the  nucleus  to  the  external  rectus.    Knics  suj 


I 


1  De  la  pfiralyiie  du  mcrti^ur  oeulaire  exteme,  avoe  dSvmtion  ooajugle,  Furis,  188&p 
'  Bmin,  July^ 

>  Lchrbuch  duT  Ni«rvonkranklit;ilen,  BerUn,  1894,  3  542. 
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what  is  less  likely,  tliat  uiiekftr  paralysis?  uf  the  sixth  nerve  is  really  due  to 
a  lesion  at  the  luieleus,  but  that  conjugate  paralyeis  is  due  to  a  lesion  in  the 
communicating  fibres  between  the  sixth  and  third  nuelef. 

Id  conjugate  paralysis,  therefore,  the  internal  m'tus  of  one  eye^  although 
inactive  to  either  the  voluntary  or  the  reflex  impulse  of  conjugate  motion 
enianating  fmin  the  sixth  nucleus  of  the  opposite  ^idc,  acts  in  all  other  re- 
Bisects  normally, — because  the  muscle  remains  m  connection  with  its  own 
third-nerve  nucleus  and  with  the  nuelear  ecntre  for  convergeuce, — yet 
sometimes^  along  with  loss  of  the  eonjngate  lateral  motioos  of  the  eyes,  the 
power  of  convergeoce  is  lost,  and  in  such  eases  disease  of  the  nucleus  for 
convergence  must  be  present. 

That  form  of  ophthalmoplegia  which  consbts  in  loss  of  the  lateral  mo- 
tions of  the  eye  to  each  side  is  nothing  more  than  donble  conjugate  lateiid 
I>aralysis  due  to  disease  of  each  sixth  nerve  nucleus,  A  case  in  which  this 
diagnosis  was  made  is  recorded  by  ilulius  Wolff/ 

Parat^m  of  the  Power  of  Oonverf/enc^. — There  can  be  little  doubt  tliat 
a  special  nucleus  in  the  aqueduct  of  Sylvius  governs  the  act  of  convergence 
of  the  visual  lines.  This  is  probably  (Knies)  the  nucleus  which  in  Perlia'g 
diagram*  is  represented,  unlike  the  other  nuclei,  as  a  single  and  not  a 
double  nucleus,  lying  in  the  middle  line  between  and  close  to  the  nuclei  for 
the  ciliary  rauscleSj  and  not  far  from  those  for  the  sphincters  of  the  pupils. 
A  stimulus  fnm  this  nucleus  w^ould  presumably — the  fact  has  yet  to  Ije 
definitely  asccrtaintd — throw  the  two  internal  ra^ti  mus<*lGS  into  simul- 
tanecaii^!  action.  Its  corresponding  cortietd  centre  would  be  the  macular 
centre,  liesion  of  the  convergence  naeleus  would  cause  loss  of  the  power 
of  convergence,  without  interfering  with  the  response  of  the  intern  i  to  a 
stimulus  coming  from  their  own  nuclei,  or  for  the  conjugate  lateral  motions 
from  the  sixth  nucleus. 

In  paralysis  of  convergence,  although  the  eyes  together  and  separately 
can  lie  movcti  to  the  utmost  limit  of  normal  lateml  motion  towaiils  each 
Bide,  yet  if  the  patient  be  calletl  on  to  look  at  (he  surgeon^s  finger  held  up 
iu  the  middle  line  while  it  ts  bmught  gradually  closer  to  his  eyes,  it  will 
be  found  that  he  cannot  maintain  the  fixation,  but  that,  owing  to  want  of 
power  of  eonvcrgenee,  the  eyes  remain  in  the  jmi'allel  position.  The  loss 
of  power  of  convergence  may  be  complete  or  parti  ah  There  is  some 
homonymous  diplopia  in  every  part  of  the  field  of  fixation. 

The  accommodation  is  completely  or  [mrtially  pamlyml  in  these  ea^^es, 
and  it  is  usually  defective  even  if  one  eye  be  closed^  showing  that  the  im- 
perfection of  the  accommodation  cannot  be  reganled  as  dei>eodent  on  the 
paralysis  of  convergence  alone,  Thei'e  is  no  mydriasiSj  but  the  ]iupillary 
reflex  on  attempted  convergence  m  wanting,  while  the  reflex  to  light  is 
maintained,    Diflieuhy  in  estimating  distances,  in  const.H][uence  of  the  loss 


'  Archiv  fur  Augeiiheilkunde,  1898,  nxxxl  &.  257* 

'Yon  Gmefe's  Arcliiv  far  OphEhalmologie,  xixv.^  4^  8.  297 
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of  power  of  couvergence  and  accoinmodatloQ,  is  usqslIIj  prmmL  Vir 
was  noted  by  PaiinaiuP  as  beitig  often  oitmplaiued  of  by  padeiit^  ,  , 
this  symptom,  and  other  authors  since  him  have  showo  that  it  doen  luit 
depend  on  the  motor  disturbance*  It  la  difficult  to  offer  an  cxpbijsliin» 
of  it  That  proiKised  by  Parinaud,  that  the  lesion  causing  the  lo&a  of  im^ 
vergent^  jKiwer  is  in  the  cerebelluni,  must  now  lye  aijaiidoned. 

This  (lamlysis  of  convergence  h  quite  distinct  from  insn0ieiency  of  ik 
internal  ix?cti  muscles  found  in  connectiou  with  myopia,  etc,  Lti?is  of  <m- 
vergiiij^  power  is  often  present  in  exophthalmic  goitre,  but  ranst  i^-rvfem"! 
to  a  meclianical  cause  rather  than  to  paralysis  properly  so  called. 

Ealos  has  recx)rded^a  very  iiiteR-'stiug  example  of  ihh  symjmim  iu  a 
child  of  tliirteen,  who  pix^Bcnted  no  other  evidenee  of  disease,  and  in  Tsbom 
recovery  took  place  after  a  number  of  years. 

ParinaiKP  and  Uhthoff*  point  out  that  {mralysis  of  the  power  of  c*>d- 
vergeucc,  jiartial  or  c<^>mpletej  without  lo-ss  of  lateral  motion,  Is  a  form  of 
nuclear  palsy  which  is  relatively  frequent  in  disseminated  eclenjsis** 

A  case  of  spasm  of  convergence  ia  recorded  by  Berry.*  It  Sfcto^  ftiAf- 
able  that  it  was  an  hysterical  affection* 

Sp<i»ni  of  Ocular  3Ime!ea  due  pmhably  to  PQudne  Lmiom. — -Tliis  h  tfce 
most  convenient  place  at  which  to  refer  to  this  raix'  symptom.  Gowcfslias 
iwordcd^  two  cases  of  spasm  of  the  external  rectus,  causing  the  eve  t^j 
move  towards  the  external  canthns  w^hile  its  fellow  remain^  still,  the  nttack 
lasting  a  few  seconds*  The  seat  of  tlie  disease  was  probably  in  the  yt^i 
\mt  Its  exact  |K)sition  and  nature  are  uncertain.  Gowers  also  reconl.^*i 
case  of  Bright*s  disease  in  whichj  with  other  symptoms  indi^mtinga 
of  the  pons,  there  was  ctmjugate  paralysfs,  the  eyes  being  turnf^l  tn  tb^ 
left.  Vwnxi  time  to  time  they  were  turned  still  farther  to  the  left,  ami  at 
the  same  time  agitat4?d  by  violent  nystagmus,  in  which  tlie  quick  rotive- 
ment  wa^^  to  the  left,  the  slow  return  to  the  right.  After  death  a  K'sion  m 
the  right  side  of  the  pons  was  fijund.  Gowers  thinks  that  the  inmaiei 
paroxvsmal  movement  to  the  left,  and  the  quick  nystiigmie  movement  la  tbf 
same  direct  ion ,  ai'e  to  be  regarded  as  liberated  from  the  unaffe<.*tetl  left  A 
of  the  pons,  under  the  influence  of  the  Itsion  of  the  right  side*  | 


>  Brain,  ix,  p.  8^0* 

i  Tninsactioni  of  the  Opbthalmulogical  Society  of  the  United  Eiiigdon),  I?,  p  100^ 
fiad  xiiL  p. 

'  Fftralvsie  d©  la  conirergence,      Pn^s^t^*  mfdieal,  8  Mai,  1886. 

*  Arclnv  Cur  P^ycbiatrie  und  Nervenkn*nkhi'iteiiT  JestI-  p*  382. 

*  In  ftfiditloii  to  tho^^mentionedt  th(*  ft»llowiiig  t^femnw*  on  this  subject  may  1» 
Pariniud.  BuUelina  et  m^moir^  d<3  1h  Socvot^  franj^rtiae  d'OpbtAliimksgie.  1880  and 
aad  Awhivft*  de  neiirologle^  Mars,  \  Alfred  Graefo,  IntenuiliottJil  Opbtbulmok^^f*' 
Congresu,  1888;  StoHing  und  Bruns^  Arehiv  filr  Ophthalmolagu?,  xxxiY,  a,  8,  t?2.  «n<* 
Neurol ogiftcl I Central blntt,  1888,  November  15;  Peter?,  C^nlTalblati  fiir  pniktbcli' A" 
genbpilknndp,  1889»  S.  225. 

*  TmnfHCtiona  of  the  Opbtlialmobglcal  Society  of  the  United  Eingdam,  Til*  f- 
t  ll>  deni,  rv.  p,  307, 

*  Lf-w*M  citulo. 
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Tumors  of  the  corpora  quadriffemhia^  or  of  the  qimdrigGminal  regioOj 
especially  of  the  pinml  glaud,  owing  to  the  pressure  tliey  are  liable  to  exer- 
cise oil  the  central  gray  matter  of  the  aq[iediict  of  Sylvius^  are  apt  to  cause 
loss  of  motiun  of  the  eyeball  very  similar  to  that  of  primary  ophtlialmo- 
plegia  ;  and  here,  tbeOj  we  have  a  distant  symptom  which  may  renifer 
im|KJrtaot  servit^c  in  hxjal  diagnosis.  Nothnagel  ^  hiis  pointal  oat  that 
vertigOj  or  a  m*ling  gait,  is  a  constant  symptom  of  such  dismse  of  the  whole 
quadrigeminal  mass, — if  the  posterior  jmrt  remain  uninjured^  dij^turbanoes 
of  ciMjrdi nation  are  absent j — and  is  of  opinion  that  the  derangements  of 
co-ordination  are  the  result  of  the  lesion  of  the  quadrigeminal  botlies  them- 
selves, and  are  not  caiiaed  by  involvement  of  the  median  region  of  the  cere- 
belhim,  or  by  an  attendant  hydrops  ventriculomm.  This  vertigo  is  not,  of 
course,  pathognomonic  of  disease  of  the  corpora  qoadrigemina ;  it  may  occur 
in  diseases  of  the  vermiform  process,  of  the  pous^  of  the  corpus  callosnra^ 
iu  hydrocephalus,  in  some  large  tumors  of  the  cerebral  hemisphere  with 
great  augmentation  of  intra-cmnial  pressure,  etc,  Nothnagel  would  attach 
a  diagn<3stic  meaning  to  it  only  when  it  appears  as  the  first  symptom  ;  for 
then,  as  a  rule,  tlie  point  for  det.*isiou  will  Ijc,  whether  the  lesion  occupies 
the  vermiform  process  or  the  corpora  quadrigeniioa.  He  would  decide 
in  favor  of  the  latter  position  if  i^ralysis  of  the  ocular  nerves,  espet^ially 
of  the  thiitl  nerves,  subsequently  appearctl.  Yet,  that  ataxy  followed  by 
oculo-motor  pamlysis  in  both  eyt^  is  not  pathognomonic  of  tumors  of  the 
region  of  the  corjiora  quadrigeminaj  is  shown  by  a  case  of  Bnms's,^  in  which 
these  symptoms  in  this  sequence  were  present  with  a  tumor  in  the  cere- 
bellum ;  while  in  another  case,  in  which  Bruns  found  a  tumor  in  theqnadri- 
gominal  region,  the  oculo-motor  symptoms  preceded  the  static  ataxy  by  a 
considerable  interval.  Bruns^  consefjuently,  in  opjiosition  to  Nothnagel, 
inclines  to  think,  tlint  if  the  atajcy  is  the  first  symptom,  the  diagnosis  is  in 
Ikvor  of  a  ccrel>ellar  tumor.  He  formulates  his  views,  witli  all  n^scrve,  on 
this  difficult  diagnostic  point  as  follows :  1,  The  connection  of  double  oph- 
thalmoplegia with  ataxy  does  uot  possess  the  pathognomonic  value  ascribed 
to  it  by  Nothnagel  as  a  sign  of  disease  of  the  corpora  quadrigemiua,  but 
may  be  found  witli  a  tumor  elsewhere, — e.g  j  in  the  cerebellum.  2-  Possibly, 
if  ataxy  be  present  at  the  commencement  and  remain  a  predominant  symp- 
tom,  it  may  speak  for  the  scat  of  the  lesion  being  in  the  cerebellum ;  while  a 
commencement  with  ophihalmoplegia,  and  a  predominance  of  this  symptom 
all  through,  may  indicate  quadrigeminal  lesion.  Yet  tliis  is  stated  with 
reserve,  3.  Should  the  ophthalmoplegia  con  tin  tie  confined  to  the  third  and 
fourth  nerves,  it  seems  to  9|>eak  mtlier  for  quad rigemiual  disease;  but, 
donbtless,  with  disease  in  either  locality  the  sixth  nerve  may  also  liecome 
implicratetL  Paralyses  of  other  cranial  nerves  point  to  the  cerebellum  as 
the  focus  morbi  4*  Intention  trenK>r  and  choreic  motions  indicate  quadri- 
geminal dis*^Be. 

I  Brain,  July,  18S0. 

'  Arcbiv  tm  pgycbiatrle  and  NerTeakrankh  iten,  IBH^  xxvl  S.  224. 
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Tho  spi.H.'ial  clmrjwiters  of  the  ophthalnioplrgia  hi  tJit'st;  Gtm^^  are,  Notli- 
mgt*\  i^lnti-'Sp  hiBjuality  in  the  Jegrc3e  of  tbt^  ptimlysis^  espefiallj  io  the  earl^ 
jH*riiHl,  uiid  inofpjality  in  the  extent  of  its  distribution.  Usually  a  wide 
iliffi^n^ruM*  Ixawocn  tlio  mobility  of  the  two  eyes  tmn  be  detecktl,  some  certain 
ino%'iiiuMit  of  one  gluhc  btiiug  mert?ly  defective*,  wbile  in  tlie  other  it  is  totally 
lUiriiilU-d.  In  the  later  stagi^s  the  ]Miralysi^  may  Ije  eqnal  bilaterally,  Fyr- 
therniotv,  it  in  neual  for  ouly  mme  of  the  third-nerve  nuclei  to  be  affected^ 
itkOMt  eoinuionly  thoae  i\.:]ateil  to  the  superior  and  inferior  recti ;  oocasionallv 
ilm  liit*aiil  niovtinientii  of  tlie  eye  are  quite  aliolishedj  or  ptosis  may  be  the 
i'mi  and  niont  marked  symptom.  It  may  also  happen  that  the  eye  i^  almost 
tuitnpli'trly  motiunk'isS,  ai^  in  primary  atropine  nuclear  paralysis  of  the  ocular 
lu  rvrw;  but  Nothnagel  has  never  ohatn^vcd  iu  the  ophthalmoplegia  aeeom- 
imiiying  tnmor  of  the  quadrigominal  bodies  sneh  entire  immobility  of  the 
vxvn  m  fcM>metinu^  oeeui-s  in  the  primary  afft'ction.  Deatli  prol>ably  takes 
piatt'  iM'fore  it^  complete  developinout*  Sometimes  nyBtagmus  without 
pamlysiis  of  the  ocular  mus<4i?s  has  been  observed.  Whether  an  isolated 
jiuUy  of  the  fourth  or  sixth  nerves^  with  the  Jefect  of  gait,  can  claim  a 
tiiagiJOHtit*  meaning  in  the  same  sense  is  not  yet  deternnned.  With  oertihi-al 
auixy  auil  ufihllmhuoplegiaj  the  diagnosis  of  a  lesion  of  the  quadri^minal 
IxMlit^  woul<l  not  l>e  shaken  even  i*',  some  time  later,  hemiplegia  or  betni- 
aiuestliesiu  should  aiipetir,  for  these  latter  symptoms  would  be  explained  by 
piTtwiii  e  on  I  he  cti\?bnil  jieduuL-le. 

Otvasionally  the  ocular  mnselen  in  quadrigeminal  tumor  cases  are  not 
immlyzcdj  nor  even  pua^tic. 

In  n  ease  of  tumor  of  tlie  corpora  quadrigemina^  Notbnagel'  obBerred 
tliat  remarkubk^  gymptom  instances  of  which ,  although  wntbout  autopsies^ 
bad  Ikjcu  nl  neatly  rei\>nliii  by  some  other  authoiNi  (pp,  621  and  622), — 
munely,  n  iR  rsi^lent  dropping  of  watery  fluid  fi-om  one  noetrib 

Ouujugnte  {Kiralysis  of  tlie  upwani  movement  of  the  eyes  is  a  rare  symp- 
tom, and  smus  to  indicate  a  lesion  of  the  quadrigeminal  region*  Gowers 
has  a\H>nUtl  a  t^ise*  in  which  this  symptom  was  pi-esent,  and  in  whieJi  a 
€^nudl  tnmor  was  found  in  the  middle  line  behind  the  posterior  quadri- 
~  vmiiml  l>oiHes,  daiuagtug  these  slightly,  the  velum^  and  the  adjacent  parts 
of  the  inferior  vermiform  process  of  the  cerebellum.  He  p4>tnta  out  thai  it 
should  W  n'inenit)cn\l,  that  disease  of  the  nerves  or  their  nx>ts  mnj  cfaanoe  to 
affect  only  the  &hrcs  for  the  sufierior  recti.  This  was  apparently  the  case  tn 
a  |xittent  of  Thomaen^s  ^  with  au  inter|ieduncular  syphiloma.  One  superior 
tns  wiis  moiv  aSkied  than  the  other,  a  character,  Gowm  thinks,  which 
is  probably  of  diagiiostic  impoftaiMsa.  In  a  ease  of  tubercle  of  the  corpom 
<)«ttdrigeiiiiaa,  Henoch  *  obgervcd  loss  of  power  of  the  upward  motion  of 

«  Winer  Mdidbteli*  Bliil^«  1888. 
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tlje  eyeballs  as  the  first  foail  symptom  to  appear;  and  Stefleu  iniblished  ^  a 
similar  ca^,  Paralyais  botli  of  the  upward  and  of  the  du^vuward  motion 
of  iheeyes,  amietimes  with  [itosis,  while  the  lateral  motions  am  itnimpairetl, 
has  also  been  oteervc^,  and  Gowers  tliinks  it  is  probably  also  dma  to  a  lesion 
in  the  qnadrigeminal  region.  The  symptom  ims  been  eaused,  toOj  by  disea.se 
in  the  corpus  striatum  and  optic  thalamus.^  I^ng  and  W.  A.  Fitzgerald 
reported  a  case  to  the  Opht!ialmologi€al  Society  ■  in  which  this  sy aiptom  ami 
hemianopsia  were  tlie  two  focal  signs.  The  cuse  recovered,  leaving  only  ho- 
monymou?f  insular  ac^tomata.   The  most  recent  case  on  recoi-d  is  Sharkey^s.* 

It  iH  tolembly  certain  that  tl»e  loss  of  iK)Wer  of  tlie  upward  or  of  tlie 
downward  motion  of  the  two  eyeballs,  or  of  both  of  these  molionsij  iu  these 
ca^s  f>f  tumor  of  the  quadrlgeminal  bodies  is  a  distant  symptom,  yet  one 
of  diagnostic  value,  and  does  not  indicate  the  presence  in  these  bodies  of  a 
centre  for  those  motions  analogous  to  the  centre  for  conjugate  lateral  motions 
in  the  nneleus  of  the  sixth  nerve.  In  Bruna*s  case  of  tumor  of  the  corpora 
quadrigemina*  the  upward  and  downward  motiong  were  intact,  while  In  his 
ease  of  tumor  of  the  cereliclluni  there  was  complete  immlysis  of  the  down- 
ward motion  of  eaeh  eyebalb  In  some  way  whiefi  we  do  not  yet  under- 
stand,— it  may  be  by  pressure  or  otherwise, — tnmoi3  of  the  qnadrigeminal 
bodies  sometiines,  and  also,  though  more  rarclVj  tumors  of  the  cerebellum^ 
are  competent  so  to  act  on  tlie  nuclei  in  tbe  aquednet  of  Sylvius  w^hich 
govern  these  motiong  as  to  paralyze  them  without  interfering  with  the 
powem  of  neighboring  nuclei,  Tbe  derangements  of  sight  said  to  be  caused 
by  lesions  of  the  ciuadrigcminal  region  are  treated  of  on  pages  570,  57L 

A  symptom  wliieh  is  the  very  opposite  of  ojujugate  deviation  or  paraU 
ysis  may  Ije  best  referreil  to  here.  It  consists  in  deviation  of  one  eye  down- 
wartl  and  outward  while  its  fellow  is  turned  upwaixl  and  inward.  This 
remarkable  and  as  yet  wholly  inexplieable  symptom  lias  been  seen  only 
with  lesion  of  the  middle  cerebellar  iiedunele,  and  the  lesion  may  or  may 
not  implicate  the  neighboring  cerebellar  substance. 

3.  Fasc'icular  or  Radicular  Paralysis  of  the  Ocular  Nerves, 
— Fascicular  paralysis  of  the  third,  fifth,  sixth,  and  seventh  nerves  is 
commonly  known  under  its  clinical  title  of  crossixl  or  alternate  paralysis, 
a  name  which  it  owes  to  the  fact  that  it  is  liable  to  lie  assoeiatetl  with 
hemiplegia  of  the  opposite  side  of  the  body, 

Fmdeuiar  Paral^ai^  of  the  Third  Nerve. — It  may  not  he  ^wasible  to 
make  the  diagnosis  of  tbe  lesion  causing  this  symptom  if  it  be  confined  to 
the  tegmentum  of  the  cms  cereliri,  from  a  nuclear  lesion.  Some  or  all  of 
the  muscles  supplied  by  the  third  nerve  in  one  eye,  or,  if  the  lesion  be  more 
ejctensive,  in  Ijoth  eyes,  may  be  deprived  of  power,  but  botli  eyes  are  rai^ely 


1  BoHiner  klmif<ih€  Wocbenschfift,         Nr.  20. 

»  Wtvriiif-kc,  ibrdem,  lS7fl,      3?I4,  und  1 878,  S.  164-  quoted  afler  Go  were. 

*  Tmrisiw  titme  of  tbo  Ophthntmulfij^lciLl  Society  of  Uie  Uiiitcd  Kingdom,  Vu  p.  230» 

*  Brain,  Summer  NiimW,  18M,  p.  238. 

*  Apchi  v  fiir  Fsjehiatne  und  Ner?cnkraakbeiten^  xxvi  S.  299. 


600  IjOCAX-mxa  eve  symptoms  op  focal  BEAtK-niSEASE. 


aiTiMTied  symmetrli^Uy^ai  is  apt  to  occur  in  true  nuclear  palsy.  Allea  Starr 
bfli»  jiointtJ  uut '  tliat  vertigo  is  very  common  m  these  cases,  and  he  refers 
the  Bymptom  to  implication  of  the  red  nueknis  in  the  tegmentum — a  nucleus 
which  h  cbjisely  connected  with  the  sujicrior  jieiluuele  of  the  cerebellura — 
mther  than  Uj  the  diplopia,  for  the  jjatienti  complain  of  vertigo  in  the  dark 
mid  when  tlie  eyes  arc  closed,  as  well  as  in  tlie  light  and  w^ben  the  eyes  are 
oj>cn,  Htarr  thinks,  therefore,  that  it  is  warrantable  to  conclude  that  in 
partial  ophthalmoplegia  externa  associated  with  vertigo,  w  hieh  latter  is  not 
octihir  in  origin^  the  tliagnosis  of  a  lesion  aflecting  the  red  nucleus  in  tlie 
tegmentum  cruris  may  he  made. 

But  if  the  Icsicm  implicate  the  pyramidal  fibres  in  thecrustaj  along  with 
the  roots  of  tlie  thirtl  nervcj  then  the  well-koow^n  symptom  of  crossed  hemi- 
plegia IS  produced,— more  or  less  complete  loss  of  power  in  the  third  nerve 
on  the  side  of  the  lesion,  with  hemiplegia  and  paralysis  of  the  luwer  part 
of  the  face  of  the  opposite  side  of  the  body.  The  jmralysis  of  the  cranial 
nerve  is  usually  complete,  but  it  is  possible  even  for  one  muscle  alone  to 
be  paml^'zed,  Leube,  for  example,  has  publiiihcil^  a  case  of  disease  of  the 
jmluncle  in  which  the  levator  palpebne  alone  had  lost  jjower,  ptosis  with 
hemiplegia  of  the  opposite  side  of  the  Ix>dy  being  the  only  localizing  symp- 
toms ;  and  a  similar  ease  has  been  recorded  by  Rickatxls,^ 

Htighlings  Jackson  has  pointetl  out,  that  the  Walizing  value  of  crossid 
hemiplegia  depends  chiefly  on  the  hemiplegia  and  the  [wiralysis  of  the  cranial 
nerve  a>ming  on  simultaneously.  If  they  occur  at  different  times,  they 
may  be  due  to  two  distinct  lesions,  neither  of  which  may  be  in  the  crus  ; 
for  the  hemiplegia  may  be  due  to  a  lesion  in  tlie  heuiisphere,  and  the  third- 
nerve  pamlysis  to  a  basal  lesion  of  earlier  or  later  date.  But  cases  have 
been  observed  in  which,  with  a  lesion  in  the  crus,  tlje  third-nerve  paralysis 
pi'eeetled  the  hemiplegia  by  a  considerable  inter\'aL 

When  the  lesion  causing  tliis  crossed  paralysis  is  a  tumor^  hemianopsia 
fmm  piiHsure  ou  the  optic  tmct  tmderlying  tlie  peduncle  is  liable  to  lie  aa 
asflociated  symptom. 

Ffm-ieiihir  Pamlj^sk  of  tJie  Fourth  Nerve. — This  is  rare.  It  is  almoet 
gyutuvviuuus  with  a  lesion  of  the  valve  of  Yieussens,  aud,  c^ousequently, 
each  fourth  nerve  is  apt  to  be  implicated.  Solitary  pamlysis  of  the  fourth 
nerve  due  U>  fascicular  lesion  is  even  rarer.  The  symptom  is  more  likely 
to  the  R'^snlt  of  a  basal  lesion^  although  then  also  seldom  seen*  But 
Ki^^lea  has  nnxinhtl  a  tiasc/  iu  which  |mralysis  of  one  ft>urtli  nerve  was  the 
only  foml  nymptom  to  which  a  tumor  of  the  pineal  gland  of  the  size  of  a 

l*futigi*n  *  has  {aunted  out  tliat,  In  meningitis,  exudation  in  the  space  be- 


•  T*i*  Ji^Ttiiil  of  Nervnits  and  MenUl  Di«east%  Maj,  1S88,  p.  815. 

•  1>eol^bM  Aivhiv  fut  kUnUehe  Medidn,  iL,  2,  B.  3)7. 
«  BrilUi  Mtdkml  JwnaJ,  1886,  t  p.  T7I. 
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tween  the  corpora  quadrig^niina  and  the  splcnium  gf  the  corpus  callosum 
may  implicate  the  fourth  nerves  in  the  valve  of  Vieiisseas^  aud  believes  it 
18  prone  to  do  80  in  tubercular  meningitis*  In  combination  with  ijaralysia 
of  the  third  nervcj  panilysiB  of  oue  fourth  nerve  indicates  a  lesion  in  the 
cerebral  jK^luuele  exU'ndiiig  baek  to  the  valve  of  Vieussena* 

Famieular  Pciral^Mis  of  the  Shift  Nerve, — Paralysis  of  the  sixth  nerve 
Bimviltaiieous  in  its  onset  with  hemiplegia  of  the  opposiEe  Bide  of  the  btnly 
indicalos  a  lesion  in  the  pons^  usually  a  hemorrhage^  on  the  side  corre- 
sp<imliag  to  the  paralyzed  nerve.  We  know  that  the  fiftb,  the  facial,  and 
sometimes  the  auditor)*,  spinal  accessory,  and  hypoglossal  nerves,  may  all, 
in  varying  combinatiotiSj  form  oue  of  the  elements  in  a  crosstd  paralysis 
from  a  lesion  in  this  region  ;  but,  in  the  opinion  of  Nothnagel/  if  special 
localising  value  is  to  be  here  given  to  the  participation  of  any  one  cranial 
nervcj  that  nerve  is  the  sixth.  Paralysis  of  the  facial  with  the  sixth  nerve 
is  not  an  uneomnion  combination  caused  by  a  lesion  in  the  pons,  which  at 
the  same  time  prtxiuces  hemiplegia  of  the  opposite  side  of  tlie  laody.  This 
combination  is  a  natural  onCj  lu  view  of  tlie  manner  in  which  the  fibiTS  of 
the  facial  nerve  wind  round  the  eixth-uerve  nucleus. 

Fascmtlar  Paralynk  of  (lie  SeveiUli  Nerve, — Lag^jphthalmos,  we  know, 
is  the  eye-symptom  to  whicli  panilysis  of  the  facial  nei'\*e  gives  rise.  It  is 
useful  for  loai'izatiiin,  ina^smueb  as  it  a&sist^i  in  difiTcrcniiating  a  h^ion  m 
the  intt^rnal  capsule,  or  in  the  facial  motor  centre  of  the  cortex,  from  one 
implicating  the  portio  dura  in  the  pons,  as  it  Is  absent  or  very  slight  in  the 
former  cases,  but  very  often  marketlly  present  in  the  latter.  This  would 
seem  to  point  to  a  sepamte  nucleus  for  the  nervous  supply  of  the  frontalis 
and  orbicularis  pal[>ebrarura  muscles.  With  a  lesion  in  the  lower  part  of 
the  pons,  we  are  apt  to  have  lagophthalmos  with  crossed  hemiplegia  ;  but 
if  the  legion  be  in  the  up|>er  part  of  tlie  pons,  the  fibres  from  the  opposite 
side  having  here  joined  the  motor  tract,  the  hemiplegia  and  lagophthalmos 
will  be  homonymous, 

Faacmdur  Pural^sk  of  the  Fifth  Nerve. — As  with  the  sixtli  nerve,  so, 
too,  crossed  hemiplegia,  iu  which  this  [laralysis  forms  a  factor,  points  to  dis- 
ease in  the  pijus.  Moreover,  when  the  fibres  or  nucleus  of  the  nerve  in  the 
pons  are  diseased,  neuro -paralytic  ophtliahnia  rarely  supervenes,  although, 
no  doubt,  it  sometimes  does  so ;  while  if  the  lesion  he  basal  the  corneal 
affection  is  the  rule, 

Abnencc  of  5ymjf>ioms  in  Lesions  of  ike  Pom, — It  is  remarkable  that 
extensive  tumors  of  the  pons  may  be  sometimes  aoeompanieil  by  but  few 
ocular  imralyscs.  Thus,  in  a  ease  of  Dr.  Finny's,  which  he  kindly  asked 
the  writer  to  see,  the  external  recti  were  the  only  ocular  muscles  paralyzed, 
altliough  a  tul>ercu]ar  tumor  occupied  the  whole  thickness  of  the  pons  and 
bulged  into  the  fourth  ventricle." 

'  Loco  citato,  p,  150, 

*  SfH?  iilso  a  (Sflse  reported  by  Spitzka,  The  Journal  of  Nervous  and  Mental  Disefts^, 
xiii,  p.  198. 
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It  is  even  [>os8ible  ftir  a  poatine  lesiun  of  coaskkmble  tlimeiisujns, 
especially  if  situated  in  the  upper  pirt,  to  c*au^  uo  paralysis  whatever  of 
oerebml  iiervi^s;  us  in  a  case  of  Nothnagers/  wliere  a  pattli  of  softening 
the  she  of  a  l)azel-nut,  situatttl  in  the  right  side  of  the  jms,  in  tlie  centre 
of  its  thickness,  mid  in  ife  upper  half,  had  left  hemiplegia  as  ilsunly  f(K*al 
symptom.  Buch  cases  cainiot  be  distiuguiahed  from  those  caused  by  lesion 
in  the  inti^rnal  aipsule. 

PanUyses  confined  to  cembral  ner%*es,  in  cases  of  pure  jioiitiue  lesion^  are 
rare  *  yet  suck  cases  do  oocur,^  and,  consefpiently,  for  the  diagnosis  of  dis- 
ease of  t!ic  ponSj  [mraTysia  of  the  extif  mities  is  not  al>soluteIy  necessary- 

Finally,  lesions  of  the  ponsj  es|>eciaUy  tubercular  tumors,  may  bt?  lat<?nt, 
not  giving  rise  to  pamlysis  either  of  cerebral  nerves  or  of  the  extremities. 
Many  nises  are  on  record  *  in  \vhi(?h  large  tumors  were  found  in  the  pons^ 
after  death,  which  had  resulti^  iu  consequents  of  disease  elsewhere.  In 
a  ease  of  Ladaine's,  quut<.il  by  Nothnagel,  a  sarcomatous  tumor  occupied 
nearly  the  entire  i>ons  without  giving  rise  tt>  any  marked  motor  or  sctiditive 
pandysis*  The  only  explanation  which  Ladauie  or  Notlniagel  can  suggest 
fur  this  extraordiuary  cii-cunistance  is,  that  the  slowly  growing  tnmor  did 
not  rupture  nor  destroy  the  nerve-fibres,  but  merely  prt*ssed  them  togetheri 
Yet  the  conducting  function  of  nerve-fibres  is  usually  easily  interfered  with 
by  jiressure. 

PupUlartf  Spnptmns  in  Lesiom  of  the  Pom. — ^Bihiteral  myosis  is  ofte 
seen  with  hemorrhage  in  the  pons,  and  is  usiuilly  reckoued  amjmg  the  more 
imi>ortant  symptoms  of  the  lesion;  but  it  is  by  no  nieaua  a  constant  symp- 
tom of  itj  the  pupils  here  being  frequently  of  normal  size.  Moreover 
although  myr>si8  is  most  commonly  the  rcisult  of  pontine  lesions,  vet  i 
may  accompany  disease  in  otljcr  jiarfs,  as,  for  instance,  hemorrhage  in  the 
corpus  striatum,  which  bui'sts  into  the  lateral  ventricle,  aud  in  meningeal 
hemorrhages.  Indeed,  the  condition  of  the  pupils,  whether  normal,  con- 
ti-actcd,  ur  dihitcd,  is  of  very  sligljt  stguificauce  or  value  in  the  diacrnosis 
either  of  the  position  or  of  the  kind  of  any  intra  cmuial  lesion,  lii lateral 
mydriasis  is  fi-equontly  present  in  apoplectic  coma,  without  reference  to  any 
paitieular  hxality,  and  the  same  holds  good  as  rcgaiils  monolateral  mvosia 
and  mvdriasis.  And  yet,  slight  in  value  as  is  the  state  of  the  pupiU  in 
cept'bral  CASK'S,  thevc  is  pmbal.ly  no  symptom  wliich  receives  more  re<rular 
attention  fnmi  tlie  clinitLst  in  his  note-taking.  Of  course,  where  the  tliird 
nerve  is  beiiovetl  to  be  injure*!,  either  at  its  nucleus  or  in  its  coui-se  um.il- 
larj'  svmptoms  have  a  dfatinrt  value.  '  ' 

4.' Paralysis  of  the  Orbitai,  Mitsci.es,  of  the  Internai.  Mus- 
cles or  THE  Eve,  akp  of  the  I-  irrn  Nerve,  due  to  Lesions  at  the 
Base  of  the  BRAix.-(The  follow.ng  j«,ges  should  he  read  i„  oonncctioo 
with  those  which  treat  of  lesions  of  the  optic  tract  and  optic  commissure 

•  Ibidem,  p.  11*' 
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pp,  572  au(i  576*}  An  attempt  to  give  a  systcniattc  account  of  the  eye- 
symptoms  caused  by  lesions  at  the  ba^  of  the  bniiu,  wliich  will  he  true  to 
uature  as  we  find  it  in  the  lases  that  come  before  us,  is  even  a  more  difficult 
task  than  that  presented  by  eye-symptoms  caused  by  other  cerebral  lesionSj 
and  can  l>e  successful  in  a  limited  scuse  only.  Basal  lesions  maVi  accoitliDg 
to  their  extent  and  situation,  iuvalve  one,  two,  or  more  of  tlie  many  cranial 
nerve-trunks  in  this  re^iouj  as  well  as  ti»e  optic  tracts,  the  optic  commissure, 
and  the  eei-ebral  ^>ed uncles.  Even  the  natural  rule,  which  renders  structures 
lying  dose  together  apt  to  l>e  al tucked  by  one  and  the  same  lesion,  is  subject 
to  many  exceptions  in  basal  lesions,  especially  in  syphilitic  disease,  mainly 
gummatous  exudation,  where  we  not  rarely  see  an  extensive  lesiuu  pro- 
ducing symptoms  derived  from  widely  separated  structures,  without  inter- 
ference wjtli  the  functions  of  tliose  which  intervene.  Indeed,  one  of  the 
chief  diagnostie  features  in  basal  lesions  is  their  great  tendency  to  implicate 
several  different  nerve-trunks,  without  reference  to  system  or  function. 

It  must,  liowever,  be  reniemlierecl  ttiat  other  than  basal  disease,  in  the 
strict  sense  of  the  terra,  may  cause  basid  eye-symj>toms  •  for  tumoi^s  of  tlie 
hemispheres,  or  cei-elx4him,  may  grow  towaixls  the  base  until  they  finally 
implicate  directly  the  nerve-tnniks  and  other  structures  there.  Tliis  is 
especially  liable  to  occur  with  tumors  of  the  frontal  lobe  which  tend  much 
to  grow  towards  the  base.  HcntK*  among  the  later  symptoms  of  fronfeil- 
lobe  tumors  one  not  rarely  sees  blindness  of  one  eye,  or  it  may  be  hemi- 
anopsia and  paralysis  of  the  sixth  or  thinl  nerves^  associated  with  mono- 
lateml  anosmia.  The  history  of  the  .progims  of  the  symptoms  ean  alone 
in  such  a  cuse  render  a  corn?ct  diagiiosis  possible.  Moreover,  paralysis 
of  cerebml  nerves  at  the  base  is  nut  uncommon  m  a  distant  symptom  in 
tumors  of  the  heniisplieres  and  cerebellum, — a  fact  which  should  l>e  borne 
in  mind  in  the  localizing  of  tht^e  lesions.  The  sixth  nerve  seems  to  be 
that  one  most  likely  to  be  affected  in  this  manner,  and  this  is  probably  due 
to  the  circnnistance  that  it  is  much  exposed  to  the  effects  of  pressure  where 
it  curves  round  the  margin  of  the  dorsum  sella?. 

It  will  be  convenient  to  consider  the  basal  paralyses  of  the  motor  eye- 
nerves  and  of  the  first  division  of  the  fif\h  nerve  seriatiFn, 

Tkml-NetTe  Bamil  Pitralt/si^. — This  nerve  is  most  likely  to  become 
implicated  by  disease  either  in  the  interpeduncular  S{ja4.%  or  at  the  cavernous 
ainuB* 

Double  third-nerve  paralysis  is  not  infrequent  in  basal  lesions,  and  iti 
those  instances  the  interjieduncular  space  may  be  said  to  be  invariably  the 
starting-point  of  the  dist^e* 

Paralysis  of  one  or  both  sides  of  the  body,  from  implication  of  the 
peduncles  in  the  disease,  is  not  a  rare  accompaniment  j  or,  if  one  optic  tract 
be  implicate*!,  homonymous  hemianopsia  will  he  present;  if  l>olh  tracts, 
then  total  blindness  of  each  eye  is  found.  But  it  sljould  be  remcml^ered 
that  the  hemianopsia  may  l)e  due  to  a  separate  lesion  in  one  hemisphere, 
while  tlie  third-nerve  pamlysis  is  due  to  basal  disease.    The  hemianoplo 


604 


r^ALrZlNO  EYE-SYMPTOMS  OP  FOCAI*  IIBAIK- DISEASE. 


pupil  may  be  expected  to  help  in  this  diagnosis.  Doubk*  tbird-aerve  paral- 
ysis rarely  oociurs  witiiout  paralysis  of  the  fourth,  fifth,  sixth,  or  seventh, 
— one  or  all ;  yet  complete  double  third-nerve  paralysis  witiiont  auy  compli- 
cation  may  result  from  a  basal  lesion,  and  may  cause  a  difficulty  of  di^nosis 
as  to  whether  there  is  a  basal  or  a  nuclear  origin  for  the  motc^r  disturbances 
which  cannot  at  once  be  cleared  up.  8tiU  more  likely  to  give  rise  to  an 
error  in  diagnosis  of  this  kind  ai^  those  rare  cases  of  partial  paralysis  of 
each  third  nerve  due  to  basal  disease,  in  which  the  symmetrical  distribution 
of  the  loss  of  motion  is  very  suggestive  of  nuclear  paralysis,  esi>ecially  if 
imcomplicateti  by  other  basal  affwtions.  The  following,  for  exauiple,  have 
been  al>served  as  the  result  of  basal  disease  of  each  third  nerve  :  slight 
double  ptosis,  with  dilatation  of  one  pupil  j  double  ptosis  arid  paralysis  of 
eacii  internal  rectua  ;  loss  of  the  upward  and  downward  motious  of  each  eye, 
with  retention  of  the  lateral  motions/  in  a  case  where  a  gumma  in  the  in- 
ter [mxI  mi  cular  spaee  was  the  diseased  condition;  paralysis  of  each  internal 
rectus,  caused  by  a  small  interjieduncular  hemorrhage  in  a  case  of  hemor- 
rhagic pachymeningitis  of  the  convexity  of  the  left  hemisphere ;  *  loss  of 
the  upwartl  motion  only  of  each  eye,  with  a  gumma  in  the  same  positioQi' 
Isolated  ophthalmoi>legia  interna,  double  or  single,  has  not  been  observed 
in  bisal  third-nerve  lesions* 

Monocular  third-nerve  pamlysis  from  basal  disease  may  also  be  com- 
plete or  partial,  uncomplicated  or  complicated.  Complete  third  nerve  basal 
paralysis  of  one  eye  is  more  common  than  its  partial  paralysis.  In  the 
partial  c*ases  it  is  possible  that  the  levator  palpebi'SB  may  be  t!ie  only  muscle 
jmrnlyzc^d  ;  and  that  isolated  monocular  ptosis  may  be  causeil  by  thiRl-nerve^ 
lesion  at  the  liase  of  the  brain  is  an  important  fact,  in  view  of  the  opinion 
which  has  been  held,  that  this  symptom  occurs  with  cortical  lest(»ns  only. 

Paralysis  of  one  third  nerve,  complete  or  partial,  with  hemiplegia  of 
the  opposite  side  of  the  body, — the  most  usual  form  of  crossed  paralysis,— 
may  be  cau^^cd  by  a  basal  lesion  involving  the  trunk  of  the  third  nerve 
and  the  twrespijnding  |x?duncle  near  die  i)ons;  but  it  must  be  borne  in 
mind,  that  a  lesion  in  the  motor  path  in  the  hemisphere  may  he  the  cause 
of  the  heiuiplecria,  while  the  third-nerve  pamlysis  may  be  due  to  the  basal 
lesion.  Yet  the  latter  arnuigement  is  more  rare  than  a  single  basal  lesioa 
as  the  common  cause  of  both  symptoms. 

Crossed  hemiplegia,  whether  it  ho  the  third  or  si^me  other  nene  M'hich 
is  concerned,  due  to  lesions  at  the  base,  cannot  always  lie  distinguishid, 
when  uncomplicate*!  by  obvious  basal  symptoms,  from  a  cmssed  hemipIegiB 
due  to  pontile  lesions.  The  main  fioint  in  the  diagnosis  would  be  th 
mode  of  onset  of  the  symptoms.  If  l>oth  symptt^ms  come  on  suddenly 
and  simultaneously,  the  assumption  is  that  the  legion  i^  jxmtine;  bnt  if 
gradual  ly  and  in  sucsc^ion,  the  lesion  is  more  apt  to  be  basal. 

'  rhtbatf,  Archiv  fur  Ophtbftlmnlogtep  Jtl.  1. 
■  B^ucbimd,  Re  vue  de  medeeUie,  1891,  p*  5!*5, 
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Paralysis  of  one  third  nerve  may  also  be  coniplicateil  with  disease  of 
the  eorresiKHiding  optic  tmct  and  resulting  hemianopsia*  Tumors  and  in- 
flammatory products  about  the  cavernous  sinus  are  very  liable  to  cause 
partial -or  ctjmplete  third-uerve  paralysis,  along  with  partial  or  complete 
paralysis  of  some  or  all  of  the  other  orbital  nerves,  aB  well  as  of  the  optic 
and  olfactory  nerves. 

Paralysis  of  the  third  nerve  in  <mses  of  fracture  of  the  base  of  the  sknll 
is  by  no  means  uncommon.  If  the  Hue  of  fracture  be  such  as  to  lacerate 
the  nerve  near  its  apj>arent  origin  c'ose  to  the  anterior  margin  of  the  pons, 
both  nerves  are  apt  to  be  injured  owing  to  their  proximity,  and  there  may 
be  DO  damage  to  the  optic  tract  or  nerve.  When  the  fracture  passes  through 
the  sphenoid  bone,  in  the  neighborhood  of  the  sphenoidal  fissure  and  optic 
foramen,  only  one  third  nerve  is  liable  to  injury,  and  blindness  of  the  cor- 
riespondinti;  eye  from  trauma  of  the  optte  nerve  is  frequently  present, 

Thrmibmis  of  the  Owcmoiis  SinUH, — Thrombosis  of  tlie  cavernous  sinus 
is  Ode  of  the  moat  impoilatit  of  the  diseased  conditions  which  affect  this 
part,  and  paralysis  of  the  third  nerve  is  one  of  its  most  constant  symp- 
toms* It  is  mainly  inflammatory  thrombosis  wbich  is  here  in  question, 
the  marasmic  tbrm  seldom  affecting  the  cavernous  siuus.^  Its  prineiiial 
causes  are:  infective  inflammation  of  the  orbital  cavity,  passing  baekward 
through  the  o[>hthalmic  veins,  or  along  the  sheaths  of  the  nerv^es,  and 
inducing  meningitis  j  erysipelas  of  the  fac^e,  folio w^cd  by  phlebitis  of  the 
angular  and  oplithalmic  veins  ;  infective  inflammation  in  the  buccal,  nasal, 
and  plmrj'-ngcal  cavities,  and  of  the  body  of  the  sphenoid  ;  and  extension 
of  thrombosis  from  the  lateral,  longitudinal,  or  |>etrosal  sinus,  esjiecially  in 
cases  of  purulent  otitis.  The  caveruous  sinus  may  be  said  never  to  undergo 
primary  tlu^ombosis.  In  considering  the  s\Tuptoms  of  thrombosis  of  the 
cavernous  sinus,  Macewen  says  it  ought  to  be  borne  in  mind,  that  although 
at  the  outset  only  one  cavernoue  sinus  is  affected,  vet  the  thrombosis  in 
more  than  half  the  cases  spreads  through  tlie  circular  sinus  to  the  cavernous 
sinus  on  the  oi>posite  side.  Then  the  side  on  which  the  symptoms  Ijcgan 
may  be  jjartially  restored,  while  the  other  side  becomes  markedly  afleetal; 
and  this  alternation,  when  present,  is  a  diagnostic  sign  between  orbital  in- 
flammations and  cavernous  sinus  thrombosis.  When  the  inva^sion  occurs 
from  the  infra-cranial  direction,  paio  in  one  or  all  of  the  branches  of  the 
fii-st  division  of  the  fifth  pair  is  usually  au  early  symptom.  There  is  also 
exofjhthalmos  depending  on  venous  obstruction,  which  may  subside  con- 
siderably when  collateral  circulation  is  establisheii  Should  there  be  oph- 
thalmic phlebitis  and  retn>orbital  abscess,  the  proptosis  is  more  marked. 
(Edema  of  the  Ud^,  and  chemosis  from  the  venous  stasi:^^  are  aI*o  often 
present.  Congestion  papilla  is  sometimes  found,  but  by  no  mean^  con- 
fstantly  po,  thanks  to  the  free  anastomosis  of  the  puperior  oplrhalmic  vein 


*  Knupp,  Arcliiv  fiir  Ophthftltnologie,  xiv  ,  }j  3.  220  \  Macewen,  Pyogenic  Dj senses 
r>f  the  Bmin  and  Spinal  Cord,  Oliisgow,  1893,  p.  2i5* 


604 


mCALIZING  EYE-SYMPTOMS  OF  FOCAL  BHAIX- DISEASE. 


pupil  njay  be  expeetetl  to  help  in  this  diagnosis*  Doable  thinl-nerve  paral- 
yaia  rarely  oocin-s  witliout  pamlysis  of  the  fourth^  fifth,  sixth,  or  seveatb, 
— one  or  all ;  yet  eompletedouljle  thiixl-nerve  pamlysis  without  any  couipli- 
mtioo  may  result  from  a  html  lesion,  and  may  cause  a  difficulty  of  diagnosi 
as  to  whether  there  is  a  basal  or  a  nuclear  origin  for  the  motor  disturbaui 
which  cannot  at  once  be  cleared  up.  Still  more  likely  to  give  rise  to 
error  in  diagnosis  of  this  kind  are  those  rare  cases  of  partial  paralysis  of 
each  third  nerve  due  to  basal  disease,  in  which  tlie  syniraetrical  distribution 
of  the  loss  of  motion  is  very  suggestive  of  nuclear  paralys's,  es|>e€ially  if 
uncomplicated  by  other  ba^al  affections.  The  following,  for  example,  have 
been  oUicrved  as  the  result  of  basal  disease  of  each  third  nerve :  sUgh 
double  ptosis,  with  dilatation  of  one  pupil ;  double  ptosis  and  paralysis  of 
each  internal  rectus  ;  loss  of  the  upward  and  dovv^nward  motions  of  each  ey^ 
with  retention  of  the  lateral  motions/  in  a  case  wliere  a  gummu  in  the  in- 
terpeduncular space  was  tlie  diseased  condition  ;  paralysis  of  earli  internal 
rectuSj  catiswl  by  a  small  interpaluncular  hemorrhage  in  a  case  of  hemor- 
rhagic pachymeningitis  of  tlie  convexity  of  the  Icil  hemisphere;*  loss  of 
the  upwanl  motion  otily  of  each  eye,  with  a  gumma  in  the  same  position** 
Isolated  ophthalmoplegia  interna,  donble  or  single,  has  not  bet^n  observ^ 
iu  busal  third-nerve  lesions. 

Monocular  third-nerve  |>aralysis  from  basal  disease  may  also  l>e 
plete  or  partial,  uncomplicated  or  ooraplieated.    Comi^lete  thirtl-nerve 
paralysis  of  one  eye  is  more  common  than  its  j>artial  jjaralysis.    In  the 
partial  cases  it  is  possible  that  the  levator  [mlpebrje  may  be  the  only  mnsci 
paralyzed  ;  and  that  isolated  monocular  ptosis  may  l>e  caused  by  tliird-oerv 
lesion  at  the  base  of  the  brain  is  an  imi3ortant  fact,  in  view  of  the  opinio 
which  has  been  held,  that  this  symptom  occurs  with  cortical  lesicms  only. 

Pandysiii  of  one  third  nerve,  mmplete  or  partial,  with  hemiplegia  o 
the  opposite  side  of  the  body, — the  most  usual  form  of  crossed  paralysis,^^ — 
may  be  caused  by  a  basal  lesion  involving  the  tmnk  of  the  thii*d  nerv 
and  the  corresponding  p^dnncle  near  the  i>ons ;  but  it  must  be  Ijome  in 
miud,  that  a  lesion  in  the  motor  path  in  the  hemisphere  may  lie  the  cause 
of  the  hemiplegia^  while  the  third-nerve  paralysis  may  he  due  to  tlic  basal 
lesion.  Yet  the  latter  arrangement  is  more  rare  than  a  single  basal  lesion 
as  tire  common  cause  of  both  symptonis* 

Crossed  hemiplegia,  whether  it  be  the  third  or  some  other  nerve  which 
is  concerned,  due  to  lesions  at  the  bascj  cannot  always  be  distinguished, 
when  uncomplicatetl  by  obvious  basal  symptoms,  from  a  crosstxl  hemiplegia 
due  to  pontine  lesions.  The  main  point  in  the  diagnosis  would  be  tiie 
mode  of  onset  of  the  symptoms.  If  botli  symptoms  come  on  suddenly 
and  simultanefjii^ly,  the  asstimption  is  that  the  lesion  i-^  j>ontine;  but  if 
gmdnally  and  in  succession,  the  lesion  is  more  apt  to  l>e  basal. 

*  tJhtliolf,  ArcMv  fur  Ophthulmnlogie,  xl  1 

*  Bf^uchaudt  Revue  de  medeclne^  1891^  p.  6&5. 

*  Tbotnfen,  Ceatmlbktt  fur  prukti&ohG  AugenheiJkande,  I8S6,  S.  209. 
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Paralysis  of  one  third  nerve  may  also  be  compncatetl  with  flisease  of 
the  corresjMHiding  optic  tract  and  resulting  hcraianopsia.  Tumors  imd  in- 
flammatory products  about  the  cavernous  sinus  are  very  liable  to  cause 
partial  -or  complete  tiiird-iierve  paralysis,  aloug  with  partial  or  comjvleta 
paralysis  of  some  or  all  of  the  otlier  orbital  nerves,  as  well  ajs  of  the  optic 
and  olfactory  uervt^. 

Paralysis  of  the  third  nerve  in  cases  of  fracture  of  the  base  of  the  skull 
18  by  no  maing  uticommon.  If  the  line  of  fracture  be  such  as  to  lacemte 
the  nerve  near  its  apparent  origin  c^ose  to  the  anterior  margin  of  the  pons, 
both  nerves  are  apt  to  be  injured  owing  Uy  their  proximity,  and  there  may 
l>e  no  damaufe  to  the  optie  tract  or  nerve.  When  the  fracture  (msses  through 
the  sphenoid  bone,  in  the  neigh!)orhoo<l  of  the  sphenoidal  fissure  and  optic 
foramen,  only  one  third  nerve  is  liable  to  injury,  and  blindness  of  the  cor- 
responding eye  from  trauma  of  the  optic  nerve  is  frequently  piTseut 

Throtnbmh  of  fhe  Ckwermm  Sinus, — Thrombosis  of  the  cavernous  sinus 
18  one  of  the  most  imiKirtnut  of  the  diseased  conditions  which  affect  this 
part,  and  paralysis  of*  the  third  nerve  is  one  of  its  most  constnnt  symp- 
toms* It  is  mainly  inflammatory  thrombosis  which  is  here  in  question, 
the  marasmic  form  seldom  affecting  the  cavernous  sinus,^  lis  j^rincijial 
causes  are;  infective  inflammation  of  the  orbital  cavity,  paa^ing  backward 
throutrh  the  ojihthalmic  veinsj  or  along  the  sheaths  of  the  nerves,  and 
inducing  meningitis;  erysiplas  of  the  face,  followed  by  phlebitis  of  the 
angular  and  ophthalmic  veins  j  infective  inflammation  in  the  buccal,  nasal^ 
and  phaiyngcal  cavities,  and  of  the  body  of  the  sphenoid  ;  and  extension 
of  thrumbosis  from  the  lateral,  longitudinal,  or  petrosal  sinus,  especially  in 
cases  of  jnirulcnt  otitis.  The  cavernous  sinus  may  be  said  never  to  undergo 
primarj'  thrombosis.  In  considering  the  symptoms  of  thrombosis  of  the 
cavernous  sinus,  Macewen  says  it  ought  to  be  borne  in  mind,  that  although 
at  the  outset  only  one  cavernous  sinus  is  affected,  yet  the  thrombosis  iu 
more  than  half  the  cases  spreads  through  the  circular  sinus  to  the  cavernous 
sinus  on  the  opposite  side.  Then  the  side  on  whirh  the  symptoms  began 
may  be  partially  restored,  while  the  other  side  becomes  markedly  affected  ; 
and  this  alternation,  when  present,  is  a  diagnostic  sign  between  orbital  in- 
flammations and  cavernous  sinus  thrombosis.  When  the  invasion  occurs 
fi*om  the  intra-cranial  direction,  pain  in  one  or  all  of  the  branches  of  the 
first  dt vision  of  the  fifth  [lair  is  usually  an  early  symptom.  There  is  also 
exophthalmos  depending  on  venous  obstruction,  which  may  subside  con- 
siderably when  collateral  circulation  is  establishe<lp  Should  tliere  l>e  oph- 
thalmic  phlebitis  and  retro-orbital  abscess,  the  proptosis  is  more  marked, 
CEdema  of  the  lid:^,  and  chemosie  from  the  venous  stasia*,  are  al?o  often 
present.  Congestion  impiUa  is  sometimes  found,  hut  by  no  mean-^  con- 
stantly E^o,  thank<?  to  the  free  anastomosis  of  tlie  superior  oplrhalmic  vein 


'  Knivpp,  Archiv  fur  Ophthalmol  ogio,  xiv  ,  1^  S.  220;  Macewen  ^  Pyogenic  Die^Aiea 
of  the  Bmin  find  Spinal  Cord^  Gli*8g0W|  1898,  p.  245, 
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with  the  angular  and  gttpra-orhital  vein*.  Probably  its  occnrrenoe  depends 
mainly  on  the  preaenee  of  a  thrombus  la  tlie  oplithalmit^  vein.  AM  the 
orbital  nerves,  as  well  as  the  fifth  nerve  and  the  optic  nerve,  are  lial>le  to 
be  iuvolved,  giving  rise  to  romijletCj  or  alnio  t  complete  loss  of  the 
motions  of  the  eyeljall,  with  U*ss  of  sensatiou  in  tlie  conjtinctiva  and  cornea, 
and  blindness  of  the  affected  eye.  The  pupil  is  usually  contracted  at  the 
beginning,  but  at  a  later  period  Ijeeonit^  dilated*  Along  with  the'se  local 
sympttims  there  are  the  general  ones  of  rigors,  high  temjKiraturf^j  and 
vomiting.  The  disease  may  last  from  a  few  days  to  several  montlis,  but 
always  ends  fatally  in  the  cases  of  inflammatory  thromlxjsis, 

Neio  Gwidh  occupying  the  Cavernous  Sinus. — Xettlcship*  publishes  a 
case  in  which  a  sarcomatous  tumor  occupied  the  right  cavernous  sinus  and 
sella  turcica.  The  third  nerve  passed  along  the  upper  border  of  the  growth, 
was  iiifiltrateLl  by  it,  and  had  bectjme  atrophied  by  pressui^.  Tlie  sixth 
nerve  pierced  the  tumor  and  was  also  atrophied.  During  life  tliei'e  was 
total  0]>lithalmopl^ia  externa  and  interna,  complete  ptosis,  and  elight  proj>- 
tosis.  There  vvcm  no  ophthalmoscopic  clmnges.  The  optic  and  fifth  nerves 
were  not  afJectetl,  and  visioii  was  good. 

Amurmm  of  (he  Ophihalmic  A  rtery  nmr  its  Origin^  AimirMm  nf  the  In- 
temal  Carotid  in  the  Carej^ous  Sinus^  and  Jtyphtre  of  the  Internal  Carotid 
in  iht  Cavemom  Sinn^, — Tiicso  are  vascular  diseases  of  this  region  which 
cause  l<.m  of  jxiwer  in  the  motiuus  of  the  eyeballs,  as  well  as  other  striking 
eye-symptoms,  and  it  is  convenient  to  draw  attention  t(v  them  here;  but  a 
detailed  account  of  these  conditions  docs  not  come  witliin  the  scope  of 
this  chapter,  and  therefore  their  symptoms  ouly  will  be  briefly  noted.  The 
symptoms  of  aneurism  of  the  ophthalmic  artery  near  its  origin,  and  of  the 
internal  carotid  in  the  cavernous  sinus,  are  not  very  different,  and  in  most 
cases  it  is  not  possible  to  make  the  diagnosis.  They  Ix^th  are  rare,  aneurism 
of  tlie  internal  carotid  being  the  more  cfrmmon  of  the  two.  In  aneurism 
of  the  ophthalmic  artery  there  is  blindness  of  the  corresponding  eye,  due 
to  interference  with  the  blood -snp|)ly  of  the  retina  and  to  direct  pressnre 
on  the  optic  nerve  by  the  aneurism.  There  is  also  exophthalmos  from 
cedema  of  the  orbital  tissues  and  distention  of  the  ophthalmic  vein,  with 
chemosis  and  swelling  of  the  eyelids, — all  the  result  of  venous  obstruction 
from  pressnre  of  the  aneurism  on  the  ophthalmic  vein  and  cavernous  sinus. 
The  exophthalmos  mny  be  pulsating,  by  transmission  of  pulsations  of  the 
aneurism  to  the  cfjlnmn  of  blood  in  the  distended  vein  and  sinus  j  but  the 
jnilsation  may  be  absent,  an<l  when  present  is  usually  sliglit.  Loi-s  of 
power  in  the  muscles  supplied  by  the  thii-d  and  sixth  nerves,  from  preaanm 
on  these  nerves  by  the  swollen  ophthalmic  vein,  is  also  often  present.  Noises 
in  the  head  are  complained  of  by  the  jiatient,  and  can  be  objeetively  dis- 
cerned by  auseultation.    They  cease  on  eompressh)n  of  the  common  earatid. 

In  aneurism  of  the  internal  carotid  in  the  cavernous  sinus  the  loss 


»  Trftnanclfoiii  of  Uie  Ophthalmologicttl  Society  of  the  Umted  Kingdom,  i,  p,  186* 
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of  the  mtitious  of  the  eyeball  is  apt  to  be  more  markc^^  and  the  loss  of 
visioa  less  tmtrked,  than  m  aneurism  of  the  ophthalmic  artery  ;  aud  in 
the  former  the  ophthalmic  division  of  the  fifth  nerve  is  moi^  likely  to  be 
implicjital  In  either  ca^se,  the  more  rapidly  the  aniuriBm  develops  the 
more  ]>rc>aoimot!d  the  symptoms  tend  to  be,  for  in  a  slow  and  gradual  evo- 
lution of  it  the  vein,  sinus,  and  ner%*e5  become  at^customed  to  its  pressure. 

Rupture  of  the  internal  carotid  in  the  cavernous  sinuSj  either  as  the 
I'esult  of  injury  (i>enetniting  woundsi  blows  on  tlie  head,  iractui-cs  of  the 
base),  or  of  disease  of  the  coats  of  the  vessel,  is  a  condition  which,  occur- 
rin^Tj  as  it  does,  suddenlyj  produces  very  marked  symptoms  of  venous  ob- 
struction  and  of  pressure  on  surrounding  tissues* — the  eyelids  swollen  aud 
liviil,  the  surface  of  the  eyeball  covered  with  distended  veins,  the  conjunc- 
tiva eheraotic,  the  eyeball  protruded.  Pulsation  of  the  protruded  eyeball 
comes  on  somewhat  later  (pulsating  exophthRlmos)^  but  never  fails  to  ap- 
pear, and  h  a  striking  symptom.  Distendixi  and  varici>se  veins  may,  after 
a  time,  be  felt  by  the  tip  of  the  finger  in  the  orbit  and  may  l>e  aecu  on  the 
forehead,  and  even  at  an  early  i>eri*.id  the  ophthalmoscope  shows  di  intention 
of  the  retinal  veins,  with  occasionally  pulsation  of  theni<  A  coutiuuouij 
subjective  and  objective  bruit,  which  becomes  intensified  at  each  systole,  is 
present  The  tluril  and  sixth  nerves  are  tho-^e  most  commonly  paralyzed, 
and  tfie  ophthalmic  division  of  the  fiftii  nerve  is  also  liable  to  l>e  affWted. 

Vision  is  often  not  seriously  aflected  at  first.  After  a  time,  loss  of 
sight  may  be  caused  by  pressure  of  the  distended  vein  on  the  optic  nen-e, 
by  deficient  supply  of  arterial  blood  to  the  retinai  by  the  development  of 
congestion  papilla,  and  by  retinal  eccbymoses. 

Ramrrerit  Third-Nei^ve  Paralysis. — Recurrent  third-nerve  paralysis, 
without  paralysis  of  any  other  cerebral  nerves,  except  that  in  a  tew  in- 
stances more  or  less  amesthesia  of  the  parts  supplied  by  the  fifth  nerve 
has  been  present,  is  a  remarkable  symptom,  held  by  many  to  he  due  to 
basal  lesions.  Only  oue,  aud  in  eacli  case  always  the  same,  thiixl  nerve  is 
affected.  The  disease  usually  begins  in  childhood  or  youth,  but  there  are 
exceptions  to  this,  and  it  is  more  common  in  females  than  in  males.  As  a 
rule,  all  the  muscles  suppliecl  by  the  third  nerve,  ipclusive  of  the  internal 
ocular  muscles,  lose  tlieir  jK>wer.  The  intervals  lietweeu  the  j>aralytic 
attai^ks  vary  imm  ten  days  to  one  ymr,  each  attack  lasting  fnm  tmy  or 
three  days  to  several  months.  The  shorter  the  attacks  of  paralysfe  the 
more  frequently  do  they  recur,  and  sometimes  the  paralysis  dmB  not  ami- 
pletely  disap[>car  during  the  intervals.  In  most  (mses  severe  iicmicrania 
precedes  the  jmralytic  attacks,  and  this  is  situated  always  on  the  side  of  the 
l>aralysis.  Nausea,  vomiting,  rigors,  and  general  malaise  often  accHjm|Hiny 
the  heafkehe ;  so  that  Charcot  and  others  ^  liave  rcgardnJ  the  affection  as 
migraine  complicatctl  by  paralysis  of  the  third  nerve  (migraine  ophthah 
mique  or  ophthalmopl^ique).    The  headache,  nausai,  etc,  oease  as  soon  as 


1  Le  Progr^  medicfll,  1$90,  Nos,  SI,  32, 
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the  pamly sis— often  sitddeiily — comes  on.  Most  of  the  cases  have  a  pro- 
gressive elmmetcT,  the  reenrrenees  of  tfie  paralysis  becoming  more  frequent. 

The  pathogeGeais  of  the  aftcetion  is  abseiire.  Some  authors  regard  it, 
when  truly  jwriodic,  as  functional,  while  the  exaeerbstiug  cases  they  take 
to  lie  due  to  organic  basal  disease;  but  otliei^s  ^  believe  that  both  forms 
are  causst^I  by  organic  disease,  inflammatory  exudation  around  the  nerve 
trunkj^degcjiemtion  of  the  nerve-trunk,^  and  fibroma^  and  fibro-c^hondroma 
of  the  nerve-trunk^  having  been  the  changes  found  in  the  only  four  cases 
out  of  twenty-nine  published  in  which  a  iK>st-mortem  was  made.  But  while 
this  explains  the  imralysis,  it  does  not  explain  its  intermissions  j  and,  to  ac- 
ci>uut  for  these,  recourse  has  been  bad  to  the  not  very  satiBfactor}-  assumption, 
that  altemtions  in  the  circulation  of  the  diseased  part  alternately  augment 
and  diminisli  it3  pressure  on  tlie  nerve.  In  one  case/  which  was  clearly 
due  to  malarial  poisonings  tlie  anthor  assumed  an  inflammatory  process  of 
the  trunk  of  the  third  nerve  as  the  muse. 

Treatment  has  little,  if  any,  influence  in  this  disease,  Charcot  used 
bromide  and  itxlideof  ix)tassiumj  and  mercurial  inunctions.  In  Kljatscbin'a 
ease,  due  to  nmlarial  poisoning,  quiuine  in  large  doses  acted  in  a  markedly 
beneficial  manner. 

Recnrrent  third-nerve  paralysis  has  been  seen  as  a  very  early  initial 
symptom  of  approaching  general  paralysis,  and  it  may  occur  as  an  inter- 
current symptom  of  the  pronounced  state ;  but  it  does  not  foretell  impend- 
ing fljcal  cerebral  disease  of  a  serious  nature^  only  one  case  (Gubler^s)  having 
presented  serious  cerebral  symptoms  ending  in  death.  It  is  sometimes  a 
manifestation  of  hysteria.  Holmes  Spicer  and  Armerod^  record  several 
cases  of  recurrent  attacks  of  paralysis  of  the  sixth  nerve. 

FouHh'Nerve  Baml  Parahjms, — This  nerve  is  more  rarely  affected  by- 
basal  lesions  than  the  thinl  or  the  sixth,  and  still  moit?  uncommon  are  leases 
in  which  it  is  the  only  nerve  implicated.  The  third  nerve  is  almost  always 
impHcatctl  with  it,  while  sixth^nei-^^e  paralysis,  and  optic-tract  symptoms, 
and  crossed  hemiplegia  may  form  elenienls  in  the  symptom -complex  of 
the  case,  Leber*  rej)orts  two  eases  of  falls  on  the  head  in  which  jmralysis 
of  one  fourth  nerve  wjis  the  main  symptom.  Probably  there  was  no  fracture 
in  either  case,  and  the  pai-alysis  was  held  to  lie  due  to  rupture  of  the  trunk 
of  the  nerve  owing  to  the  concussion  of  tlie  skull, 

SiJcth-Nerve  Baml  Paralysis, — Monolateral  basal  jmmlysis  of  this  nerve 
is  less  mramon  than  that  of  the  thiid  nerve,  yet  double  sixth-nerve  jmralysis 


•  Giibler,  Gastotta  di?9  hfijiitflui^  tmf\.  No.  IT. 
'  Wriss,  Wiener  niedi£intfiofae  Wi'chensehrifl^  April,  18S9 

•  Karplu*,  ibidem,  1896,  Nra,  m-B2. 

•  Richter,  Arcbiv  fur  Psychiitttie  und  NervonkrHfiltbeitent  1887. 

•  Kljttsobm,  NeuMlrtfjisehes  Cenlrftlbklt.  18f>7,  S  206. 

•  Transflctions  of  tbe  OpbthulmolojErictil  S  cim  of  the  Uait«d  Kingdom ,  p.  280. 
■  Arcbiv  fur  Opbtbdmologie,  uxvii,,  1,  S.  297. 
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is  relatively  fmiiicnt  ui  basal  diseaf^ej  when  tlie  latter  is  situatc^d  centrally 
ill  the  posterior  foBsa  (vvheiij  too,  the  anterior  pyramids  of  the  niedidla 
may  be  pressed  on^  with  conacqnent  motor  iyinptoms  in  the  limb^),  espe- 
cially in  syphilitic  affections  and  in  fractures  of  the  baae.^  Monohiteral 
sixth<nerve  paralysis  is  also  not  infrequently  present  as  a  result  of  fractures 
of  the  ba.se. 

It  is  probable  that  in  these  fractures  the  sixth  ner\'e  jssjiecially  liable  to 
be  injured,  owing  to  its  intimate  connection  with  the  margin  of  the  dorsum 
sellic  ami  the  periosteum  in  the  neighborhood  of  the  apex  of  the  petrous 
portion  of  the  tem|K>ral  bone ;  which  latter,  it  is  stated,  is  very  apt  tn  be 
cracked  in  these  accidents.  It  is  recognized  that  sixth-nerve  paralysis  may 
be  caused  by  fracture  of  the  base  without  coma,  paraJysis  of  other  cranial 
nerves,  or  the  usual  symptoms  of  basal  fractures  being  present.  In  such 
cases  it  may  not  be  ^vossible  to  say,  especially  if  both  sixth  nerves  are  im- 
plicated, whether  the  lesion  is  basal  or  nuclear.  If  the  loss  of  power  is 
only  partial,  it  points  to  a  nuclear  lesion,  especially  if  polyuria  is  present." 

Paralysis  of  one  sixth  nerve,  with  hemijdegia  of  the  op|>osite  side  of 
the  body  due  to  implication  of  the  peduncle^— crossed  paralysis, — is  some- 
tim^  seen  with  the  lesion  near  the  posterior  margin  of  the  pons,  and  it  is 
apt  to  be  acconijianied  by  paralysis  of  the  seventh  nerve,  usually  on  its  own 
side.  Eulenberg'  records  a  unique  case  of  isolated  traiiraatic  basal  jmraU 
ysis  of  the  sixth  nerve,  no  other  cranial  nerve  having  been  implicated.  Tiie 
injury  was  a  stab  received  in  the  temiK>ral  region,  which  must  have  divided 
the  trunk  of  the  nerve  at  the  base  of  the  skull,  below  the  posterior  clinoid 
prociess,  without  injuring  the  sinus  or  the  carotid* 

Setenth'Nem  Baml  FaralymA  prodmmg  Lagopfdhulmm, — There  is 
practically  nothing  to  be  added  in  this  connection  to  what  has  been  inci- 
dentally stated  aljove  when  treating  of  basal  paralysis  of  rhe  thii-d,  fourth, 
and  sixth  uervtjs,  Isolatctl  seventh-nerve  paralysis  rarely  occurs  from  basal 
disease.  In  fmctui'es  of  the  base  of  the  skull  the  line  of  A-aeture  frequently 
passes  through  the  petrtHis  bone,  and  then  the  facial  nerve  may  be  injured  ; 
or  it  may  Ijccome  ^laralyzcd  some  days  after  the  accident  from  the  inflam- 
matory^ process  which  is  set  up.  In  facial  pamlysis  due  to  coilical  lesion, 
or  to  any  h»sion  above  the  nucleus,  the  orbicularis  pali>ebrarum  and  other 
muscles  in  the  upi>er  part  of  the  face  are  but  little,  if  at  all,  affa-^^l,  while 
it  is  mainly  the  muscles  which  go  to  the  angle  of  the  mouth  that  are  para- 
lyzed ;  also,  emotiimal  movements  (in  laughing  or  crying)  are  often  less 
impaire^i  tlian  vohintary  movements*  On  the  other  hand,  in  nuclear,  fas- 
cicular, and  basal  facial  palsy  the  orbicularis  palpcbranira  and  the  fix>ntal 
muscle,  as  well  as  the  muscles  of  the  mouth,  become  paralyzed,  and  the 
emotional  and  voluntary  facial  motions  suft'er  equally. 


>  Purtsclier^  Afcliiv  fQr  Aug^^nbeilfcunde,  iviii.  S.  387. 
'  Purtfioher,  Archivps  of  Ophthnlmolrtgy,  xxWL,  4,  p.  398, 
*  Keurologischea  Centmlblfltt,  1694,  578* 
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8i!ex  '  has  Mm  three  cases  of  isolated  pamlysb  of  the  orbicukris  of  the 
upper  lid^  and  they  are  the  only  causes  of  the  kmd  on  record.  They  alt  uoder- 
wmi  cure.  The  caiicfi  offer  a  fnrther  proof  of  the  wrrectness  of  the  view  put 
forward  by  Mendel,^  and  siipiwrted  by  Tooth  aud  Turner,^  that  the  oculo- 
facial  group  of  nmscles  (frontalis,  orbicularis  palj^ebrarmUj  and  oormgator 
inpn-ilii)  are  innervated  by  the  third-nerve  nucleiie,  the  fibres  pacing  into 
the  trunk  of  the  Beventh  nerve  byway  of  the  posterior  longitudinal  buodle, 

Fiftli'-Nerve  Jifiml  ParahffriM, — Iksal  lesions  not  infrequently  cause 
panilymfi  of  this  nerve,  cx>mbincd  in  must  instances  with  paratysb  of  the 
third  nervf,  and  very  often  with  jmralysis  of  the  sixth  nerve,  or  with  dis- 
mtn*  t*f  the  optic  trat^t ;  and  complication  with  facial  paralysis  is  also  not 
umH>mmon.  Neuroparalytic  keratitis  is  sometimes^  but  by  no  means 
alvvays,  seen  in  these  caiiee,  and  the  coexistence  of  ptosis  do^  not  neoes- 
wirily  obviate  the  occurrence  of  the  corneal  affection,  although  it  seems  to 
Hinder  it  less  likely  to  occur.  A  lesion  of  the  ophthalmic  division  only 
of  the  nerve  m  presentj  when  the  diseasetl  process  is  at  the  cavernous  sinus 
or  the  f^plicnoidal  fissure. 

Complication  with  paralysis  of  the  opposite  side  of  the  body  sometimes 
oocrnrH  with  liasal  paralysis  of  the  fifth  nerve  ;  and  sometimes,  especially 
with  8y[>Iulitic  gnmmata,  the  hemiplegia  is  of  the  same  eide  of  the  bodj^ 
iJulii'Hting  implication  of  the  opposite  peduncle^ 

Hypltilitio  gummatous  exudation  is  the  commonest  basal  lesion  causing 
|Knndyj*is^  of  the  cranial  nerves,  aud  the  diagnosis  of  Its  presence  is  sup- 
IHjrtitl  if  there  be  instability  in  those  paralyses :  the  defect  in  the  field  of 
vistoti  may  l>c  dilTrrent  in  degree  from  day  to  day,  immobility  of  the  pupil 
may  come  and  go,  ptosis  and  jmralysis  of  the  facial  may  disappear  and 
rt^urn  again,  and  so  on.  This  variableness  of  the  symptoms  is  the  result 
of  the  mpid  growth,  followed  by  rapid  shrinkage  of  the  granulation  tissue 
which  surrounds  the  trunks  of  the  nerves, 

l\i\m\  \n\vn\y^'s  are  ako,  we  Ix^licve,  often  due  to  a  chronic  and  indolent 
form  of  nicniugitis  of  a  rheumatic  origin  ;  and  this,  too,  when  other  signs 
of  rheumatism  are  wanting. 

DIFFUSE  DISEASES  OF  THE  BRAm. 

llnde?  this  heading  it  is  proiiosed  to  give  an  acxK^unt  of  those  eye- 
symptoms  which  are  apt  to  be  present,  with  more  or  less  constancy,  id 
certain  organic  diseases  of  the  brain  that  are  known  to  be  diffuse  in  the 
setiM"  that  they  occupy  a  wide  extent  of  cerebral  surface  or  substance; 
or  which  belong  to  the  category  of  brain^lisca^  that  are  believed  to  be 
Ckiganic^  although  Jis  yet  the  nature  of  the  changes,  and  whether  they  are 
local  or  dtSiiser  have  not  been  definitdj  ascertained ;  or  which  are  in  the 


'  AtvMt  ftr  Avgcnbeilkunde,  ISSNS,  iiiii.  S.  9^ 
*  Bimut  Winter  Nuinberi  1891,  491. 
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uncertain  and  ever-diminishing  neutral  territory  between  diffuse  organic 
and  functional  bmin -disease.  The  diseases  here  to  be  considered  are:  dis- 
seraifiated  selerosis,  diffuse  sclerosis,  pseud o-bul liar  paralysis  of  cei-ebral 
origin,  general  paralysis^  meningitis,  acute  hemorrhagic  encephalitis,  hydro- 
cephaius,  infantile  paralysis,  degeneration  of  cerebral  arteries,  amaurotic 
family  idiocy,  paralytic  vertigo,  paralysis  agi tans,  enoephalopathia  saturnina, 
epilepsy,  and  chorea.  Eye-symptoms  occurring  with  certain  deformities  of 
the  cranium  will  also  be  mentioned. 

Information  concerning  eye-symptoms  due  to  fracture  of  the  skull  has 
been  given  above  at  pp,  581,  605,  ami  609, 

DISSEMINATED  SCLEHOBlS  OF  THE  BRAtN  AND  SPINAL  CORD, 

The  eye-symptoms  in  this  disease  are  of  considerable  diagnostic  value, 
and  have  been  subjected  to  careful  and  exhaustive  studies  by  Uhlhoff,' 
Buzzard/  and  Parinaud  and  Marie.^  They  consist  in  certain  visual  defects 
and  oi>htlialmoscopic  api>earanees,  and  in  certain  oculo-motor  disturbances. 

The  moat  common  visual  defect  is  amblyopia  with  central  color  scotoma. 
la  a  small  proportion  of  cases  absolute  central  scotoma  is  fonnd*  Irregukr 
l^eripheml  defects  in  the  fiehl — Sf^metimes  only  for  color — occur,  with  and 
without  central  scotoma,  and  in  other  cases  a  n^ular  concentric  contraivtiou 
of  the  field  takes  place.  One  or  btith  eyes  may  be  affected  in  any  of  these 
ways.  Any  of  these  visual  disturbances  may  get  better,  or  may  after  a 
time  entirely  disappear.  The  onset  of  the  defect  of  sight  is  usually  very 
rapid,  or  almost  sudden,  but  it  sometimes  oom^  on  gradually.  Complete 
and  pemianent  amaurosis  in  disseminated  sclerosis  is  very  nire  indeed  ;  but 
temporary  amaurosis  occurs,  as  Charcot  ^lointed  out,  and  may  last  as  long  as 
five  or  six  months,  with,  then,  a  remission  of  several  months,  and  in  some 
cases  many  such  relapses  take  ]>lajce. 

The  ophthalmoscopic  apiicarances.in  connection  with  these  visual  defects 
may  be  absolutely  normal ;  or,  on  the  other  hand,  any  of  the  ophthal- 
moscopic changes  which  will  be  mentioned  may  be  pi*esent  with  normal 
vision ;  or,  again,  there  may  be  both  defect  of  vision  and  ophthalmoscopic 
signs.  Hence  it  is  always  necessary  to  examine  both  the  vision  (and  espe- 
cially the  field  of  vision)  and  the  fundus  oculi.  Diseased  ophthalmoscopic 
apix^mnces  oc^ur  in  about  one-half  of  the  cases  of  disseminated  sclerosis. 
Most  fi-equently  tlicse  changes  consist  in  a  simple,  and  not  very  intense, 
atrophic  discoloration  of  the  whole  surface  of  the  optic  papilla ;  or  very 
oflen  the  temporal  part  of  the  disk  is  atrophic,  as  it  is  in  toxic  amblyopia, 
while  its  inner  two-thinls  are  normal ;  yet  in  these  latter  cases  the  ob- 
server must  not  expect  always  to  find  a  central  scotoma,  nor,  under  the 


^  Archir  fiir  Psycbiatrie  und  NervenkniTjklieiten,  ixi,,  55t  S.  SO!l. 
'  Brain,  ISW;  Britis^h  Medical  Journul,  October  7, 1893  ;  TratiiactioM  of  the  Oplitb&l- 
mologicfll  Society  of  tbe  United  Kingdom,  1897,  p.  124. 
*  Lemons  sar  ks  malAdies  d«  la  moellei  Farts,  1692. 
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ini*^r<«fopo,  are  tlje  pajiillfi-niacular  JlLscitniH  in  the  tmuk  of  the  opti 
iwrvt*  found  to  Ikb  dbeiisi?<l.  Only  very  rarely  is  there  complete  atrophic 
dijiw'ol(»nitioii  of  the  entire  optic  papilla,  so  that  the  inner  part  of  the  papilla 
<lii<pluy8  no  pink  line  whatever.  In  a]>ont  five  \WT  cent  of  the  cases  optic 
iivuritiK  if4  founfh'  Ulithoff  thinks  that  a  slight  tmtxsient  neuntis  may  more 
fr«^i|u*'ntly  immr  than  is  generally  supposed,  and  may  leave  after  it  either  a 
normal  tiptie  pa[)illa  or  the  comnienei?ment  of  an  atrophic  diseolomtion  | 
and  ht*  tliinkrt  tluH  papillitis  is  caused  by  the  presence  of  stJerotizing  fod 
iinrnt*iliaU*ly  bt!hind  tfie  lamina  cribrosiu  Buzzard^  too,  thinks  neuritis  may 
prf'Hc?nt.  The  ophthalmoscopic  changes  may  be  in  both  eyes  or  in  om 
only. 

Ulithoft'  found  that  in  disseminated  sclerosis  there  c^n  be  marked 
diMaiHe  in  the  trunk  of  the  optic  nerve  without  any  abnormal  o])hthalmi 
mH>jnc  appearance  or  defect  of  sight.  It  would  seem  that  the  conducting 
function  of  the  ncj*ve-fibr(»s  uee<l  not  be  iaterfeml  witli,  although  in  passing 
tlinmgh  the  fw^h^rosed  jxitches  they  are  deprived  of  their  medullary  sheaths 
and  i^ethicfHl  to  axin-eyUnders* 

Them  is,  thi'ivfore,  a  nmiarkable  absence  of  direct  relation  between  the 
state  of  vision,  tlie  opljthaluios<^>pic  ap|K'a ranees,  and  tlie  pathological  con- 
dition of  the  trunk  of  the  optic  nerve,  rei|iectiveH%  in  this  disease, 

lleruirtuojtsia  has  never  l^een  observt^J  in  disseminated  sclerosis;  con 
queutly,  it  is  certain  that  the  demngenients  of  vision  are  due  to  di 
in  the  optic  ncr%^e^  and  not  in  the  chiasma  or  tJie  optic  tract,* 

IX^Rh  tfl  of  vi^iion  and  abnormal  oplitluilmoscopic  apjieo ranees,  one 
lioth,  otH^isionally  precede  other  symptoms  of  the  disease  by  some  months 
or  even  yeai^s  ;  iti  some  cases  they  appear  in  its  early  stage,  but  it  is  more 
usual  for  them  to  come  on  after  the  general  Byniptums  are  well  developed. 

The  mm l<v motor  deningt»ments  whicli  may  l>e  found  in  dis^-eminated 
8t'len>:sis  are  :  isohitetl  [mnilyses  of  orbital  muscles,  nuclear  paralyses,  and 
nystagmus.    (Sit*  also  jiage  590,)    Probably  some  of  the  isolated  paralyse- 
— such  as  donlde  jvanilysis  of  the  sixth  nerve,  and  paralysis  of  some  of  th 
branches  of  the  tiiinl  nerve — arc  of  nuclear  origin*    Paralysis  of  singl 
muself^  is  nearly  always  imrtial,  and  generally  disappears  in  the  course  of 
a  few  weeks.    The  paralyses  concerning  the  nuclear  urigin  of  which  ther* 
can  be  no  doubt  are :  loss  or  dcfe^^t  of  tlie  conjugate  motions  to  the  right  n 
to  the  let\,  and  par^i8  of  the  pow^r  of  convergence.    Marked  exterior 
ophthalmoplegia  has  been  observed,  but  is  verj^  rare.    Knon^  has  observed 
the  development  of  true  convergent  strabismus  in  some  eases. 

Nystagmus  is  present  in  about  one~half  of  the  cases  of  diss^tnated 
8cleftBi&    It  is  found  either  of  the  ordinaiT  type  or  as  n^-stagmie  twitiA- 

1  Ulitbctfr,  hm  citato ;  N«tslc«lki>  mad  S&«f^ty,  Tisnsactioos  of  th«  OplitlMliiifllcisieal 
Soci«tj  of  the  United  Ku^^om,  UL 

>  Witfrod  Hurift,  bovera-,  statv  tfaal  be  ic«ii  btoiiAnopm  In  dMMBftinatfd  ■d^- 
torn,    Brftin,  Autunm  NiiiiiW,  180T,  tlS> 

*  Bettrige  zur  Aiig<nbtakgjA,  IStS        ujni  a  f& 
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ings,  esj^ecially  wheu  the  eyes  are  broiiglit  ioto  the  extreme  positions  (ataxic 
nysti^;mus),  Piimlyses  of  muscles  may  be  present  along  with  the  nystagmus. 
True  nystagmus  is  very  mre  as  a  symptom  in  other  forms  of  general  nervous 
disc^ase,  therefore  it  is  of  much  diagnostic  value  here.  Nystagjuic  twitch- 
ings  do  occur  in  other  disi'a,ses  of  the  nervous  systemj  but  ar^  infinitely 
more  oomraon  in  dissetuinated  sclerosis  than  in  any  otljer  disease.  Very 
sliglit  twitch  ings  in  the  extreme  positions  should  not  be  put  down  as  a 
diseased  symptom,  for  they  may  be  seen  in  some  healthy  eyes,  Kunn  de- 
scribes a  symptom  which  he  terms  fixation  trembling,  and  \v\nv\i  takes 
place,  where  there  is  no  nystagmus,  at  the  moment  the  eytis  are  bronglit 
from  a  position  of  rest  to  look  sharply  at  a  near  object.  At  the  lirst 
attempt  the  visual  axes  are  brought  to  converge  at  a  point  nearer  than  the 
desirctl  distance,  the  next  moment  the  csonvergence  is  too  slight  and  the 
visual  axes  are  directed  to  a  point  beyond  the  object,  and  finally,  after  two 
or  three  such  ra}>id  oscillatioua,  the  fixation  becomes  steady  at  the  correct 
distance. 

The  various  oculo- motor  affections^  similarly  as  the  aifections  of  sight 
and  the  ophthalmoscopic  changes,  occur,  as  a  rule,  in  the  course  of  the 
pronounc^cd  disease,  occasionally  in  its  initial  stage,  and  very  rarely  before 
any  other  symptom* 

The  state  of  the  pupils  in  disseminated  sclerosis  is  usually  normal. 
Parinaud^  thought  that  the  activity  of  the  pupil-reflexes  to  light  and 
accomm^xlation  was  markedly  increased  in  many  eases.  In  advanced 
stages  there  is  usually  myosis.  The  Argyll -Robertson  pupil  occurs  very 
rarely,  and  inequality  of  the  pupils  is  oecasioually  to  be  noted.  The  phe- 
nomenon of  hippus  is  relatively  frequent,  and  in  two  cases  observe<,l  by 
Dauisch  *  it  was  the  only  deraonsti-able  cerebral  symptom.  Kunn  nuticed 
in  some  of  his  cases,  in  which  there  was  normal  visual  acuity,  a  difficulty 
in  reading  (fuzstiiiess  and  dancing  of  the  letters  and  lines),  which  he  believes 
to  be  due  to  a  trembling  of  the  ciliary  muscle. 

Hysteria  is  the  disease  for  which  some  cas^  of  disseminated  sclerosis 
in  their  incipient  stage  are  liable  U}  Ik?^  and  no  doubt  often  are,  mistaken, 
owing  to  the  presence  of  such  symptoms  as  transitory  loss  of  power  in  one 
or  moi^  limbs,  aphonia,  convulsive  seizures,  hysterical  manner,  etc.,  while 
the  symptoms  characteristic  of  disseminated  sclerosis  are  as  yet  wanting. 
In  such  cases  the  eye-symptoms  are  capable  of  giving  much  aid  in  the 
diagnosis.  In  hysteria  the  ophthalmoscopic  appearances  are  normal;  in 
disseminatt^d  s*'lerosi9  in  fifty  [}er  cent,  of  tlie  cases  there  is  some  change  in 
the  optic  ]>apilla.  In  hysteria  when  the  fields  of  vision  are  deranged  they 
bec^ome  contracted  and  transitory  central  s<-otoma  i.*  extremely  rare;  in  dis- 
seminatetl  sclerosis  the  fields  may  become  contracted,  but  central  scotoma 
(often  only  for  ci^lors),  which  may  come  and  go,  is  the  more  common  form 


*  he  Pitjgrifl  medicnl,  AugQat^  1S84. 

>  Neiiru]ogis4?hes  Centralblalt,  IS^,  S,  25S. 
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of  defecL  In  hysteria  when  the  fields  Ix^ome  coutracted  the  boundaries 
for  color  often  dt>  not  recede  in  their  regular  order  ;  for  example,  the  fidd 
for  red  may  be  wider  thau  that  for  tlie  other  colors,  or  the  color-fitJd 
boundaries  may  cross  each  other  irregularly,  or  else,  according  to  Buzzard 
aud  Head,  the  zone  Ix^tween  the  outer  limit  of  the  field  for  white  and  the 
outer  limit  of  tlie  field  for  color  is  obliteratedj  and  white,  green,  red,  and 
other  eoloi-s  are  visible  within  the  same  limits;  in  disseminated  sclerosis 
the  eoutmetion  of  the  boundaries  for  the  |>erception  of  tlie  several  colors  in 
tlie  field,  when  there  ia  any  such  contraction,  follows  that  for  white  in  the 
ip^ular  physiological  oi^er  of  the  fields,  and  the  zone  l>etween  the  outer- 
ItOmt  boundary  for  white-  and  for  ci>l  or- percept  ion  is  maintained.  In 
hysteria,  too,  it  may  be  found  impossible  to  examine  the  color-fields  at  all, 
all  colors  being  styled  dark''  or  black"  either  immediately  or  in  a  few 
momenta  after  the  examination  of  the  fieldtj  had  commeneed.  In  hysteria 
oculo-motor  distnrbaneea  very  seldom  occur,  while  in  disseminated  sclerosis 
nystagmus  is  common,  and  paralysis— often  transitory— of  an  orbital  muscle 
not  rare* 

DIFFUSE  SCLEB06I8  OF  THE  BRAIN. 

Both  Growers  '  and  B*  Bramwell*  state  that  occasionally  symptoms  very 
simitar  lo  those  of  intra-oranial  tumor  are  seen  in  this  diseased  state.  The 
latter  aut!ior  says,  *^  In  some  very  rare  and  quite  exeejrtional  eases*,  in  which 
the  charai^teristic  symptoms  of  an  intra-cranial  tumor  (headache,  vomiting, 
Rnd  double  optic  neuritis)  were  present  during  life,  no  coarse  lesion  of  the 
bratn^  but  only  sclei"osis,  atrophy,  or  microscopical  lesions  have  been  found 
at  the  pOst-mortem.  In  such  cases  a  correct  diagnosis  is  obviously  impoB^ 
sible»  These  cases  show  that  the  general  symptoms  of  intra-cranial  tumor 
are  not  in  all  cases  sufficient  for  a  correct  diagnosis,  nnless  localizing  symp 
tnins  are  at  the  ^me  time  present  The  most  experienced  observers  will 
oonsbnally,  in  the  present  state  of  our  knowledge^  make  mistakes^and  fktX 
to  find  on  post-mortem  examination  the  tumor  which  had  been  confidently 
expected  during  life.  It  remains  to  be  seen  whether  a  more  extended 
obeervatioQ  and  experience  will  enable  a  distinction  to  be  made  in  cases  of 
tliii  description.*' 

PSEFPO-BCTLBAR  PARALYSIS  OF  CEREBRAL  ORIGIN 

Eye-symploiD8  ia  this  condition  {there  is  ako  pseudo^bnlhar  palsy 
eaused  by  the  pressure  of  tumors,  and  so  on,  of  which  the  diagmisis  can 
qdIj  be  made  by  aid  of  ooncomitant  symptoms  of  the  primar}^  disease)  are 
not  very  oommon  ;  yt%  when  present,  they  are  of  service  in  llie  diagnosis 
between  this  condition  and  tme  btilbar  paralysis,  in  vthkh  no  eye  symptoms 
occur.  Optic  Dttiritis  or  optic  atrophy  may  be  found.  The  Tolnntaiy 
f&w^  of  do«ng  the  eyelids  is  si^metimcs  wanting,  while  their  reflex  closure 


*  I]iii»-Cniiat  TtuQiQci.  pL  131* 
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can  be  effected,  but  is  maintained  only  for  a  moment,  the  eye  being  opened 
again  directly-  Derangements  also  of  the  voluntary  movements  of  the  eye- 
halls  have  heen  occasionally  observed.  The  eyes  in  some  cstses  could  not 
be  moved  to  either  side  by  an  effort  of  the  will,  although  they  could  turn 
to  look  at  an  objeii  held  up,  or  in  tlie  direction  of  an  unexpected  noise. 
Again,  in  some  i'as<^a,  an  effort  of  the  will  failed  at  first  to  turn  the  eyes  in 
a  desired  direction,  but  after  an  interval  of  time  the  voluntary  motion  was 
effected- 

GENERAI^  FAEA LYSIS  OP  THE  INSANE. 

The  eye-symptoms  which  may  be  present  in  this  disease  are:  1.  De- 
rangements of  the  intra-ocular  muscleSj  especially  pupillary  Byraptoms. 
2,  Orbital  muscle  paralyses.  3*  Atrophy  of  the  optic  disk.  4.  Mind- 
blindness* 

Pupillary  Symptoms,  etc. — The  pupillary  anomalies  are  numerous,  and, 
in  view  of  tlieir  frequent  appearance  iu  the  prodromal  stage,  very  impor- 
tant. They  eousist  ia  mycK^is,  mydriasis,  inequality  of  the  pupils,  irregular 
shapBi  loss  of  reflex  to  sensitive  stimuli,  loss  of  the  direct  light-reflex,  loss 
of  consensual  reflex^  and  Argyll-Uobertson  pupiL  There  ia  also,  some- 
times, paralysis  of  accommodation. 

As  regards  the  size  of  the  pupils,  they  are  usually  contracted  iu  the 
early  stages  and  more  or  less  dilated  in  the  later  stages.  An  early  sign  is 
a  slight,  perhaps  hardly  appreciable,  inequality  in  the  size  of  the  pupils, 
although  neither  of  them  may  be  of  obviously  abnormal  size,  tlie  wider  of 
the  two  reacting  rather  more  sluggishly  to  light  than  its  fellow,  Dawson 
and  llambaut  *  found  this  sign  in  ninety -two  per  cent,  of  their  cases,  yet,  as 
it  is  not  uncommon  in  other  forms  of  insanity  not  resembling  general  paral- 
ysisj  they  do  not  regard  it  as  an  important  symptom,  and  believe  that  any 
value  it  possesses  is  purely  negative.  There  is  apt  to  be  a^ssociatcd  with 
this,  or  it  may  be  found  even  earlier,  loss  of  the  pujullary  reflex  to  sensi- 
tive stimuli,  or  loss  of  the  ^'sympathetic  dilatation,"  as  it  is  sometimes 
called.  In  later  stages  of  the  disease  the  lai^r  of  the  two  pupils  reacts 
not  at  all,  or  but  very  slightly,  to  light,  although  the  vision  of  the  eye 
remaius  i)erfet*t  and  the  pupil  of  the  other  eye  <^>ntinues  normal.  Bevan 
Lewis*  has  constantly  observed  that  when  unilateral  paralysis  or  (X)nvul- 
sions  occur  iu  the  early  stages  of  general  paralysis,  the  dilated  pupil  is  on 
the  side  of  the  paralyzing  or  discharging  lesion.  An  early  indication  of 
commencing  iridoplegia  is  given  by  foc^l  illumination ;  for  although  the 
pupil  is  active  to  the  coueentrated  beam  of  light,  it  shows  a  very  Hmitcd  range 
of  mov^ement,  together  with  an  oscillation,  or  hipj>us,  which  then  tends  to 
wide  dilatation,  even  under  this  briglit  illumination  of  the  retina.  This  ten- 
dency to  dilate  during  stimulation  by  light  (known  as  thepamdoxit^l  pupil- 
symptom)  appears  to  Lewis  to  be  the  earliest  augury  of  coming  paralysis. 


'  British  Medical  Journwl,  SepUimbcr  10,  1S98, 
'  Text-Buok  of  Mental  Diseases,  p.  2(17* 
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Loss  of  tlie  eousonsiial  movements  of  the  pupil  never  occure,  except 
where  the  direct  rcfie:x  movement  is  defective.  Yet  even  then  it  nmy  not 
be  absent^  or  may  merely  have  becorae  sluggish.  But  it  usually  is  wanting 
where  tlie  direct  reflex  has  become  absent  in  both  eyes*,  as  is  not  uuc^jnimoD 
in  the  late  stages.  In  cases  lu  which  tlie  direct  reflex  is  dt:*ft*<!tive  in  one 
eye  only^  and  while  the  consensual  movements  in  it  are  likewise  impaired| 
it  has  been  observed  by  Eedhch '  that  this  eye  is  capable  of  giving  rise  to 
consensua]  reaction  of  the  pupil  of  the  healthy  eye. 

The  Arg^'ll-Robertson  pupil  is  held  by  most  authors  to  be  present  in 
but  a  small  numl>er  of  cases  of  general  paralysiSj  and  then  usually  in  their 
later  stages  only  ;  but  the  symptom  ceiiainly  docs  occur  in  the  initial 
stages  of  some  cases  of  this  disease,  aud  an  important  inquiry  would  be  to 
ascertain  what  the  proportion  of  these  cases  5s.  (See  also  page  637  on  the 
value  of  the  Argyll-Roljertsou  pupiL) 

The  pupil  is  sometimes  irregular  in  shape,  probably  from  the  sphincter 
being  more  complet*?ly  paralysed  at  one  part  of  its  circnmfereuoe  than  at 
another.  Dawson  aud  Rambaut  fouud  this  sign  present  in  so  large  a  pro- 
portion of  their  aises  as  ninety-four  i>cr  cent.  As  they  found  it  al?o  in 
cases  of  other  sorts,  they  do  not  ascribe  to  it  any  great  practical  importance, 
though  its  absence  would  be^  to  some  extent,  against  the  diagnosis  of  gen- 
eral paralysis. 

Oliver  has  studied  the  relation  of  the  patellar- tendon  refle:^  to  the 
pupil-reflexes  in  general  paralysis,'  and  has  come  to  the  following  conclu- 
sions : 

In  some  of  the  case^  in  the  second  stage  of  the  disease,  especially  when 
the  patellar- tendon  reflexes  were  unequally  exaggerated,  there  ap[xmred  to 
be  an  irregular  and  unequal  sfmstic  innervation  of  the  two  irides,  causing 
irregularities  in  pin-|K>jnt  pupil  forms. 

In  a  few  cases,  especially  in  the  third  stage  of  the  disorder,  when  the 
patellar-tendon  reflexes  were  unequally  diminished,  the  pupil  of  small  size, 
and  its  shai>e  somewhat  irregular,  the  iris  seemed  to  be  acted  upon  but  little 
by  any  iwwerful  mydriatic- 

In  many  cases,  esj)ecially  in  comiiaratively  young  subjects  in  the  third 
stage  of  the  di^iise,  when  the  patellar-tendon  reflexes  were  unequally 
diminished,  there  appeared  to  be  an  unequal  paralytic  innervation  of  the 
two  i rides,  the  pupillary  dilatation  manifesting  itself  at  times,  though  not, 
as  a  nde,  in  the  eye  with  the  greater  amount  of  objective  optic  nerve-head 
degeneration  and  retinal  change. 

In  a  few  cases,  esixxjially  in  men  beyond  middle  life,  in  the  third  stage 
of  the  disorder,  when  the  patellar-tendon  reflexes  were  niai^kcdly  dimin- 
ished, aud  when  the  ataxies  were  quite  pronounced,  there  were  marked 
temporary  asymmetries  of  pupillary  form,  one  often  being  quite  small  and 


"  Neumlogiaebefl  Centrftlhljilt,  1892,  80. 

*  Trfttisactiou*  of  the  American  OphtbaltaoJogical  Society,  1693* 
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irregular  for  several  examioations,  wliile  its  fellow  was  large  and  ovoid  or 
oval. 

In  quite  a  number  of  eases,  especially  in  the  sdvanoed  stages  of  the 
disease,  when  the  patellar-tendon  reflexes  were  either  unequanj  ex^gerated 
or  diminished,  there  was  a  failure  of  the  i rides  to  respond  to  even  major 
degrees  of  light-stimulus ;  this  not  only  being  true  for  those  subjects  ex- 
hibiting a  true  spastic  myfisisj  but  also  being  more  especially  shown  in 
those  instances  in  which,  with  partial  dilatation  of  the  pupil,  mydriatics 
failed  to  act 

In  many  instances,  especially  in  the  older  cases,  when  the  patellar- 
tendon  reflexes  were,  as  a  rule,  unequally  dinihiiaht?d  or  even  lost,  not  only 
was  there  failure  of  iris-response  to  t)ie  strongt^t  light-stimulus  carefully 
thrown  upon  the  retina,  but,  when  obtainable,  the  iridoa  seemed  to  fail  to 
r^ct  to  the  various  coarse  ajid  rough  subjective  and  objective  procedures 
necessary  to  be  used  in  oitler  to  evolve  both  separated  and  associated 
efforts  for  accommodation  and  associated  efforts  for  convergence. 

In  some  instances  where  ciliary  muscle  innervation  could  be  satisfac- 
torily obtained  J  both  the  spastic  excitation  and  the  paralytic  enervation  at 
times  found  by  subjective  reading-tests  and  objective  study  with  the  retino- 
scope  appeared  to  be  in  direct  ratio  with  the  |Mitellar-tendon  reflexes. 

In  a  number  of  cases  where  tliere  was  marked  inequahty  of  the 
pupils,  with  more  or  less  want  of  reaction  of  the  iridcs  to  Iight*stimulus, 
the  patellar-tendon  reflex  on  the  side  of  the  larger  pupil  seemed  to  be  the 
more  greatly  diminished. 

In  several  instances,  esjm^ially  during  the  very  earliest  stages  of  the  dis- 
ease, when  tlie  patfjUar-tendon  reflexes  were  beginning  to  lessen  to  unequal 
degrees,  there  otlen  aj^jjeai-ed  momentary  secondary  ataxic  dilatation  of  the 
pupil  during  ex|iosure  to  sti-ong  light  (the  paradoxical  pupil-sympt<ira)* 

In  niauy  cases,  esjjeeially  during  the  second  stage  of  the  disease,  when 
the  patellar-tendon  reflexes  began  to  become  irr^ular  and  inconstant, 
pupillary  inequalities,  as  expressive  of  unequal  iris  innervation  and  action, 
became  more  t^mstant 

Kudmr  Fandysis. — ^ Paralysis  of  the  orbital  muscles  is  by  no  means  so 
common  a  symptom  in  general  paralysL?  as  is  the  iridoplegia  j  but  occasion- 
ally transitory  paralysis  of  the  tldrd,  fourth,  and  sixth  nerves,  af:ofjmpanitTl 
by  diplopia,  is  seeu  even  in  the  pr<Mlromal  and  early  stages  of  general  paral- 
ysis. Ptosis  also  may  be  an  t>arly  symptom,  and  transient  nystagmus  and 
twitchings  of  the  eyelids.  Very  much  rarer  is  i>ermanent  loss  of  power  in 
one  muscle,  or  the  development  of  total  ophthalmoplegia. 

The  various  oculo-motor  symptoms  are  caused  by  degenerative  changes 
in  the  central  gray  matter  of  the  acjucduct  of  Sylvius  and  fourth  ventricle. 
Sehiitz '  has  found  such  changes,  as  have  also  Siemerling  and  BcKNliker,*  and 
others. 

'  Arehiv  fur  Paychiatrie  urni  Nervenheilkunde,  %xu. 
'  IbideiD,  xiJi,  and  xxix.i  IS^T,  p.  420. 


OjMc  Atrophyl — Atrophy  of  the  optic  drsk  with  its  eonsequeot  amiuf 
rosis  ocN^urB  in  comparatively  few  cases  of  geiieml  paralysis :  f.^?.,  in  o 
thousand  three  hundred  and  eighty- six  cases  HaiisGudden*  found  itsiir 
five  times  (four  aud  nine- tenths  per  cent*),  and  in  twenty-seven  of 
cases  (two  per  cent.)  tliere  was  defective  knee-jerk*    Uhtlioff  found  aim 
in  nine  pt*r  cent  of  cas^  examinwl  by  him.    When  atrophy  does  come 
it  does  nut  uauaUy  do  so  until  a  late  period  j  yet  cases  have  been  recorded 
which  it  was  found  at  an  early  perioch    Id  one  ciise  it  preceded  any  m 
symptomii  hy  two  years,  and  in  another  by  as  much  as  eight  years,  Kleia" 
and  Uhtlioff^  describe  a  uniform^  and  more  or  less  intcDse,  opacity  of  the 
optic  disk  and  retina^  which  extends  far  towards  the  periphcrVj  and  whitb 
is  sometimes  (Klein)  acoom[*anied  by  loc^l  dilatation  of  the  vesssels.  Mm 
ret'cnt  literature  contains  no  further  observations  of  this  nature,  and  it 
questionable  whether  the  retinal  opacity  described  is  to  be  regarded 
pathological.    Hemianopsia  has  been  found  in  genei^al  paralysis,  and 
probably  due  to  softenings  in  the  visual  path  or  centre.    Hirschbeii;*  de- 
scribes a  case  in  which  a  permanent,  and  even  progressive,  central  scotcm 
was  an  early  synij^tom* 

3Ejid'Blindness, — Besides  its  occurrence  with  focal  cerebral  Immt 
mind- blindness  is  seen  in  cases  of  general  paralysis^  usually  in  theadvwil 
stages.  In  one  tmse  of  general  paralysis  under  Wernicke's  mre,*  which  wis 
examined  by  Schweigger, — where  the  symptom  catne  on  at  an  early  sta^, 
tliG  patient's  intelligence  being  stiU  good, — the  remarkable  circumstanee 
was  noted  that,  with  good  acuteness  of  vision  and  without  any  absolatl^| 
defect  in  the  field,  there  were  distributed  over  a  great  jK)rtion  of  thefielJ^ 
a  number  of  relative  scotomata,  within  the  area  of  any  one  of  which, 
although  objects  could  l>e  seen  by  the  patient,  yet  he  could  not  tell  vtbt 
they  were.  The  same  objects  in  other  parts  of  the  field  he  was  ableMt 
only  to  aee,  but  also  to  identify** 


MENINGITIS. 
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Meningitis  in  its  various  forms,  both  of  the  base  and  of  the  oonveiilft 
IS  apt  to  be  associated  with  optic  neuritis  more  or  leas  well  marked,  to 
addition  to  this,  when  the  meningitis  is  at  the  base  of  the  brain,  theieare 
often  symptoms  derivable  from  tlie  cerebral  nerves, — of^nlar  paralysis  (jag® 
602),  jKiiu  or  anesthesia  in  the  region  supplied  by  the  fifth  nerve,  defects 
iu  the  field  of  vision  from  pressure  on  the  optic  tracts  (page  572)  or  com- 
mbsure  (i>age  676),  and  so  ou. 


^  Arebiv  fat  Psych latrio  und  Nervenheilkutide,  x%\h  2,  S.  4S0. 

*  Wiener  medial niseho  Pr^e,  1897,  Nr.  3, 

■  Bericlit  der  ophlbalmuloglfiehen  G<«ellscliafl  »u  Heidelberg,  1863.  S.  IBB. 

*  CentmllilftU  fur  Augenlieilkundo,  1883,  S.  27. 

*  Lehrbiich  der  Gehirnkranliheiten,  iii*  S.  552. 

*  An  impjirtant  itudy  of  the  ocular  sympt^jms  in  gtjneml  jmralysis  ii  tb^t  by 
Transoctiona  of  the  American  Ophthalraological  Society,  1889, 
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Aciile  Tubercular  McningUis. — In  acute  tubercular  tneniDgitis  there  are 
fount!,  probably  in  about  fifteen  per  cent*  of  the  eases,  miliary  tubercles  in 
the  chorioid*  These  tulxreles  appear  as  round,  slightly  prominentj  jjale 
yellowish  spots,  with  softened  mai-giusy  varying  in  size,  as  a  rule,  fmin 
0.5  millimetro  to  2.5  millimetres  ;  situated  in  the  neighborhood  of  the 
optic  nerve  and  mauula  lutea;  and  unaccompanied  by  pigmentary  changes. 
It  is  often  found^  on  examination  after  death,  that  many  more  tubercles  are 
present  than  those  seen  during  life, — some  having  been  too  small  to  be 
recognized  by  the  aphtbaluioscope,  while  others  lay  too  far  towards  the 
periphery  of  the  fundus  to  be  discovered-  When  chorioidal  tubeR^les  can 
lie  seen,  the  diagnosis  of  tubercular  meningitis  is  determined^  and  ihe  ques- 
tion which  80  often  arises,  Tubercular  meningitis  or  typhoid?  ia  answered. 
Unfortunately,  the  opbtbalnioscope  renders  this  im[}ortant  aid  only  ooca- 
sionally,  for  it  is  only  in  some  of  the  cases  that  tubercles  are  pi^sent  in  the 
chorioid  at  alL  Again,  although  present,  tlieir  small  size  may  render  it  im- 
possible to  see  them  j  and,  finally,  the  difficulty  of  the  examination  is  often 
insuperable  where  the  patient  is  drowsy,  and  unable  to  control  the  constant 
involuntary  rolling  motion  of  the  eyeballs.  Miliary  tubercles  in  the  cho- 
rioid occur  tiK>j  in  eases  of  general  acute  miliary  tuberculosis,  in  which 
there  may  hap|3en  to  be  no  meningitis.  Optic  ncuritb  is  more  commonly 
pi'esent  in  this  than  in  any  other  form  of  meningitis ;  also^  in  coase- 
qnence  of  its  tendency  to  attack  the  base  of  the  brain,  orbital  [mralysea 
are  frequently  seen. 

Cere&rQ-Sjfhial  3Iemnf;Uis. — In  oerebro-spinal  meningitis,  berth  in  its 
sporadic  aud  in  its  epidemic  form,  eye-symptoms  of  various  kinds  are 
extremely  common  at  some  stage  of  the  disease.  Swelling  of  the  eyelids, 
coDjnnctivitis^  and  photophobia  are  frequent  even  in  the  early  stages.  The 
pupils  may  be  contracted,  or  dilated,  or  unequal.  There  may  lie  ulceration 
of  the  cornea,  or  |)arenehymatons  keratitis,  or  deep  purulent  infiltrations 
of  the  cornea.  Ketinitis  and  plastic  irido-ehorioiditis,  followed  by  retinal 
detachment,  may  he  found j  and  purulent  irido-chorioiditis  with  purulent 
infiltration  of  the  vitreous  humor,  sometimes  going  on  to  the  condition 
known  as  pnophthalmitis,  is  also  liable  to  ap{>car.  When  the  condition 
of  the  eye  admits  of  an  opiithalmoscoptc  examinatiou,  optic  neuritis  or 
nenro-retinitis  will  often  be  found  present,  or  |ierhaps  only  cim^estion  of 
the  optic  disk  and  engorgement  of  the  i^tinal  veins.  Randolph/  in  one 
of  the  thirty-five  cases  which  he  exanuned  ophthalmoscopit^lly,  observed 
thrombosis  of  the  a^ntral  vein  with  hemorrhagic  retinitis.  Up  to  six  days 
after  the  commencement  of  the  illness  the  eves  were  normal,  but  when 
Randolph  examined  them  again,  three  weeks  later,  there  were  hemorrhages 
about  the  0[>tic  pajnllje,  the  veins  were  enormously  distended  and  tortuous, 
and  the  arteries  were  very  much  contracted. 

Each  epidemic  of  cerebro-spinal  meningitis  is  apt  to  be  associated  with 


1  Bulletin  of  the  Jobiu  HopkiEis  Haflpitul,  i v.,  No.  32. 
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some  one  of  the  forgoing  conditions  as  its  sjm'ial  t^^pe  of  eye-affeetiofl, 
although  oonjuuctivitU  and  pu[>iHary  aDomalles  tend  to  occur  with  every 
epidemic.  The  routine  use  of  the  ophthalmoscope  in  cases  of  cerebro- 
spiual  meningitis,  or  where  it  is  suspected^  is  iniiKirtant ;  for  it  will  be 
rememijered  that  the  exifitence  of  good  vision  does  not  preclude  the  existence 
of  optic  neuritis.  The  presence  of  jrido-chorioiditis,  but  more  especially 
of  optic  neuritis,  indit^tes  a  serious  prognosis,  and  the  discovery  of  optic 
neuritis  may  determine  the  diaguusis  in  cases  where  the  general  symptoms 
are  indefinite  or  misleadiug- 

In  cerebro-spinal  meningitis  the  pragoosis  for  sight  in  cases  which  do 
not  end  fatally,  and  in  which  there  is  optic  neuritis  or  iridoH^horioiditfs, 
b,  for  tlie  most  jmrt,  serious.  Optic  neuritis  is  liable  to  run  into  optic 
atrophy ;  and  the  exudation  in  the  vitreous  humor  in  irido-chorioiditis  is 
apt  to  become  organized  and  to  shrink,  <^using  retraction  of  the  ciliary 
body  and  iM'riphery  of  the  iris  and  detachment  of  the  retina.  Tliere  is 
total  |>osterior  synechia,  and  through  the  contracted  pupil  the  yellowish- 
white  exudation  in  the  vitreous  may  be  seen.  The  eye  becomes  reduced  in 
sim  and  in  tension.  But  it  is  po^ible  for  the  optic  neuritis  to  leave  a 
healthy  optic  nerve  behind  it,  and  the  irido-cborioidltls  may  be  so  modified 
in  its  violence,  that  the  uveal  tract  and  vitreous  humor  recover  in  such 
way  as  ultimately  to  admit  of  good  sight 

There  are  two  views  reganling  the  pathogenesis  of  tbe  rttinal  and 
chorioidal  affections  in  cerebro-spinal  meningitis :  1*  That  the  pueumooocci 
which  cause  these  inflammatory  processes  in  the  interior  of  the  eye  reach  it 
by  the  l>*mph-6paces  of  the  optic  nerve  trom  the  inflamed  cerebral  menuiges. 
Axenfeld*  states  timt  the  pnenmococei  in  this  disease  may  fill  the  vaginal 
S|iaces  of  tJbe  optic  nerve  as  far  as  the  sclerotic  without  passing  from  here 
into  the  eye,  and  that  it  has  not  yet  been  proved  that  pyogenic  organisms 
do  reach  the  interior  of  the  eye  by  thb  path,  2,  That  they  reach  it  tli rough 
the  circulation  as  part  of  the  general  embtdic  poisoning  of  the  system,  and 
this  mode  of  occurrence  has  been  proved. 

The  micro-organisms  may  spread  to  the  orbital  connective  tissue  from 
the  inflamed  meninges  through  the  sphenoidal  fissure,  or  by  way  of  the 
veins,  and  give  rise  to  orbital  cellulitis. 

The  inflammation  of  the  optic  nerve  is  either  a  descending  neuritis,  or  is 
caused  by  the  presence  of  pneumococci  in  the  intervaginal  lymph  spaoe.  | 

TmumaHe  Mmingiiu, — Falls  and  blows  on  the  head,  without  fracture 
of  the  skuH^  are  sotnetimes  followed  by  optic  neuritis^  which  may  lead  to 
optic  atrophy  with  complete  loss  of  sight,  or  may  pass  off  without  damage 
to  vision*  It  is  held  that  in  these  cases  meningitis — preceded,  it  may  be, 
by  hemorrhages — has  been  set  up  by  the  blo%v,  and  that  the  Inflammatory 
pmeess,  r^ching  the  sheath  of  the  optic  nerve^  creeps  down  it  to  the  optie 
papilla. 


i  Avchlv  fur  QphUnlmobgie,  si.,  4.  S.  ISI. 


In  some  cases  of  heniorrhngic  pachynieniogitis^  optic  neuritis  or  con- 
gestion papilla  has  l>cen  seen,  and  has  been  found  to  be  caused  by  lietnor- 
rliage  into  the  sheath  of  the  optic  aerve,    (See  a'so  jvage  682*) 

ACUTE  HEMORRHAOTC  EKCEPHALITI9. 

As  dmtiuguished  from  inflammatory  processes  iu  the  snljstaoce  of  the 
brain  which  may  occur  in  connection  with  the  various  fl>rms  of  meningitis^ 
especially  in  the  neighborhiKxl  of  the  primary  inflammation,  and  also  ajiait 
from  the  interstitial  process  which  precedes  the  formation  of  a  cerebral 
abscess,  and  from  acute  poliencephalitis  superior  (see  page  591),  we  recog- 
nize a  rare  inflammatory  process  of  the  brain  under  the  aliove  title.  It 
usually  att^icks  cii-cnmscrik^d  and  often  symmetrical  districts  of  the  cerebral 
sul)&tancej  in  which  the  vessels  are  much  distended  with  blood,  and  where 
many  minute  hemorrhages,  as  well  aa  inflammatory  products,  are  present 
The  disease  has  been  found  as  the  result  of  epidemic  influenza,  and  it  has 
been  Iooke<l  on  sometimes  as  an  abortive  form  of  oerebro-spinal  meningitis, 
and,  again,  it  has  been  seen  in  councction  with  ulcerative  end  oca  I'd  it  is. 

In  three  cases  of  this  affection  Opiienheim'  observed  the  preaenee  of 
optic  neuritis, 

HYDROCEPHALUS, 

In  congenital  hydrocephalus,  or  in  the  hydrocephalus  w^hieh  appears  in 
early  infancy,  congeBtion  papilla  or  neuritic  atrophy  is  sometime^s  seen  j 
butj  owing  probably  to  the  comjiensation  provided  for  the  increased  intra- 
cranial pressure  by  the  distensibility  of  the  sutures,  these  changes  in  the 
fundus  in  these  cases  are  not  frequent  In  the  acquired  hydrocephalus  of 
later  life,  optic  neuritis,  or  congestion  iiapillaj  passing  over  to  optic  atrophy, 
is  the  rule:  and  sucli  cases  mav  close Iv  simulate  an  iutra-cranial  tumor  in 
all  their  other  symptoms  as  well.  Bitemporal  hemianopsia  is  apt  to  be 
present,  owing  to  pressure  ejcerciseil  on  the  optic  commissure  by  the  dis- 
tended floor  of  the  tliird  ventricle  (page  578). 

Leber  reooitls*  a  case  in  which  the  patient  had  been  hydrocephalic  from 
birth,  and  was  liable  to  fr(x|uent  and  severe  headaches,  vertigo,  occasional 
epileptic  attacks,  and  marked  losi  of  sight  At  the  age  of  twenty  years 
the  remarkable  symptom  of  an  almost  continuous  dropping  of  clear  watery 
fluid  from  the  nostril  came  on,  associated  with  great  relief  from  the  head- 
ache, vertigo,  and  epileptic  fits.  Analysis  of  the  fluid  showed  it  to  im 
identical  in  its  composition  with  the  cerebro-spinal  fluid,  and  Leber  lye- 
lieves  that  it  actually  was  this  fluid  which  flowed  from  tiie  nostril.  Cases 
of  continuous  dropping  of  watery  fluid  from  the  ni>stril  with  blindness 
due  to  optic  neuritis,  or  neuritic  atrophy,  had  ali^ady  been  published'  by 
Nettleship  (one  case),  and  by  Priestley  Smith  (two  cases),  and  earlier  cases 


*  Lebrbuch  der  NetTenkrarikheiten,  Bed  in,  1894,  S.  fi18. 
'  Archiv  fur  Ophthnltriolngie,  x^ix.^  1^  S.  27fl, 
■  The  Ophthalmic  Eaview,  Januarj,  1S83. 
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had  been  made  knawii  by  Elliotson/  Baxter,*  and  Paget^^  while  a  mo 
recent  case  is  Emrys  Jones,*  whose  patient  was  aged  sixtj-seven.  The 
symptoms,  more  or  less  markedj  were  in  general  similar  in  all  these  eases, 
— namely,  constant  dropping  of  water  fri>m  one  nostril,  severe  headac^he, 
epileptic  attacks,  vomiting,  stupidity,  drowsinesSj  attacks  of  unconsciousness^ 
delirium^  and  weakness  in  the  legs,  associated  with  a  high  degree  of  arablj- 
opia  or  blindness  due  to  optic  neuritis,  or  to  the  resulting  optic  atrophy. 
Anosmia  was  present  in  some  cases.  When,  occasionally,  the  dropping 
ceased,  the  head  symptoms  were  aggravated.  All  the  cases  continued  over 
a  long  course  of  years.  The  form  of  the  skull  left  no  doubt  as  to  Leber's 
case  being  one  of  hydrocephalus.  None  of  the  other  authors  referred  the 
s^Tnptoms  iu  their  cases  to  hydrocephalus,  yet  it  now  seems  pmbable  they 
were  of  this  nature, — ^that  they  were,  in  short,  cases  of  internal  hydrocrph* 
alus  coming  on  in  adults,  the  ages  of  tlxe  patients  which  are  given  being 
twenty-two,  twenty- three,  twenty -eight,  and  sixty- seven.  The  com|iosi- 
tion  of  the  fluid  which  came  fram  the  nostril  was  similar  to  that  in  Leber'g 
case.  The  only  cases  among  all  these  in  which  opiwrtunity  for  post-mor- 
tem examination  occurred  were  those  of  Paget  and  of  Baxter,  and  in  them 
there  was  no  meningitis,  and  no  focal  disease  within  the  cranium,  and  these 
seem  to  have  been  the  main  points  to  which  at  the  autoi)sy  attention  was 
dire<-ted*  In  two  of  the  cases  that  were  merely  clinically  observed  there 
was  nasal  jwlypus,  and  in  one  there  were  extsoriations  of  the  nasal  mucous 
membrane,  and  the  authoi*s  in  these  instances  reganltd  these  lesions  as  the 
origin  of  the  watery  discharge ;  but  the  peculiar  nature  of  the  latter,  and 
the  great  frequency  of  nasal  polypus,  and  otiier  diseases  of  the  nostrils, 
without  any  such  discharge,  render  this  view  hardly  tenable ;  and,  Indeed, 
these  authors  tliemselves  have  since  then  abandoned  it.  In  the  other  cases 
the  nasal  passages  were  normal. 

That  this  remarkable  symptom  may  be  connected  with  focal  disease  is 
shown  by  a  case  of  tnmor  of  the  corpora  quadrigemina,  published  by  Noth- 
nagel/  in  \vhich  it  was  present.  Here,  too,  analysis  proved  the  flnid  to  be 
the  cerebro-Bpinal  fluid,  and  not  an  inflammatory  product.  At  the  post- 
mortem examination,  along  with  the  tnmor  of  the  coqiora  quadrigemtna, 
there  was  found  a  large  collection  of  fluid  in  the  third  ventricle,  the  lateral 
ventricles  being  empty* 

Assuming,  then,  that  the  water;^  flnid  which  drops  from  the  nostril  in 
these  cases  is  the  cerebro*spinal  flnid,  the  interesting  question  arises  :  How 
does  it  pass  from  the  interior  of  the  skull  to  the  nostril  ?  At  neitlier  of  the 
]>ogt*  mortem  examinations  which  were  made  con  Id  any  defect  or  abnormality 
of  the  bones  at  the  base  of  the  skull  be  found.    Leber^  however,  is  of 


»  The  Medicra]  Times  nnd  Q&zette,  September  1857, 
'  Brain,  Jjinuary,  1881 

»  Trmniactione  of  the  CUnical  Society  of  London,  1878. 

•  The  Ophtbalmic  Review,  vii.  p.  S7. 

»  Wiener  medizmUclie  Blatter,  1888^  Nrs.  G-S, 
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opmion,  that  the  defect  might  not  he  able  to  be  seen  by  the  nakecl  eye,  but 
that  it  is  prot)ably  a  very  minute  hole  in  the  ethmoid  bone,  the  result  of  the 
long-continued  action  of  the  increased  iutra-erantal  pressure,  and  he  suggests 
that,  at  the  next  op|jortunity,  a  colored  fluid  sliould  be  j>oured  into  the 
skull,  in  order  to  ascertain  definitely  the  presence  or  otherwise  of  a  com- 
munication between  its  cavity  and  the  nostril.  As  a  communication  is 
present  normally  between  the  third  ventricle  and  die  subarachnoid  space*  it 
is  not  net^saary  to  assume  a  direct  opening  of  the  thij-d  ventricle  into  the 
hypothetical  fistula  in  the  ethmoid*  In  Nothnagers  case  it  was  held  that 
the  fluid  did  not  come  from  the  intt^rnal  hydrocephalus,  but  rather  from 
the  subarachnoid  space  dii^tly,  and  it  was  believed  to  have  made  its  way 
into  the  nostril  along  the  lymph -sfKices  of  the  olfactory  nerve.  Each 
olfactory  nerve  was  atrophied  through  pressure, 

INFANTILE  PARALYSIS. 

Hemianopsia  is  a  very  rare  symptom  in  this  condition,  but  it  has  been 
recorded  as  occurring  by  Allen  Starr  *  and  by  Henschen,^  and  in  one  case 
of  the  latter  atithor^s  the  hemianopic  pupil  was  observed,  but  there  was  no 
autopsy.  W.  Koenig^  records  a  caBe  in  which  the  hemianopsia  was  of 
transitory  duration.  In  a  child  agc?d  six  and  a  half  years,  Sachs  saw  papil- 
litis, blinduesSj  left  ptosis,  sixth-nerve  paralysis,  right  corneal  aniesthesia, 
and  right  spastic  hemiplegia,  with  a  hemorrhagic  cyst  in  the  left  temporo- 
ephenoidal  lobe  which  pressed  on  the  left  cms  cerebri. 

DEGENERATION  OF  THE  CEEEBRAL  ARTERIES. 

Ketinal  apoplexy  in  persons  of  advanced  life  may  be  taken  as  an  indi- 
cation of  degeneration  of  the  ooatB  of  the  retinal  vessels,  and  it  is  by  no 
means  an  uncommon  event  to  see  hemiplegia  following  the  retiual  affet*tion 
with  an  undefined  interval  of  time»  But  short  of  retinal  apoplexy  there 
are  ophthalmoscopic  signs  of  changes  in  the  arteries  of  the  body  generally 
and  of  tlie  brain  in  particular,  which  have  been  made  the  subject  of  a  care- 
ful and  original  study  by  Marcus  Gunn**  He  describes  these  signs  as  fol- 
lows :  The  general  reflex  from  the  arteries  is  brighter  than  in  the  normal^ 
and  in  particular  the  central  light  streak.  This  he  holds  to  be  due  to  a 
hyaline  change  in  the  arterial  walls.  The  dt^^nerated  arteries  are  rigid ^ 
and  consequently  the  circulation  in  the  veins  is  impedeil  where  they  are 
crossed  by  arteries.  Asa  result  of  this  venous  obstruction,  there  is  set  up 
an  oedema  of  the  retina,  which  may  be  either  general  or  [mrtiaL  The  size 
of  the  arteries  is  not  uniform,  and  a  vessel  may  he  widened  or  narrowed  in 
a  certain  part  of  its  course,  this  change  being  most  often  seen  in  the  small 


'  The  Medical  Record,  January  28,  1892. 
»  Uico  citato,  i.  pp.  202,  205 ;  ii.  p.  362. 

•  Arcbiv  fur  Ps3*chiatrie  und  N erven hei Ik unde,  irvii.  (1896)  S.  237. 

*  TranaactioiiB  of  the  OphtlifllmotogicAl  Socktj  of  the  United  Kingdoui^  1898, 
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arteries  in  tlie  region  of  the  macula  liitc-a.  Tbe  arteries  are  sometii 
very  tortuous.  Tbe  central  streak  is  narrowy  bright,  and  Tvitli  siKitB  of 
greater  brilliance  in  it;  a  condition  now  and  tlien  seen  in  bigh  hy|*erme- 
tropia,  and  atler  optic  neuritis,  in  the  vessels  arising  from  the  optic  disk  ; 
but  in  the  general  di:^^afie  vessels  of  Uie  second  and  ihird  magnitnde 
are  the  onea  chiefly  affected,  There  is  an  early  losa  of  transliicency 
of  the  arteries,  so  that  where  a  vein  passes  behind  an  artery  the  former 
cannot  be  seen*  ^ 

On  the  other  band,  if  the  vein  oovej^s  the  artery,  the  arteiy  can  be  un^^H 
doly  seen  through  the  blood  column  in  the  vein,  because  of  the  thickening  ^ 
of  the  arterial  coat,  and  partial  emjitying  of  the  vein  by  the  thickened 
artery  as  the  two  crobs  each  other.    As  a  consequence  of  the  hardness  of 
the  arteries,  there  is  an  interruption  of  the  venous  current,  the  vein  is  dis- 
tended, and  often  hemorrhages  take  plac^  along  its  course.    The  change 
ija  tbe  arteries  is  a  change  iu  the  coats,  an  irregular  thickening ;  and  with 
this  there  is  a  loss  in  carrying  power^  and  hence  tortuosity.    The  change 
in  the  veins  is  due  to  the  damming  back  of  the  blood;  the  walls  of  the 
veins  and  capillaries  undergo  degeneration  from  the  cedema  induced,  and 
hence  hemorrbages  in  the  retina  arise.    The  changes  usually  first  occur 
between  forty  and  fifty,  and  if  well  marked  at  this  age  the  prognosis  is 
grave,  from  the  liability  to  thrombosis  of  cerebral  arteries  and  cereh 


hemorrhage* 

The  subjects  of  these  vascular  changes  are  often  liable  to  migraine,  iodi 
gestioUj  or  gmit.  Chronic  alcoholism  is  also  a  potent  factor  in  the  causa- 
tion* This  affection  of  the  vessels  is  in  elc^  association  with  renal  disease, 
but  the  vessels  of  the  eye  and  brain  may  be  affected  before  the  kidney, 
Ouun  exaraiued  the  eyes  of  all  the  hemiplcgic  patients  who  were  in  the 
National  Hospital  at  one  time.  Out  of  seventeen  cases,  ten  showed  the 
above  changes,  while  most  of  the  remaining  seven  cases  had  cardiac  or  aortic 
disease,  making  it  probable  tliat  the  causation  was  embolic. 

Amaarotic  Family  Idiocy  (Sachs),  or  Infantile  Ctrebml  Degeneration  tmth 
Symmeiriml  Changes  at  the  Macula  L^dea  (Kingdon  aud  Risien  Rusisell). 
This  remarkable  disease  oc<^urs  in  children  in  the  first  year  of  life,  Af 
birth  the  infants  ai-e  sound  and  healthy,  and  continue  to  thrive  both  mentally 
and  physically  in  a  normal  way  for  a  few  months,  A  cessation  in  their 
mental  development  is  then  noticed,  aud  marked  idiocy  gradual ly  becomes 
established.  Along  with  this,  i^resis  or  paralysis  of  the  greater  |>art  of  the 
IxKly  api>eat^>  and  it  may  be  flaccid  or  spastic,  while  the  reflexes  may  be 
deficient  or  increased.  Hyi^eracusis  is  often  present,  A  diminution  in 
vision,  terminating  io  absolute  blindness,  with  certain  characteristic  oph- 
thalmoscopic appearances,  is  one  of  the  chief  and  earliest  symptoms  of  the 
disease,  and  nystagmus  and  strabismus  are  sometimes  present.  A  slowly 
increasing  mai^smus  leads  to  a  fatal  termiuation  at  about  the  age  of  two 
years,  as  a  rule.  In  one  case,  when  reported,  the  patient  was  four  yeat^ 
old.    The  disease  Is  verj^  liable  to  attack  several  children  of  the  same  fam 
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i\y.  It  was  Waren  Tay  wlio  first  observed  and  descrilxxl  *  the  peculiar 
oph thai  mosco pic  appearances  id  these  cases?,  while  Saclia  subaequently  de- 
scribed* the  dinical  history,  the  general  symptoms,  and  the  morbid  changes 
in  the  brain.  Neither  author  at  first  recognized  tlie  iuterdependenre  of  the 
oeiilar  disease  with  that  of  tlie  general  nervous  system,  Kingtlon  and 
Risien  Russell  ^  and  HirB<^h  and  Holden  *  have  added  much  to  our  knowledge 
of  the  pathology  of  the  disease.  The  ophthalmoscopic  appearances  are  as 
follows:  The  optic  disks  in  the  early  stages  are  healthy.  In  the  region  of 
the  macula  lutea  of  each  eye  there  is  a  large  white  spot,  tolerably  diffuse, 
w^ith  softened  edges,  which  covers  a  space  al>out  twice  the  sisse  of  the  optic3 
papilla.  At  its  centre  there  is  a  bmwnish-re<l,  fairly  circular  s[K>t,  eontmst- 
ing  strongly  with  the  w^hite  pak*h  surrounding  it.  This  cc^ntral  spot,  Tay 
says,  does  not  Imk  like  a  hemorrhage,  nor  as  if  due  to  pigment,  but  seems 
to  be  a  gap  in  tlie  Avhite  patch,  throngh  which  healthy  strnctures  are  seen. 
In  fact,  the  appearance  may  most  suitably  be  compared  w^ith  that  which  we 
are  familiar  with  at  the  yellow  spot  in  teases  of  embolism  of  the  central 
artery  of  the  retina.  This  appearance  is  rcpresentefl  in  the  accompanying 
ilUistration  (Plate  I,),  taken  from  Mn  Tay 's  original  drawing,  which  he  has 
kindly  lent  the  writer  for  this  chapter.  At  a  later  period,  with  complete 
•  amaurosis,  atrophy  of  the  optic  nerve,  in  addition  to  the  appearances  at  the 
yellow  spot  just  describcxl,  is  found*  Precisely  the  same  ap|>earanccs  were 
present  in  all  the  cases  at^erwards  observed  in  which  the  ophthalmoscope 
was  used. 

As  regards  the  diseased  appearances  in  the  brain,  in  the  six  eases,  out  of 
a  total  of  twenty-four  observeil,  in  which  the  brain  was  examined, — visE,, 
two  by  Sachs,  three  by  Kingdon  and  Ris'ien  Russell,  and  one  by  Hirsch  and 
Holden,  the  diseasetl  apix»aranf^s  were  ^^imilar,  Sachs  refers  these  appear- 
ances to  an  arrest  of  development,  but  the  other  authors  regard  them  as  de- 
generative changes.  Hirsch,  moreover,  found  that  the  disoa/?ed  changes  were 
present  not  merely  in  the  cerebral  cortex,  but  that  they  extended  to  the  nerve- 
cells  of  the  entire  nervous  system,  and  he  suspects  that  the  disease  is  due  to 
a  toxic  influence,  although,  unless  it  be  in  the  mother's  milk,  he  is  unable  to 
suggest  the  origin  or  nature  of  the  ])oison.  The  esseutinl  change  is  one  of 
degeneration  of  the  pyramidal  cells  of  the  cerebral  cortex.  These  celh  are 
found  in  all  stages  of  dcgenerjtion,  from  a  comparatively  slight  one  to  one 
so  pronounced  that,  as  seen  in  specimens  prepared  by  the  silver  method,  a 
black,  irregular  mass  is  the  sole  representative  of  what  was  once  a  cell.  In 
the  pons  and  medulla  oblongata  degeneration  of  the  pyramidal  fibres  and 
of  the  fillet  has  been  found  j  and  in  the  spinal  cord  well-marked  degenera- 


'  TranftHct^ona  of  the  Opbthttlmologrciil  Society  of  the  United  Kingdom,  1881,  p.  55, 
and  1884.  p.  16P, 

*  The  NtiW  York  Medical  Journal^  May  IBW;  The  Journal  of  Iferroua  and 
Mental  Disease,  1S87,  p.  54 L 

'  Tranpaclions  of  the  M^ico  Chinirfical  SociotyT  Iiii.t  1897, 

*  The  Joumnl  of  Nervous  and  Mental  Disease  (New  York),  July,  1898,  pp.  538-^05. 
Vol.  IV  40 
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tion  of  both  the  crossed  and  direct  pyramidal  tmets  was  seen  (Kiugdoo  a 
RisieB  Russell).  A  microscopkml  examination  (Treaclier  Collins)  of  the 
eyes  in  one  case  showed  that  tiie  retina  at  the  yellow  spot  was  much  tliick- 
enod^  owing  to  enlargonent  of  the  outer  molecular  layer^  the  tissue  of  which 
was  much  ajmt^  out,  cavities  being  left  here  and  there.  The  couditioti 
apparently  due  to  cedema.  The  other  layers  showed  no  change,  and  ols? 
w^here  than  at  the  yeHow  spot  the  retina  was  healthy.  The  optic  ner^'^ 
were  atrophieil,  but  there  was  no  microscopical  sign  of  former  neuritis.' 
Holden  ascjertained  that  the  changes  in  the  retina  consisted  in  diseases  of 
the  ganglion  cells  similar  tu  that  which  is  found  in  the  cerebral  cortex. 
The  fact  that  tbe  ganglion-cell  layer  is  absent  at  the  fovea  central  is  and  is 
thickest  in  the  immediate  neighborhood  of  the  latter  all  round,  explaixia 
the  peculiar  opbthalraoscopic  picture. 

As  regards  the  etiology  of  the  disease,  family  predisposition  has  been 
strongly  marked,  inusmucli  as  the  twenty-three  cast^  observed  belonged  to 
eleven  families,  as  many  as  hve  cases  having  been  seen  in  one  family  o 
seven  children.  Among  the  causes  which  could  be  assigned  were  mark 
neurotic  taint,  blood  relationship  between  the  parents,  and  traumatism  o 
the  mother  during  pregnancy.  Most,  if  not  all,  of  the  cases  occurreti 
among  Jews.  Syphilis  was  not  assigned  as  a  cause  in  any  of  the  cases, 
and  its  absence  is  distinctly  noted  tn  st-ven  of  the  eleven  families.' 

Parali/tie  Vertigo, — In  this  curious  complaiut,  which  was  first  described 
by  Gerlier,*  and  which  lias,  so  far,  been  observ^ed  only  in  the  neighborhood 
of  Geneva,  certain  eye-sytnptoms  ]>lay  an  important  part  in  the  general 
picture  of  the  disease,  the  classic  symptoms  of  which  are  pains  in  the  nape 
of  the  neck,  troubled  vision  with  ptosis,  bending  of  the  head  forward  on 
the  breast,  occasionally  paresis  of  the  lower  limbs,  and  vertigo,  all  coming 
on  in  attacks  which  last  for  some  hours. 

Ptosis  is  the  only  objective  sjTnptom  met  with  in  examination  of  the 
eyes,  and  it  may  last  after  the  others  have  disapi>ca red*  The  eye-symptoms 
are  mainly  subjective  in  eharacter,^ — viz,,  cloudiness  of  sight  at  the  be- 
ginning of  an  attack,  double  vision,  sparks,  oscillation,  dancing  of  objects 
before  the  eyes,  Gerlier  states  that  the  eye  has  an  utidoubted  influence 
in  causing  an  attack ;  the  bustle  of  people  in  towns,  the  flowing  of  wal 


1  In  addition  to  the  references  already  given  there  are  tlie  following  t  H,  Magnui, 
Klinische  Munatsblatter  fiir  Augenhellkiiflde,  1885^     42  j  Gold 7,1  eiier^  Wiener  TDedixin^ 
ische  Wocbensclirift,  1885,  Nr,  11  ^  Knapp^  Bericht  der  ophthalmologUelieji  Oeaelkeliaft 
zu  Heidelber^j  1885,     21 7^  and  Berkltt  der  InternjitJonal  OpblhulmologiEchcn  Ctmgre 
zu  Ht'idelberg,  18  8;  Hirscliberg^  Centrulblutt  fur  pnikti^ehe  Augenhdlkuude,  188B,  S 
15  J  Wadswonh,  Trans^actions  of  ihe  AmeHciin  Ophthalinological  &>ciety,  1867,  6T2 
Klngdon,  TmnsHctions  of  the  Ophtbultnulogiciil  Six*iety  of  the  United  Kingdom,  xii 
p.  128^  xiv.  p,  129;  Ciirter,  Archives  nf  Ophthtilmnhig^^  Jarmury-April,  189^;  Koller, 
TmntaetionB  of  the  American  Ophlhulmologicttl  Society,  1896,  p.  601 ;  Petereoo,  Th« 
Journfil  of  Nervous  and  Mental  Diee^e  (New  York),  July ^  1897 ^  p.  629  (but  it  b  not  clear 
that  this  enfie  was  a  true  one  of  the  diaeaae). 

=  K«vue  niedicale  d&  la  Sniase  Rumande,  January,  1887  ;  Brain,  Winter  Number,  1&8S>* 
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under  bridges,  the  glare  of  strong  ligbt,  the  gazing  at  any  large  open  space, 
is  enough  to  bring  on  an  attack  of  vertigo*  We  have  to  deal  with  a 
psychic  impression  whose  source  is  the  sight, 

Eperon^  noted  marked  hypenemia  of  the  papilla  in  two  caises ;  indeed, 
io  one  of  them  he  thonglit  there  was  papillitis  with  jieri papillary  hetnor- 
rhages;  and  he  is  inclined  to  Ijelieve  that  the  disease  (X>nsists  in  hyperjeniia 
of  the  meninges  of  the  hrain,  with  consecutive  cedema.  Sulzer^  found 
similar  ophthalmoscopic  appeamnces,  with  peripheral  defects  in  the  fields 
of  vision, 

PARALYSIS  AGITAN8,  OR  PARKINSON'S  DISEASE, 

In  some  cases  of  this  disease  a  fine  vibratory  tremor  may  be  noticed 
along  the  margin  of  the  upper  lid,  especially  wben  the  eyelids  are  closed  ; 
and  on  an  attempt  at  passive  ojiening  of  the  lids  they  will  be  found  un- 
usually rigid.  The  slowness  of  musenhir  action,  usually  conspicuous  in 
[laraljsis  agitans  in  all  movements,  rarely,  as  Gowers  says,  affects  the 
muscles  of  the  eyes.  If  the  jmtient  is  told  to  look  rn  any  given  direction, 
the  eyes  are  instantly  turned,  while  the  head  slowly  follows  them  ;  yet, 
according  to  Koenig,*  the  amplitude  of  the  ocular  movements  is  reduced, 
and  there  is  sometimes  a  latcml  nystagmus*  The  pupils  arc  generally 
normal,  the  myosis  present  lacing  probably  senile  myusis.  Koenig  has 
noticed  spasm  of  accommodation  in  several  cases^  and  in  two  cases  he  ob- 
servefl  transitory  amaurosis, 

ENCEPHALOPATHIA  SATtmm3fA. 

Even  in  the  1^  severe  cases  of  this  affection,  transient  hemianoj>sia  or 
amauTOsiSj  lasting  for  hours,  may  be  met  mth.  There  need  not  be  any 
renal  disease,  and  the  defect  of  sight  must  be  taken  as  being  due  to  the 
effect  of  the  lead-poison  on  the  brain.  In  those  cases  in  which  acute  cei'e- 
bral  disturbanee  (convulsion,  delirium,  or  coma)  sets  in,  it  is  often  attended 
by  optic  neuritis,  in  wliich  the  swelling  is  eonsideraljle  and  accompanied  by 
hemorrhages,*  The  neuritis  may  pass  off  under  treatment  without  im- 
l^iairment  to  sight,  or  c^^jnsecutive  atrophy  may  come  on,  Oct^asionally  the 
fields  will  be  found  contracted,  as  in  hysteria,  without  any  ophthalmoscopic 
appearance.    The  pupils  are  sometimes  unequal. 

Inasmuch  as  tlic  symptoms  of  bad  cases  of  lead  eneephalopathy  usually 
consist  of  S€%'ere  headache,  vomiting,  and  convulsions,  the  spasm  being  in 
some  cases  epileptiform^  it  is  evident  that,  when  intense  double  optie  neu- 
ritis is  added,  the  diagnosis  between  this  disease  and  cerebral  tumor  Las  to 
be  considered.  B.  Bramwcll,  who  has  extensive  experience  of  lead  enceph- 
alopathy, say^j    So  closrily  do  the  two  conditions  [tumor  and  lead  enccpb- 

>  ReT?ue  medicate  de  la  Suisse  Eomandei  1883,  No.  I. 
'Ihidem,  1893,  Nn.  11. 

*  A  n  n  al  68  d "  Oculi  sti  q  u  e ,  J  nil  le  1 

*  Go  wen,  Diie&flet  of  the  Nervous  System,  2d  od.,  i  p.  956. 
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alopathy]  ill  some  cases  resemble  ear-h  other,  that  I  uever  commit  m  vst 
to  a  positive  diagnosis  of  intra-eraaial  tumor  without  having  pmviouel 
excluded  lead-poisoning/'  * 

The  aids  in  the  diagnosis  will^  of  coarsie,  be  the  presence  or  absence  of 
the  characteristic  hhie  line  on  the  gums,  as  also  of  amemta,  colic,  ccmstipa* 
tion,  wrist-drop,  and  lead  in  the  urine;  together  with  the  previous  liistory 
and  the  patient's  occupation, 

EPILEPSY* 

In  idiopathic  epilepsy  a  visual  aura  is  more  common  than  any  other 
Bpecial  sense  aura.  It  often  consists  in  subjective  seusatious  of  lightj  color, 
flaniesj  megalopsia  and  miert^psia,  etc,  and  also  in  viJ^ual  halhicinatioa^f 
such  as  an  old  woman,  a  soldier,  faceSj  beautiful  soenea,  etc^  or  in  simp 
homonymous  hemianopsia.  In  epilepsy  due  to  organic  brain-disea&e 
visual  aura  occurring  always  in  homonymous  sides  of  the  fields  is  im- 
portant, as  indicating  the  region  of  the  brain  (occipital  lobe)  in  which  the 
discharge  originates.  By  electrical  irritation  of  the  occipital  lobe  in  dogs, 
epileptic  fits  may  be  induced/  but  it  is  well  understood  that  tlie  jK)sterior 
areas  of  the  bralo  merely  possess  the  jxrwer  of  originating  the  discharge  of 
^"^"■gy  ^*od  of  transferring  it  to  the  motor  area.  If  the  latter  be  extir- 
jiatedj  no  epileptic  fit  can  lie  [iroduced  by  irritation  of  the  cortical  centre 
for  vision,*  Since  cortical  epilepsy  beginning  with  hemitipic  visual  aura 
is  a  condition  in  which  operative  interfercnce  may  l>c  undertaken,  oar 
knowledge  of  the  scat  of  the  centre  for  vision  iSj  here,  not  without  pj*actii  al 
importance. 

At  the  onset  of  a  fit  there  is  very  often  conjugate  lateral  deviation  of 
the  eyes  to  the  opposite  side  from  the  side  of  the  bofly  oti  which  the  con- 
vulsions commence,  with  rotation  of  the  head  in  tlie  same  direction.  This 
may  continue  during  the  whole  of  the  spasmodic  stage,  or  the  eyi?s  may 
suddenly  be  turntxl  in  the  opposite  direction, — a  symptom,  probably,  of 
fatigue  in  the  centre  for  this  motion.  Sumetimes,  associated  rolling  mo- 
tions of  the  eyes  may  he  si^n,  or  nystagmus,  IJoth  orbicular  muscles,  like 
the  muscles  of  deglutition,  the  diaphragm^  etc,,  being  innervated  from  each 
side  of  the  brain,  take  part  in  the  siKisra,  even  when  only  one  side  of  th© 
body  is  affected* 

The  condition  of  the  pupils  is  variable,  often  even  in  one  and  the  same 
fit.  At  the  onset  the  pupils  arc  usually  normal  or  contracted,  but  during 
the  tonic  spasm  they  l)eciume  dilated,  and  remain  so  until  consciousness 
returns*  The  liglit-reflex  is  lost, — a  point  of  importance  in  the  diagnosis  of 

1  liili^-Cmniftl  Tum  ors  J  p.  128. 

•  Ro6enb>ttch»  Arcbiv  fur  pnthaJngische  Atrntomii!  Ufid  Physbln^ie,  xcvii.  3^  And  Neu- 
rologisches  Centrulblulti  1889,  Nr.  9;  Unwrnclit,  Archiv  fur  klinis^cbe  Medici n,  nUv.  1 ; 
and  many  other  nuthoi?. 

•  Yet,  as  Eosenbacb  observed^  after  extirpation  of  tbe  Rokndic  area,  conjugale  lateral 
motioni  of  the  e^et  eould  be  ca^used  bj  irritation  of  tbe  occipital  lobe  m  readily  ae  before. 


a  tme  epileptic  fit  from  aa  liyatertcal  attack,  in  which  latter  it  is  retained. 
After  t\m  fit^  rapid  variations  in  the  size  of  the  pupil  (hippns)  may  some- 
timea  be  aeerij  aod  are  valuable  as  evidence  of  the  fit  liaviu^  been  a 
genuine  one. 

The  ophthalmoscopic  appearances  daring  a  fit  are  not  very  easily  ob* 
served,  but  they  have  been  studied  by  several  observers,  and  would  seera  to 
vary  in  different  cases.  Sometimes  they  are  normal;  sometimes  there  are 
marked  pallor  of  the  optic  papilla  and  contraction  of  the  blood- ve^els ; 
and  J  again,  in  otfier  cases  there  are  hyijertemia  of  the  papilla  and  engorge- 
ment of  the  retinal  veins.  Optic  neuritis  and  optic  atrophy,  which  have 
been  noted  in  same  caaes  of  et>ilep8y,  are  to  be  regarded  as  comjJit'ations 
which  have  nothing  to  do  with  the  epilepsy  as  such.  In  the  intervals 
between  the  attacks  the  fundus  may  be  normal,  but  a  very  usual  otindition 
is  a  high  degree  of  hyperc&mia  of  the  retina  and  optic  papilla^  which  may 
last  for  some  iioui's  or  for  days,  or  may  become  chronic. 

After  the  fit,  and  in  some  cases  as  a  chronic  condition,  iu  like  manner  as 
in  some  other  neurasthenic  states,  the  fields  of  vision  are  found  to  be  con- 
tracted concentrically,  and  the  boundaries  for  color  may  also  l>e  contracted, 
but  without  transposition  or  reversion  (Oliver)  ^ ;  or  there  may  l>e  color- 
blindness, and  the  central  acnteness  of  vision  may  be  reduced.  The  con- 
tracttil  condition  of  the  fields  is  another  valuable  aid  in  tlie  detection  of 
simulation. 

Transitory  amblyopia,  in  the  widest  sense  of  the  term  (migraine,  sco- 
toma, etc.),  is  more  frequent  in  connection  with  epilepsy  than  under  any 
other  condition.  It  may  precede  the  true  epileptic  attacks  by  many  years, 
or  it  may  occur  aloug  with,  or  for  an  hour  or  so  before,  the  fits,  or  it  may 
be  giibidtitutal  for  them.  The  circumstances  tliat  this  transitory  blindness 
is  often  accompanied  by  disturlmnces  in  the  speech,  in  the  intelligence,  or 
by  passing  paralysis,  and  that  botii  eyes  are  usually  attacked  by  it,  fre- 
quently in  the  form  of  homonymous  hemianopsia,  render  it  evident  that  its 
clause  resides  in  the  visual  cortex.  Yet  the  amblyopia  is  in  some  few  ca^ 
monocular,  and  must  then  be  referred  to  disturbance  in  the  cireulation  of 
the  optic  nerve  or  the  retina. 

The  question  raised  by  Wiggles  worth  and  Bickerton,'  concerning  the 
connection  between  epilepsy  and  erroi's  of  refraction,  is  one  which  hartlly 
comes  within  the  scope  of  thi^l  article,  yet  it  may  be  thought  desirable  that 
some  reference  should  be  made  to  it  here*  Those  authors,  leasing  tbeir 
opinion  on  the  examination  of  one  hundred  cases  of  epilepsy,  have  arrived 
at  the  conclusions  that,  given  a  predisposition  to  epilepsy,  an  abnormal 
condition  of  the  refractive  media  of  the  eye  may  at  times  prove  the  exciting 
cause  of  the  disease,  and  that  the  cases  examined  seem  to  justify  the  as- 
sumption that  certain  cases  of  epilepsy  do  occur  in  which  tiie  attack  is 


^  Jimmwl  of  the  Ann? pica n  Med!eal  Aisociiitionj  Beptomber  26,  1891. 
"  BraiD,  Jatiuary,  1S89. 
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iiidueetl  by  the  undue  strain  put  upon  the  muscular  apparatus  of  the  eye 
reason  of  ati  abnormality  of  refi-action.  Tills  being  so^  they  believe  th 
if  the  refractive  error  be  corrected  with  glasses^  there  is  reason  to  anticip 
that  the  fits  will  subsidcj  provide<l  this  treatment  be  resorted  to  at  a  su 
ciently  early  (>eriod  of  the  case.  Work  Dodd,  in  an  admirable  [>aper, 
fotindeJ  on  the  painstaking  examinatioa  of  one  hundred  epileptics,  conies 
to  a  very  similar  conclusion.  He  states  that  errors  of  refraution  may  exci 
epilepsy  j  that  the  correction  of  errors  of  refraction  will,  in  cfjmbinatio 
with  other  treatraentj  in  many  cases  cure  or  relieve  tbe  epileptic  condition  ; 
that  in  his  one  hundred  mses  forty-nine  patients  were  so  cured  or  relieved ; 
and  that  in  some  eases,  when  the  refractive  error  has  been  correct^^  the 
epilepsy  will  continue,  generally  in  a  modified  form,  in  consequence  of 
other  u'ritation,  even  though  the  error  of  refraction  may  have  been  the 
exciting  cause  of  the  fits  in  the  first  instance.  Such  careful  and  laborion^ 
studies  cannot  be  regarded  as  other  tlian  worthy  of  consideration,  and  as 
promjiting  to  further  investigations  on  the  subject,  esjjecially  as  concerns 
the  t^ermanence  or  otherwise  of  the  cures, 

Stevens,  of  Jfew  York,*  has  also  formed  the  opinion  that  refractive 
errors  are  causes  of  epilepsy.  This  author  holds,  too,  that  cx^rtain  anoma- 
lous conditions — insufficiencies — of  the  orbital  muscles  may  be  productive 
of  epilepsy,  a  view  which  has  met  with  considerable  advei-se  criticism* 

CHOREA. 

The  theory  put  forward  by  Hughlin^  Jackson  that  chort^a  is  the  result 
of  cerebml  eml>olism  is  now,  according  to  Gowers,*  merely  of  liistorical 
interest,  and  qnite  untenable.  Nevertheless,  it  Is  worthy  of  note  that  in  a 
case  of  the  writer*  embolism  of  the  central  retinal  artery  of  the  left  eye, 
and  chorea,  chicHy  of  the  lefl  side  of  the  body,  came  on  simultaneously, 
and  that  in  a  case  of  A.  Benson*  three  attacks  of  chnrca  had  preceded  a 
retinal  embolibm.  In  Benson *s  case  the  patient  had  had  acut^^  rhenmatisnif 
but  there  w*as  no  t^ardiac  disease;  in  the  writer's  case  there  Iiad  not  been 
rheumatiem,  and  the  heart  was  healthy.  Again,  Leber  mentions*  a  case 
of  chorea  in  which  snddeu  blindn^  of  one  eye  came  on,  and  in  whichj 
some  months  later,  he  found  optic  atrophy  of,  he  thinks,  embolic  origin. 
In  this  case  there  was  an  aortic  murmur.  Possibly^  therefoi^,  the  emboli- 
tlieory  of  chorea  may  yet  be  found  to  be  more  tenable,  at  least  forgo 
cases  of  tliat  affection,  than  Gowers  believes. 

In  chorea  the  head  and  eyes  may  participate  in  the  irr^uhir  move^ 
ments,  being  moved  to  one  side  by  the  consentaneous  spasm  of  the  qui< 


1  Bmin,  Winter  Number,  1893. 

*  Ftinctionul  N*irvous  Diseases j  their  Causes  and  their  Treatment 

*  Djseaaos  of  the  Nervous  SysU^m,  2d  ed  ,  ii>  p.  016. 

*  Rt*_val  London  Ophtbalruie  Hfwpitul  EL'port^T  vin.  p,  18L 
»  The  Ophthttlmir  Review,  188fl,  p.  1. 

<  Uaridbucb  der  Gesammten  Augenbeilkunde,  v,  S.  870. 
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jei*ky  form  ctanicteristic  of  chorea;  and  Gowers  apecially  directs  atten- 
tioD  ^  to  tbe  point,  that  tliis  spasm  may  be  so  unequal  in  the  two  eyes  as 
to  cause  brief  diplopia,  although  it  is  insufficient  to  produce  a  visible 
variance  of  the  ocular  axes.  The  point  is  of  diagnostic  iinportancej  as 
was  gthow  n  in  a  case  of  Gowers's^  The  patient  had  choreic  movements, 
with  o]itic  neuritis  and  headache.  The  two  latter  sympt*"jms  siiggestetl 
that  the  movements  might  l^e  symptomatic  of  focal  brain-dis^ease,  and 
tlierefore  not  true  chorea.  TIjis  doubt  was  increased  when  the  patit^nt 
shortly  afterwards  complained  of  octmional  double  vision,  althougli  no 
defective  movement  of  the  eyes  could  be  detected.  The  case  ran  tlie 
ordinary  course  of  chorea,  and  maJe  a  good  recovery.  Gowers  finds  that 
diplopia  in  patients  suffering  from  chorea  is  by  no  means  infrequent, 
although,  not  being  constant,  little  attention  13  paid  to  it,  and  it  is  rarely, 
if  ever^  mentioned  spontaneously, 

DEFOBMITIE3  OF  THE  SKULL. 

Along  with  certain  congenital  deformitied  of  the  skidl,  optic  neuritis, 
or  post-neuritic  optic  atrophy,  is  seen. 

The  deformity  most  commonly  attended  by  these  serious  eye  compH- 
cations  is  a  htgh^  narrow,  and  long  skull,  which  looks  as  though  it  bad 
been  subjected  to  great  lateral  i>ressure,  and  is  known  as  oxycephaly. 
At  the  anterior  fontanel le  and  along  the  sagittal  suture  a  prominent 
ridge  of  bone  is  present.  According  to  Virehow^  the  deformity  is  caused 
by  premature  synostosis  of  the  sagittal  suture,  which  may  he,  and  often 
is,  aceonn>anied  by  inflammatory  intra -cranial  processes,  mainly  paeby- 
raeningiti*?. 

The  orbits  in  these  skulls  are  often  very  shallow,  and  as  a  result  of  this 
the  eyeballs  are  protrudtnl,  and  at  first  may  be  mistaken  for  mynpic  gloljes. 
The  orbits,  too,  are  lofty  in  propoition  to  their  width.  The  vision  is  do 
fective  in  greater  or  less  degree  from  birth,  some  of  the  patients  being  bom 
almost,  or  quite,  blind  of  both  eyes,  while  others  enjoy  fair  vision  in  one 
or  both  eyes  during  the  early  years  of  life,  but  the  sight  gradually  dimin- 
ishes until,  as  a  rule,  Ijefore  adolescence,  absolute  amaurosis  rs  reaehe^l.  In 
some  patients  of  advanced  life,  however,  very  imperfect  vision  has  b^n 
retained. 

The  ophthalmoscoiie  discovers  the  presence  either  of  optic  neuritis,  which 
is  sometimes  of  the  choked -disk  type,  or  of  post-neuritic  atrophy,  more  or 
less  advanced.  The  usually  acx?epted  view  as  to  tlie  cause  of  the  optic-nerve 
affection  is,  that  it  is  due  to  the  meningitis*  Michel  thought  it  might  be 
caused,  or  at  least  promotetl,  by  compression  of  the  optic  nerve  in  the  optic 
foramen,  which  is  sometimes  found  of  abnormally  small  size  in  these  skulls. 
Indeed,  in  a  case  of  which  Manz  obtained  a  jrost- mortem  examination,  the 
optic  nerves  presented  a  marked  constrictioti  where  they  had  passed  through 


1  TrftasacdDm  of  the  Opbtbalmologk&l  Society  of  the  United  Kingdom)      p,  300. 
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the  optic  foramina.  In  one  case  (Stood)  tlm  uphthalmoscopic  nppmmn^m 
wei-e  normal,  althoiigli  amaurosis  was  present ;  and  here  the  author  aa<4utaed 
as  the  cause  of  the  blindness  detective  development  of  the  occipital  lobes, 
the  skull  being  high  and  narrow  and,  in  tbis  iustanoe^  short  in  its  antaro- 
jiosterior  measurement. 

The  patients  are  ot>en  mentally  defective,  or  subject  to  cimvulsions  or 
to  epileptic  fits,  and  frennently  d  e  young,    Friedenwald  asks  whether  tlie 
may  not  be  an  indication  for  relief  of  intni-erauial  pressure  by  trephining 
ju  these  cases.* 

A  remarkable  ease  of  congenital  deformity  of  ihe  skull  with  extreme 
proptosis  «)f  each  eyeball,  which  lielongs  to  this  category,  has  been  publislied 
by  llcnry  Puwer.^  The  subject  of  it  was  an  infant  Wn  after  an  easy  de- 
livery at  full  term,  and  wliich  died  on  the  thirtieth  day.  The  case  aflbrds 
a  valuable  instance  of  the  eficct  of  premature  synostosis  in  producing  sueh 
defbrnuties,  and  their  resultitig  displacementB  of  the  globes.  Plat«  II,,  Fig. 
1,  represents  the  appciiranccs  during  life.  The  eyeballs  projected  so  far 
that  the  margins  of  tlie  lids  were  behind  the  vertical  transverse  equators, 
and  the  dishxiited  gIol>es  could  not  be  reduced  into  their  sockets*  The  cor- 
need  were  hazy  and  threatened  ulceration,  so  that  no  ophthalmoscopic  exam  i-  ^ 
nation  was  possible.  The  heatl  was  very  short  in  the  antero-posterior  di^jj 
ameter,  but  of  great  vertical  height,  especially  in  the  frontal  region,  where^i 
it  l)eeame  cone-shai>ed.  There  was  not  any  ridge  of  bone  on  the  vertex. 
After  hardening  in  spirit,  a  sagittal  section  of  the  head  w^as  matle^  passing 
through  the  vertical  meridian  of  the  right  cornea.  The  right  orbit,  w^hich 
was  tliereby  u]>cncd,  was  found  to  be  extremely  shallow,  its  depth  being  only 
2,5  centimetres  from  its  inferior  border  to  the  optic  foramen.  The  height 
of  the  orbit,  on  the  other  hand,  was  increased,  measuring  as  it  did  thirty- 
two  millimetres  at  its  most  anterior  jmrt,  while  twenty  millimetres  is  the 
normal  measurement  at  this  perloiL 

Owing  to  the  prolongation  upward  of  the  bead  into  a  blunt  cone,  th 
form  of  the  brain  and  the  convoluted  pattern  of  the  cerebral  heraispherea 
were  greatly  altered.  The  corpus  callosum  was  absent,  and,  as  is  often  no- 
ticed in  connection  with  this  defect,  the  surface  of  the  cerebrum  presented  a 
microgyrous  condition  in  certain  localities.  This  was  particularly  notia?abIe 
in  the  frontal  region. 

Plate  IT,  Fig.  2,  from  a  photograph  taken  by  Professor  D.  J.  Cunning- 
ham, of  Trinity  College,  Dublin,  represents  the  api>earances  of  the  interior 
of  the  cranium  after  removal  of  the  brain.    The  6oor  of  the  orbit  was 
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*  Micliel,  Arthiv  fiir  Augenheilkunde,  xiv. ;  Archiv  Tur  Ophlbulmologje,  tiL,  2,  S. 
13Sf  iliraehborg,  Centmlbktt  fur  pruktische  AugGnbeilkunde,  18&3,  S.  1  ;  Stood  ^  KtinUchft 
Mnniitsblftller  fiir  Augenheilkundti,  1884^  B.  248;  MfinJi^  lierlcht  der  ophtlmlmtilcigkcten 
Gesi^Uschnfl  m  Heidelbcrgj  1887,  S.  18;  Meyjierz,  Ileutache  medicbigcho  Woohenschrifl, 
15  SUfx,  1888;  Weiss  und  Erugger,  Archiv  fur  Opbthftlmolof^it?,  xiiv,,  T,  S,  65;  FHeden- 
waiii,  The  American  Journal  of  the  Medical  Seieticei,  Mjij',  1893. 

*  Transactions  of  the  Ophthalmologiciil  Society  of  the  United  Kingdoui,  1894,  xiv, 
p.  212, 
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Appenrancv*  i-f  isiteriur  of  cmnium  in  Mr  Power'a  CMe.— ti,  pft^  m  ihv  u;rwji«l  Tualtln  which  lh« 
nmnXl  frontal  oonvoluiions  were  placed,- tlit lining  of  the  hone  ;  ft,  ab^rp  edge  which  hi  Adult  skull  \m 
formed  by  pfwlerior  bnrtler  of  lessor  wing  of  spliL'nald ;  e,  roof  of  left  orbit ;  d»  roof  of  right  <*rbit  In 
section;  f,  optic  nervi? ; /,  sic'lerotic;  nnsftl  foHsa;  h,  Longue;  i.  btiu^i  occiput*!:  K  f'^mtnen  miMrnumr 
i,  pOHt«fior  cnniial  fossa:  in,  pctro-nuMsttiM  :  n,  teuioriura;  uiiadle  cranial  fosw;  fulx  cerebri  etil 
iborl. 
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horkontal,  but  the  roof  was  almost  vertical  in  position,  \mng  directetl  up- 
ward and  forward  at  au  angle  of  forty-five  degreegj  and  becoraing  eontinu- 
oils  With  the  %^ertical  plate  of  the  frontal  bone,  into  wtiich  it  pa.^^^  with 
only  a  small  pmjeaion  to  mark  the  orbital  edge.  A  perpendicular  line  from 
the  front  of  tlie  vertiml  j>ortion  of  the  frontal  bone  wonld  fall  entirely  be- 
ll ind  the  globe.  The  optic  nerve  fronv  its  entrance  at  the  otitic  foramen 
ascended  sharply,  and  remained  in  close  relation  with  the  displaced  roof  of 
the  or  bit  J  till  it  beat  downward  to  enter  the  sclerotic.  A  careful  examina- 
tion, to  which  the  skull  was  submitted  by  Professor  Cunningham/  dij^played 
the  cause  of  these  I'emarkable  distortions.  It  was  ascertained  that,  with  the 
single  exwption  of  the  joint  between  the  ex-oc<'ipital  and  tiie  basi- occipital^ 
every  suture  and  synchondrodial  joint  in  the  skull  was  tirmly  ossified*  The 
consequence  of  the  solidification  of  tlie  base  and  the  ossification  of  the  vault 
into  a  continuous  bouy  sheet  was  the  general  uplifting  of  the  front  part  of 
the  rcK>f  of  the  cmnium  by  the  growing  brain j  and  the  simultaneous  dmg* 
ging  up  with  it  of  the  orbital  ])lates,  to  which  latter  is  due  the  extreme 
shallowness  of  the  eye- sockets.  It  was  also  found  that  the  convolutiiins  of 
the  brain  had  pressed  so  hard  against  the  ossifying  cranial  vault,  that  the 
normal  dimples  on  its  inner  surface  had  become  deep  bony  pits,  like  a 
honeycomb,  or  like  the  cells  in  the  stomach  of  a  camel,  an<l  the  floors  of 
these  pita  had  been  made  exctedingly  thin  and  diaphanous* 

Another  form  of  sUuU  which  has  been  observefl  by  Vossins*  to  be 
accompanied  by  optic  neuritis  or  optic  atrophy  is  one  in  which  the  head 
is  Un)  long  an  ten  J- posteriorly  and  too  short  in  its  vertical  measureraeut. 
There  is  no  hydroceplialrc  enlargement,  and  the  face  is  abnost  scjuare^ 

Again,  Oppenlieim^  has  seen  eases  in  which  there  was  abnormal  width 
of  the  skull  with  protrusion  of  the  zygomata,  while  in  other  diameters  it 
was  of  normal  dimensions;  and  here,  too,  optic  neuritis  passing  over  to 
atrophy  was  noted. 

The  simple  microcephalic  skull  is  also  liable  to  be  complicated  with 
amaurosis. 

DISEASES  AND  INJURIES  OF  THE  SPINAL  COED, 

The  organic  diseases  of  the  spinal  cord,  and  those  which,  for  the 
present,  are  lield  to  be  such,  and  in  which  eyo-tiymptoms  occur,  ai^c  the 
following;  tabes  dorsal  is  ;  hereditary  ataxy,  or  Friedreich's  diisi^ase ;  mye- 
litis J  syringomyelia  ;  Morvan*s  disease ;  myotonia  congenita,  or  Thomsen's 
disease;  acute  ascending  paralysis,  or  Landry's  diseas*.*,  I>is^?cminated 
sclerosis  and  eerehro-spinal  meningitis  have  been  treateil  of  under  the 
bead  of  Diffuse  DiseaBcs  of  the  Rmin. 

*  The  writer  waa  indebted  to  the  late  Dr.  Kantback,  at  tliat  time  curiiior  nf  the  musouni 
at  St.  Bsirtholnmew'g  Hospital,  where  the  specimen  had  been  depoiited,  for  hk  kinduesa  in 
lending  it  to  him  for  this  further  oxQmfnatirm. 

*  KUnischfl  Moniit*=blattor  fur  Au^enheilkunde,  1884,  S.  172, 

*  Lehrbudi  der  Nerviinkraiikheiten^  560, 
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TABES  DOnSALIS, 

The  eye-symptoms  which  may  be  found  in  this  disease  are:  L  Atropliy 
of  the  optic  nerve,  2.  Paralyses  and  ataxy  of  orbital  muscles*  3*  Pupil* 
lary  alteratiouB,  4,  Paralysis  of  atwmmcKlatton,  5*  Narrowing  of  the 
palpebral  fissnre,  6*  Imperfect  closure  of  the  eyelids,  a»soeiated  with 
twi tellings  in  the  orbicularis  pal|.iebranim.  7.  Epiphora,  8.  E^ucttoii 
of  tbe  intra-oeular  tension. 

Atrophy  of  the  Ojdw  A'cn^e. — This  is  one  of  the  roost  grave  symptom 
of  this  st^rious  disease,  and  occurs  in  alx)ut  twenty  per  cent,  of  the 
Its  onset  is  more  frequently  in  the  pre-ataxic  [>eriijd  than  subsequently.  It 
may  even  be  the  very  first  symptom,  and  occasionally  precedes  lightning 
piiin,  loss  of  knee-jerk,  and  other  spinal  symptoms  by  along  intenf^al  of 
time, — from  two  to  twenty  years.    But  optic  atrophy  does  sometimes  com 
mence  in  the  later  stages  of  locomotor  ataxy. 

Coming  on  in  tlie  pre-ataxic  stage,  optic  atrapby  seems  very  often  to 
have — as  Benedikt  first  pointed  out/  and  has  siuoe  been  noted  by  many 
observers — a  favorable  influence  on  the  spinal  disease,  symptoms  of  tabes 
alreatly  existing  being  ameliorated  or  disap|>eariDg,  while  the  furthe 
progress  of  the  disease  seems  to  l>e  retarded  or  averted.  Indeed,  it  ap- 
pears  to  be  rare  for  a  tabetic  patient  who  goes  blind  at  an  early  stage  of 
the  disease  to  become  ataxic  later,  while  the  lightning  and  other  pains 
Ijecome  less  severe  after  amaurosis  is  established.  But  if  the  ataxy  be  well 
markedj  it  does  not  improve  with  a  subsequent  development  of  optic 
atrophy. 

Usually  lK>th  eyes  are  affected  with  optic  atrophy  simultaneously  or  wildi 
a  very  short  interval,  but  sometimes  the  onset  in  one  eye  precedes  that  in 
the  other  by  a  long  time,  Leber  mw  the  interval  as  much  as  four  years  ^  in 
one  case.  At  the  onset  of  the  optic-nerve  affection  |Mitients  often  have  some 
photj>phobia  and  subjective  sensations  of  s|>arks  and  coloretl  lights  and 
vwuchtii  volmikjif  and  complain  of  a  fug  {>r  smoke  between  their  eyes  and 
the  objects  they  look  at,  and  in  two  cases  Berger^  noted  eryihropsia.  The 
interval  bt^tween  the  commencement  of  the  ojitic-nerve  disease  and  the 
advent  of  complete  blindness  varies  considerably  in  different  cases.  Prob- 
ably one  year  is  an  average  interval;  but  it  is  often  only  a  few  months, 
and  has  been  in  some  cases  as  long  as  fifteen  or  seventeen  years,  and  in  the 
glower  cases  there  may^  for  months  at  a  time,  be  no  progress  in  the  blind- 
ness, Martin*  jwints  out  t!ie  remarkable  fact  that  Romberg's  symptom  is 
not  generally  found  in  IjlinH  tabetics* 

Color-blindness  is  almost  always  associaterl  with  the  optic  atrophy,  but 
need  not  be  in  direct  pniportion  to  the  diminution  in  the  acuteness  of  vision, 

*  Wiuner  fm^ixhiist^be  Pre*se,  1881,  Nra,  1^  2^  4,  6. 
■  Ilundbiich  iliT  Gt'FHiiimti'ii  AugenlieUkundei  v,  S,  860. 

*  Apcliiv  fur  Augeriheilkunde,  xix.  8.  408. 

*  Bmin,  1890,  p.  413. 
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nor  to  the  coa  traction  of  the  field.  Inde^,  occasionally,  before  the  ophthal- 
moscope can  detect  any  change  in  the  papilla^  there  is  a  derangement  of 
the  eulor-sense.  This  will  be  associated  with  defective  sens^itiveness  for 
the  light  ditfLTcnee,  while  in  congenital  color-blind neas  the  Hght-diflerence 
will  be  normal.    Green  is  the  color  which  h  fiM  lost* 

The  fieltl  of  vision  l>ecomes  contracted,  but  there  is  no  one  form  of  con- 
traction characteristic  of  t!ie  disease.  The  contraction  may  be,  and  perhaps 
mo&t  frequently  isj  ct^nccntric ;  or  it  may  begin  on  tlie  temporal  side  of  the 
field  only,  or  on  t'le  nasal  side,  or  above,  or  more  rarely  l:>elow,  and  then 
subsequeDtly  start  in  the  other  parts  of  the  i>eriphery.  The  concentric  form 
of  contraction  commonly  commences  by  sending  re-entering  angles  of  blind- 
ness into  the  field,  which  cut  aci'osa  the  bt^undaries  tor  the  co!or-fields<  But 
tlie  color-fields  themselves,  too,  become  contracted,  and  that  sometimes  before 
the  field  for  white  h  affected  :  so  that  in  doulrtfnl  cases  an  examination  of 
the  color-fields  may  help  in  clearing  up  the  diagnosis.  Mental  worry  may 
cause  temporary  fimctional  increa^  in  tlie  contraction  of  the  fields  in  tabes. 
Central  scotoma,  if  it  occur  at  all  in  tab^,  as  such,  does  so  with  extreme 
rarity* 

In  respect  of  the  ophthalmoscopic  appearances,  there  is  a  want  of  accord 
among  authors  as  to  whether  a  short  period  of  hyperaemia  precedes  the 
atrophic  appt*arances.  Most  wri tot's  make  no  statement  on  the  point,  others 
deny  any  such  hypera&mic  stage,  and  a  few  maintain  its  occurrence.  The 
truth  is,  the  opportunities  for  etndying  this  stage  are  not  frequent,  In 
commencing  atrophy,  the  nasal  side  of  the  papilla,  which  is  normally  pinker 
than  the  temporal  side,  Ijecomcs  gray,  and  gmclually  the  lamina  cribrosa 
oomea  into  view,  atrophic  cupping  is  developetl,  and  the  whole  papilla 
presents  a  uniform  grayish  hue*  Snbseqaently,  when  the  case  is  of  som 
standing,  according  as  connective  tissue  is  developed  in  the  lamina  cribrosa, 
the  grayish  hue  is  changed  to  a  glistening  white  and  the  retinal  arteries 
and  veins  are  reduced  to  tlie  finest  threads*  Leber  has  shown  that  the 
atrophic  process  advances  from  the  periphery  towards  the  axis  of  the  optic 
nerve ;  and  it  is  not  a  descending  atrophy  from  the  brain,  but  one  which 
b^ins  in  the  retro-bulbar  part  of  the  optic  nerve.^ 

The  treatment  of  optic-nerve  atropliy  is  a)x»ut  as  hopeless  as  that  of 
any  disease  well  can  lie.  Various  remedies  have  been  trietl  for  it.  Bene- 
dikt'  states  that,  unleas  in  those  cases  which  are  indubitably  on  a  syphilitic 
basis,  mercury  and  iodide  of  potaasium  are  likely  to  be  not  only  useless^ 
but  even  very  injurious,  by  liastening  the  prtigress  of  the  bliuducss*  Leber 
holds  a  similar  opinion,  but  goes  further,  in  that  he  believes  mercury  to  be 
mischievous  even  in  syphilitic  cases.  Iodide  of  potaa^ium,  arsenic,  iron, 
cyanide  of  gold  (Galezowski),  salicylate  of  sodium  with  Turkish  baths, 
strychnine  hy|x>dermically,  inhalations  of  nitrite  of  amy  I,  and  suspension 
have  been  praised,  each  in  its  turn,  and  have  each  failed  to  gain  more  than 


^  Arohiv  fur  Ophthalmubgle,  xlr.f  2,  S.  177* 


5  Ibidem,  iMih,  1807,  p.  701. 
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a  temporary  reputation.  In  forming  an  opinion  as  to  tbe  efficacy  of  a 
remedy  in  tlim  disease  it  must  be  borne  in  mind,  tliat^  as  already  stated,  even 
without  treatmeutj  periods  often  occur  in  which  no  advance  in  the  blindness 
takes  place,  or  in  which  the  patient  may  think  his  sight  to  be  somewliat 
better. 

Tile  relation  between  the  optic  atrophy  and  the  spinal  disease  is  not  well 
understood  ;  but  the  former,  probably,  i^  merely  a  manifestation  of  a  dis- 
eased  process  m  the  optic  nerve,  similar  to  that  which  attacks  the  posterior 
oolnmns  of  the  cord.  It  cannot  be  the  result  of  some  influence  which  the 
spinal  cord  has  over  the  nutrition  of  the  optic  nerve,  for  the  latter  may 
become  atrophicil  long  before  it  ean  be  a^umed  that  spinal  disease  18 
present.  That  it  is  not  a  direct  continuation  of  the  disease  from  the  spinal 
coi*d  is  evident,  both  from  the  investigations  of  Leber  above  referred  to, 
and  because  the  spinal  degeueration  nsnally  ceases  below  the  medulla,  or  at 
most  it  affectij  tlic  nerve  nuclei  in  the  latter*  Whaitou  Joues  propounded 
the  view,*  that  tlie  optic-nerve  disease  results  from  an  affection  of  the 
sympathetic  by  paralysis  of  the  vaso-motor  nerves ^  and  conset^uent  hyjier- 
femia  of  the  optic  nerve,  followed  by  atrophy  of  it;  and  recently  Berger* 
has  put  forward  a  similar  view, 

Parali/seji  and  Aki^t}^  of  Orbital  Mmcles  (see  also  page  590), — Paralyses 
of  orbital  muscles  in  tabes  are  not  nueoramon,  occurring  in  about  twenty- 
five  or  thirty  jjer  cent,  of  the  cjises.  By  far  the  greater  portion  of  these 
paralyses  apjwar  iu  the  pre-ataxic  stage,  and  even  as  an  initial  symptom- 
There  are  t\^*o  chief  forms  of  them^ — the  transient  paralysis,  wiiich  lasts 
a  few  days  or  weeks,  and  may  recur,  and  the  permanent  paralysis  of  one 
or  two  muscles.  The  diplopia  produced  by  tliese  paralyses  is  often  the 
symptom  which  first  induces  the  patient  to  see  his  diXJt^jr,  Any  orbital 
nerve  may  l)e  affected,  but  the  sixth  nerve  seems  to  be  the  one  most  com- 
niouly  paralyzed.  The  third  nerve  also  is  often  paralyzetl,  and  the  levator 
paljR^broB  is  frequently  involved,  with  resulting  ptosis,  De  Watteville'and 
others  have  found  loss  of  power  of  convergence  (difficulty  of  fusion)  not 
rarely  present  in  beginning  tabeSj  and  double  exterior  ophthalmoplegia,  as 
well  as  doul)le  sixth-nerve  paralysis,  is  sometimes  seen.  There  can  l>e  no 
doubt  that  such  conditions  as  these  three  last  mentioned  have  a  nuclear 
disesLse  as  their  cause,  and  it  is  prolmble  that  some  of  the  other  ocnlo-motor 
disturbances  in  tabes  are  of  nuclear  origin.  Some  of  them,  on  the  other 
hand,  may  due  to  iieripheral  neuritis,  and  the  orbital  nerves  may  undergo 
atrophy  withnut  their  nuclei  being  altered. 

Ocular  ataxy  (sact^ded  niovements  of  the  eyelialls,  ocular  myoseismia) 
IS  another  but  less  common  symptom.  It  is  sometimes  erroneously  called 
nystagmus  ;  but  nystagmus  is  a  constant  ost^illatory  motion  of  the  eyelialls, 
both  while  tlie  eyes  are  at  rest  and  when  an  object  is  fixed,  and  is  extremely 

>  Britiih  Medtcftl  Jouroal,  Julj  24, 1869. 
■  Loco  dtftto, 

>  ireuTo]<;igficlies  Ceatmlbktt,  18dT»  Kr,  la 
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rare  in  tabes.  In  ocular  ataxy,  so  long  as  tbe  eyes  are  at  rest  there  is  no 
oscillatieu  or  twitching  ;  but  as  aooQ  as  an  objL»ct  is  carctnlly  looked  at,  aud 
specially  if  fullowed  whea  in  motion j  and  more  particularly  at  the  end  of 
the  latter,  a  slight  twitching  of  the  eyebalk  la  seen.  It  m  liable  to  be 
found  ill  every  stage  of  tabes, 

Pupiikiry  Alteratton8.~Myo^m  is  the  usual  state  of  the  pupil  in  tabes, 
and  it  i^^  to  be  regarded  as  of  the  paralytic  and  not  of  the  B|>astic  form,  and 
as  due  to  di&t-ase  of  the  cilio-spinal  centre  in  the  lower  cervical  and  upper 
dorsal  portion  of  the  cord,  or  to  disease  at  the  origin  of  the  pupil-dilating 
fibres  in  the  front  part  of  the  aqueduct  of  Sylvius,  The  myosis  is  often 
extreme  in  degree,  or  **  pin-hole/'  as  it  is  then  called;  yet  the  pupil  may 
react  to  light  and  on  convergence.  Mydriasis^  except  as  part  of  a  third- 
nerve  paralysiSj  is  seldom  seen  in  tabes,  but  the  pupil  nmy  be  of  normal 
size. 

In  tabes  the  pupils  are  of  somewhat  different  sizes  in  a  considerable 
unmber  of  the  cases,  bf>th  in  the  early  and  in  the  late  stages.  Berber* 
observed  in  thirty  per  cent,  of  his  cases  an  elliptical  shape  of  the  pupil, 
the  long  axis  nmnlng  about  vertically,  as  a  rule- 

A  faniiliar  and  important  pupil-ay mptom  of  tabes — although  not  alto* 
gether  peculiar  to  it — is  tliat  known  by  the  name  of  Argyll- Robertson^  of 
Eklinburgh,  who  fir^t  dii-ected  attention  to  it.'  The  phenomenon  consists  in 
this,  that  the  [uipil,  although  as  a  rule  contracted,  does  not  respond  to  light 
by  further  contraction,  or,  if  so,  but  slightly,  yet  does  become  more  con- 
tracted on  convergence  of  the  visual  axes  (or  on  accommodation).  Myosis 
need  not  always  l>e  pressent  with  the  Argyll-Eobertson  pupil;  the  pupil 
may  be  of  normal  size,  or  even  dilated. 

A  very  generally  accepted  explanation  of  the  Argyll-Robertson  pupil 
refers  it  to  a  degeneration  of  Meyneit's  fibres,  which  lorm  that  part  of 
the  C3entri(>etal  path  for  the  pupillary  reflex  which  lies  between  the  point 
in  the  optic  tract  where  that  path  leaves  the  tract  and  the  aqueduct  of 
Sylvius.  It  is  held  by  some  that  the  disease  in  these  fibres  is  primarily 
due  to  an  epndymitia  of  the  wall  of  the  fourth  ventricle,  in  which  tliey 
run.  But,  as  has  been  pointed  out  by  Hcddaeus  *  and  by  Bevan  Lewis/ 
while  this  explanation  would  answer  were  all  instanccj^  of  this  symptom 
binocular,  it  omnot  be  the  true  one,  inasmuch  as  the  symptom  rs  sometimes 
monocular.  Lesion  of  Meynort's  fibres  on  one  side  only  would  not  interfere 
with  the  direct  pupillary  reflex,  which  could  then  be  brought  about  by 
means  of  tlie  ccntri|>etal  reflex  path  passing  l>y  the  opposite  optic  tract  and 
opposite  fibres  of  Meynert  to  the  sphincter  nucleus  of  the  opixjsite  third 
nerve,  and  thence  to  tlie  sphincter  nucleui*  of  the  affected  &ide  by  the  intra- 
nucl^  fibres  which  connect  the  two  third-nerve  nuclei.    Both  of  these 

'  Loco  citato,  846* 

'  Edmburgb  Medical  Journal,  1869,  xiv.  p.  069,  and  1870,  xv.  p.  487. 
»  Arthtv  fur  Au^OTjh^^ilkunde,  xxvik  38. 
*  Bntlhh  Me4ical  Juurtml,  April  25  and  May  2j  1896. 
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aulhom  therefore  hold  tliat  the  diBease  causmg  the  Argyll-Robertsoa  puptl 
IB  a  nut-ltur  one,  and  this  m  Jessop's'  view  also.  HedUaeus  believes  that 
ill  mine  i^ses  the  disease  may  be  fajsclcular  rather  than  oudear.  He  thinks 
it  probabhj*  tiuit  there  is  do  direct  connection  between  the  nncleus  foraccom- 
modatiim  atnl  tliat  for  tlic  ephiucter  iridis,  but  that  the  mmus  iridis  of  the 
t  hi  I'd  nerve  is  formed  of  two  roots,  one  springing  from  the  ephinoter  nucleus 
and  the  other  from  the  accommodation  nudeus,  DestmctioUj  thenj  of  the 
nM  springing  from  the  sphincter  nucleus,  equally  vriih  destruction  of  the 
nucleus  itst*lf,  would  give  rise  to  loss  of  the  pupil-reflex  on  the  same  side. 
Yet  there  is  in  this  theory  the  difficulty  that  the  phenomenon  of  the  Argyll- 
iioU'rtson  pu[>U  in  very  frequently  ai^sociated  with  myosis.  In  these  eases 
the  loss  of  the  pupil-reflex  cannot  be  due  to  nuclear  or  to  fascicular  dis- 
Qim*  ah  me,  for  were  this  so,  by  reason  of  the  action  of  the  S3rmpathetic, 
mydriasis  and  not  myosis  would  be  present.  To  obviate  tliis  difficulty  a 
oone^jmitant  condition  of  irritation  of  the  pupll-rtbi-es  in  the  optic  nerve 
(Hcddaens*),  vaso*motor  action  (Guillery  and  a  tonic  innervation  of  the 
iris  on  jwirt  of  tlie  thini  nerve  (Oebcke*)  have  each  been  called  upon. 

It  U  evident,  iudeed,  that  we  have  still  much  to  learn  before  a  wliolly 
satisfactory  explanation  of  the  oecurrence  of  this  valuable  clinical  symptom 
can  Ix!  given. 

The  symptom  is  one  of  those  mo?*t  regularly  found  in  tabes.  It  is 
very  often  an  early  or  initial  symptom,  and  it  continues  through  all  the 
stages  of  tlic  disease.    But  it  is  sometimes  entirely  absent. 

The  writer  is  led  to  think  by  some  cases  which  have  come  under  his 
notice,  that  the  full  value  of  tlie  ArgylI-Rol)ertson  pupil  as  a  very  early 
[Ttvinonitory  syinptom  of  serious  general  nervous  disease  (general  paralysis 
or  tabes)  has  not  yet  lx?cn  fully  appreciated,  and  that  it  perhaps  plays  this 
r6k  more  fnxiuently  than  is  generally  supposed.  An  interesting  question 
im  as  regards  this  symptom  is,  whetl^er  or  not  it  may  Ije  present  without 
fort^hadowing  the  approach  of  any  general  nervous  disease, — as  a  purely 
locul  symptuiu.  The  writer  would  be  inclined  to  give  a  native  reply  to  tliis 
question,  and  in  this  opinion  he  is  supported  by  tliat  of  Dn  Byrom  Bramwell, 
kindly  expressed  to  Iiim  by  letter.  Dr.  Bramwell  says,  "  I  should  certainly 
say,  in  my  experience,  the  Argyll-Roljertson  symptom  is  significant  of  some 
general  nervous  afieetioti.  I  only  rcnieml^er  to  have  once  met  with  the 
eontlition  unasst>eiateil  with  otlicr  symptoms  and  signs  of  ner\'ous  derange- 
ment, and  I  do  not  feel  definitely  sni'c  about  that  c^ise*  In  the  vast  majority 
of  instances  in  which  I  have  found  the  ArgylURobertson  pupil  present,  the 
case  has  been  one  either  of  locomotor  ataxia  or  of  general  paralysis  of  the 


>  TmnsEctitmi  of  the  Ophthitlmologtail  Society  of  tbe  Uiiited  Kingdom,  xL  p,  182, 

•  Kliniscbfi  MannUMatter  Air  A*ig:enbeilkundet  1893,  98. 

'  Uoberiopi?ciu>  Diajfuostik  d«r  PupillarenchelnuTig^n  bei  derTttbet  Domlit,  DeutK^lw 
mcdidnltehe  Woehefts^^bHn,  1892,  Nr.  52. 

*  Altgememe  Zeitsclinfl  far  P^^ehiairie  und  perch iieb-fericlitliebe  Medidaf  1.,  1894, 
B.  148. 
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insane, Gowers,  in  six'aking  of  nerve-degenerations  the  result  of  sy]>hili8,' 
says,  **  Among  the  motor  palsies^  one  of  the  most  irat>ortant  to  the  physi- 
cian, although  tlie  least  im|)ortant  to  the  patient,  is  the  isolated  loss  of  the 
light-reflex  of  the  iris,  with  which  the  name  of  Argyll -Robertson  is  eon- 
jieeted*  I  have  notes  of  only  twenty -two  cases  in  which  this  symptom 
existed  apart  from  other  degenerative  affections  of  tlie  nervous  system,  but 
I  lK>lieve  that  it  is  much  less  rare  than  this  number  might  suggest.  It  is 
seldom  looked  for  unless  other  symptoms  suggest  degenerative  disease.  Of 
these  twenty-two  cases,  s}'philig  was  certain  in  twelve  and  higlily  probable 
in  three  others,  while  two  more  had  a  history  of  a  venereal  sore.  In  six 
cases  there  was  no  histoiy  or  evidence  of  either  syphilis  or  clianere  ;  never- 
theless, two  of  them  hnd  had  an  attack  of  sudden  hemiplegia  in  early  adult 
life,  without  any  indication  of  a  canse  of  embolism,^ — an  event  that  always 
affords  ground  for  suspecting  ayphilia*  From  these  facts  we  may  feel  eon- 
fideut  that  syjihilis  existed  iu  tivo-thirds  of  the  cases,  and  we  may  snsjject 
that  it  existed  in  three-quarters.  The  relation  of  this  symptom  to  syphilis 
makes  it  one  of  great  practical  value.*'  And  then  Gowers  adds  the  sig- 
nificant statement^  '*  It  [the  Argyll-Robertson  symptom]  proves  that  a 
degenerative  process  is  at  work  in  the  nervous  system,  and  it  raises  a  strong 
presumption  that  this  process  is  the  result  of  syphilis.  It  is  trucp  the  de- 
pendence ou  central  degeneration  has  nut  been  proved  by  observation,  but 
the  indirect  evidence  of  it  is  very  strong/'  Apart  from  the  eounectiou  with 
syphilis  pointed  out  by  Gowers,  the  Argyll-Robertson  symptom  has  been 
notcfl  by  some  authors  in  combination  witli  other  symptoms  of  disease^ 
but  where  at  the  time  there  were  no  detinite  indications  of  locomotor  ataxy 
or  of  general  paralysis.  The  writer  submits  that  the  question  which  still 
remains  to  be.answeral  is:  Is  not  the  Argyll-Robertson  symptom,  %vhether 
alone  or  in  combination  with  other  symptoms,  always  a  sign  of  tal>es  or  of 
general  paralysis,  it  may  be  in  a  very  early  stage,  and  possibly  sometimes 
of  other  less  well-defined  diseases  of  the  nervous  system?^  This  question 
will  not  be  an  easy  one  to  answer^  for  the  opportunity  of  keeping  suitable 
cases  under  observation  for  the  necessary  length  of  time  is  rare. 

Neither  the  Argyll -Robert sou  pupil  nor  primary  optic  atrophy  occurs 
in  peripheral  neuritis,  a  disease  which  is  liable  to  be  occasionally  mistaken 
for  tabes* 

Boedeeker  relates  a  case*  of  taV>es  in  which  the  disease  began  with 
double  sixth-nerve  paralysis,  soon  followed  by  Argyll -Robertson  pupil,  and 
five  years  later  the  first  certain  signs  of  tabes  presented  themselves  (loss  of 
knee-jerk,  lightning  pains,  etc*). 

The  pupillary  reflex  to  sensitive  stimuli — the  sympathetic  reflex — is  lost 
much  later  than  tlie  light- reflex^  and  Hnally  the  reaction  on  convergence 
also  disap[>car3* 

*  Leltjjoniijin  Locttin^s  on  ByphUU  md  the  Nervous  System,  London^  1892,  S.  il 

*  Deutsche  Zeitschrift  fiir  Nervenhetlkundep  1893^  iv.  * 
'  ArchiT  fiir  Piychiatrie  und  Ncrv&nkratikheiteni  xxti,  ^13, 
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In  testing  for  the  Irght-reflex  it  is  important  that  the  skis  of  the  eyelids 
or  face  be  not  tcjuchodj  whereby  the  sympathetic  reflex  may  be  rtleased^  and, 
owing  to  the  coosequctit  dilatation  of  the  pupil,  a  false  conclusion  may  be 
arrived  at  The  light-reflex  is  best  tested  in  the  ophthalmoscope  room,  or 
other  darkened  roonij  by  the  aid  of  artificial  light  which  caa  be  alternately  I 
direeted  on  and  off  the  eye.  A  common  and  much -to-be-deprecated  method 
among  metiiad  men  is  to  look  for  the  lights  reflex  by  oi>eDing  and  closing^ 
the  patient's  eye  with  a  finger  or  thumb  applied  to  the  upi>er  lid. 

Pamtgm  of  Acwmmodation. — Pamlysk  of  accommotlation  without 
paralysis  of  the  sphincter  pupillse  is  a  rare  symptom  in  tabes,  GaleKowski 
has  reported  some  such  cases  ^  in  which  the  pnpil  was  normal,  but  in  which, 
in  one  eye  usuallyi  with  jiaralysis  of  accomra(jdation  there  was  loss  of  fleii- 
sation  of  the  skin  around  the  orbit,  and  Berger'  has  seen  similar  cases* 
Pamlysis  of  accommodation  is  more  common  in  the  late  than  in  the  early 
stages  of  the  disuse. 

Narrowing  of  the  Palpebral  pismire. — Narrowing  of  the  pal|>ebml  Oiien- 
ing  due  to  a  slight  dmoping  of  the  upper  lida^  hardly  to  be  called  ptosis, 
was  first  pointed  out  by  Jaeobson*  as  sometimes  occurring  in  tabes  along 
with  the  myosis.  It  is  held  to  be  due  to  paralysis  of  the  symimthetio 
(sympathetic  ptosis),  is  usually  binocular^  and  the  frequency  of  its  occur*  ^ 
rence  increases  as  the  disease  advances. 

Imperfod  Cloaure  of  tfie  Eyelids^  tmth  Ttmichingg  in  the  Orbicularis  Pai-| 
pebrarum. — Berger*  has  l)een  the  first  to  eall  attention  to  the  fact  tliat  a 
few  momeuls  after  a  tabetic  patient  has  closed  his  eyelids  fibrillary  twitch- 
ings  take  place  So  the  orbicular  muscle.  If  only  one  eye  be  closed,  the 
twitchings  will  occur  in  the  opposite  orbicular  muscle  as  well,  and  the 
greater  the  effort  made  to  close  the  eyes  the  more  marked  will  be  the  twitch- 
in  gs.  Such  eyelid  twitching  may  sometimes  be  seen  in  other  nervous 
disorders,  and  sometimes  in  healthy  persons.  Berger  thinks  they  are,  in 
tabes,  the  result  of  a  somewhat  imperfect  power  of  closing  the  eyelids,  due  to 
very  slight  facial  paralysis^  and  hence  their  marked  character  in  that  disease, 
£/3i7>Aora,— Epiphora  is,  according  to  Berger,  not  a  rare  symptom  in 
tobes.  He  has  noted  its  occurrence  In  nearly  fifty  per  cent,  of  his  cas^  and 
in  all  stages  of  the  disease.  But  Gowers  and  Oppenheim,  in  their  manuals^ 
do  not  mention  the  symptom  at  all,  while  others'  expressly  stale  it  to 
a  rare  symptom,  an  opinion  which  coincides  with  the  writer's  experience. 
Panas*  once  saw  epiphora  as  the  first  symptum  of  tabes.  It  may  give  rise 
to  injection  of  the  conjunctiva,  to  marginal  blepharitis,  and  to  eversion  of  ^ 
the  lacrymal  punctum.    This  epiphora  is  caused  partly  by  difficulty  in  the! 


'  SociM  de  biologle,  Febmarj  18,  1888. 

•  Loco  citftla. 

^  Augenaffectiatien  he\  Allgemeinleideni  S,  64. 

*  Loco  citato,  p.  892. 

*  Tinon,  Gftjcette  m6dic3le  de  Puns,  1S94,  No.  8a» 

•  Gazette  midicale  de  Pari*,  Auguit  18,  189i. 
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flowing  off  of  the  tears,  consequent  on  debility  of  the  orbienlar  raiisele; 
but  it  is  probably  chiefly  due  to  liyiwi-sec^retion,  in  analogy  with  the  hyj>er- 
idrosis  of  the  face. 

Bediidimi  of  th^  hilm- Ocular  Tmsim. — Thia  is  a  symptom  to  whieh,  as 
yet,  Berger  *  alone  has  directed  attention.  Out  of  one  hundred  aud  nine 
cases  of  tabes  he  found  hypotony  present  in  thirty-five,  and  in  only  twelve 
of  these  was  there  myosis.  Berger  derives  the  symptom  from  j)anilysis  of 
the  sympathetic,  relying  on  the  exfteriments  of  Adamuk,  who  showed  that 
division  of  the  sympathetic  reduced,  wliile  stimulation  of  it  elevated,  the 
intra-ocular  pressure, 

HEREDITARY  ATAXY,  OR  FHIEDHEICH's  DISEASE, 

This  disease  lias  few  eye-symptoms,  a  fart  whieli  is  of  some  di^nostie 
importaut^e.  Ataxic  nystagmus  is  indeed  the  only  one  which  occurs  w^ith 
any  constancy,  as  was  pointed  out  by  Friedreich  in  his  original  description 
of  the  disease*^  When  the  eyes  are  at  rest  there  is  no  nystagmus,  but 
when  they  .are  fixed  on  the  finger  placed  a  short  way  in  front  of  them  (con- 
vergence) slight  oscillations  of  the  eyeballs  maj  be  observed,  and  these 
oscillations  are  still  more  marked  when  the  eyes  are  caused  to  follow  the 
fixation  object  from  side  to  side  (ocular  ataxy). 

Optic  atrophy  can  hardly  be  reckoned  among  the  symptoms  of  the  dis- 
ease. The  Incipient  stage  has  been  noted  by  Oliver*  in  one  case  along  with 
contracted  fields,  and  very  occasionally  by  otlier  authors,  but  it  is  evidently 
of  rare  occurrence  in  Friedreich's  disease.  Paralyses  of  orbital  muscles  do 
not  occur,  nor  does  any  pupil-symptom, 

MYELITIS. 

Acute  inflammation  of  the  cord,  apart  from  the  inflammation  of  its  menin- 
ges (eercbro-spinal  meningitis),  of  which  we  have  already  spoken,  may  be  as- 
sociated with  optic  neuritis*  Instances  of  this  have  been  retarded  by  Noycs/ 
Steffan/  Sharkey  and  Law  ford  (with  post-mortem  )j*  Dreschfeld  (with  post- 
mortem)/ and  othei-s.  In  Sliarkey  and  L^wfoiti's  ca-e,  as  also  in  Dresch- 
feld s,  the  papillitis  preceded  the  symjjtoms  of  spinal  inflammation  by  thirty 
days,  antl  in  a  case  reported  by  Achard  and  Gninon  *  by  six  days,  and  liere 
the  spinal  affection  commencscd  in  the  lower  parts  of  the  cord  and  ascended. 
An  important  paper  on  this  subject  is  that  of  Elschnig^'  who  records  three 


*  Oizettt  m^dienle  de  Purift,  p.  39i. 

*  Archiv  ftir  pathologischu  Anatomie  und  Physi*>logm  und  fur  kUnlsche  Medlcin, 
liviil.,  II..  1876. 

'  Keuting's  Cyclnpjedia  of  the  Dispnse*  of  Children,  iv*  p,  202. 

*  Archives  of  Ophthalmology,  1880^  p. 

>  Beriuht  dt?r  ophtholniologiB€?lien  Gesell&chaft  zn  Heidolb&rg,  1879. 

•  Tmnsflctiuns  of  the  Ophthalmological  Society  of  the  United  Kingdom,  iv,  p,  232 
'  BritUh  Mw3ical  Journal  June  2,  1894. 

•  Archives  de  niedecine  exp^rimentole     d'univtomie  puthologique,  1889,  No.  6. 

•  Archiv  ftir  Aagonheilkunde,  xivi,  3-  56. 
You  IV. ^41 
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eases  m  whieh  optic  neuritis^  assoc  iated  with  ititetise  paio  (for  which  the  autli 
offers  no  explaoation)  in  and  about  the  e3*es,  cspcciallj  od  jiassive  pressa 
or  on  motion  of  the  ejeballs,  and  with  amaurosis^  was  follow^  by  symptoms 
of  acute  myelitis.  Of  these  cas^^  two  underwent  satisfactory  cures,  both  m 
regai-ds  eyesight  and  spinalnx^rd  sympt^>niSj  and  in  the  third  the  recovery 
was  only  partial  in  resj^ect  of  each  of  these.  (Ebchnig  in  the  same  paper 
records  a  case  of  optic  neuritis  associated  with  encephatitis,  an  extremely 
rare  diseased  condition-)  Another  valuable  paj>er  on  the  subject  h  that  of 
Katz^*  who  has  !iad  a  case  with  poet-mortem.  The  optic  nerve  seems  usa- 
ally  to  become  inflamed  l)efore  the  spinal  cord,  but  the  myelitis  may  precede 
the  optic  neuritis,  or  optic  nerve  and  s|<inal  cord  may  be  simultaneonsly  at- 
tacked. The  relation  of  the  o[itic  neuritis  and  myelitis  to  each  other,  there 
can  be  little  doubts  is  nothiog  more  tl>an  that  each  is  a  manifesfatian  of  the 
presence  in  the  system  of  one  and  the  same  toxic  influence,  whatever  it 
limy  be  ;  and,  ghould  the  optic  nerve  succumb  to  this  influence  earlier  thau 
the  spinal  cord,  we  can  but  conclude,  in  the  present  state  of  our  knowledge 
that  it  is  because^  in  tlie  particular  case,  the  optic  nerve  is  a  locm  minor' 
resi^enliw*  The  rheuraatic  diathesis,  exposure  to  cold,  epidemic  influenza, 
and  syphilis  are  among  the  causes  assigned  in  some  cases^  while  in  others 
none  conid  be  ascertained,  Bliudtiess  comes  on  with  a  rapidity  whicli  is 
remarkable  and  alarming,  but,  after  an  interval  of  some  ten  or  fourteen 
daySj  vision  usually  begins  to  return ;  and,  therefore,  serious  as  is 
mpect  of  these  cases,  the  prognosi.s  is  not  entirely  bad,  for  a  large  propo 
tion  of  them  undergo  at  least  partial  eure^  in  respect  botli  of  the  spinal  an 
of  the  optic-nerve  affection. 

Even  complete  recovery  of  sight  has  been  observed*  But,  on  the  other 
handj  atrophy  of  the  optic  nerve  with  absolute  amaurosis  is  not  an  uncom- 
mon result. 

Growers*  jxjintB  out  as  noteworthy,  that  most  of  the  cnses  of  acu 
myelitis  accfjni pained  by  optic  neuritis  have  been  instances  of  disseml 
nated  myelitis,  a  form  that  suggests  a  cause  acting  widely  on  the  nervou 
sj'stem. 

If  the  cervical  portion  of  the  cord  be  inflamed  ♦  pupillaiy  symptom 
irritation  mydriasis  or  paralytic  myosis — are  apt  to  Ik?  j»reseut. 

It  miB  for  a  long  time  held  that  those  symptoms  of  nerve-disease  whieh 
sometimes  slowly  develop  after  railway  and  some  otlier  aceldcnts  are  due 
to  a  myelitis  or  a  mcniugo-niyelitis;  but  we  now  recognize  that  the  so* 
called  railway  spine  is  a  ci>ndition  which  belongs  to  the  category  of  funo- 
tioiial  neuroses,  and  is  better  termed  traumatic  neurosis, — a  disorder  of  the 
whole  eentrol  nervous  system,  but  mainly  of  the  brain. 

Yet  it  must  be  atlraitted  that  in  a  verj'  small  proportion  of  cas^  th 
accidents  do  give  rise  to  hemorrhages  in  tlie  cord  and  its  mening*^,  or  to 
myelitis,  secondary,  probably,  to  such  hemorrhages.    Associated  with  these 

*  ATCbiY  fur  Ophtbalmoloi^fa,         1,8.  202, 
■  Dkesaas  of  the  Kerrou*  System,  2d  cd.^  L  p,  819* 
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changes  it  is  said  that  optic  neuritis  and  optic  atrophy  !3o met imes  occtir; 
but  it  is  a  question  whether  these  ocular  affections  may  not  rather  be  due 
to  direcrt  injury  of  the  nerve  at  the  optic  foramen  by  concnssion,  or  to  a 
b^l  meningitis.    (See  also  below,  under  Injuries  of  the  Spinal  Cord») 

SynrXGOMVElJA  and  MOR van's  DISEA^SEp 

Into  the  vexed  question  of  the  identity,  or  otherwise^  of  these  di 
the  writer  will  not  enter.  One  eye-symptom  is  common  to  lK>th  of  them, 
and  is  frequently  present, — ^namely,  a  concentric  contraction  of  the  field  of 
vision  without  ophthalmoscopic  changes.  It  seems  to  be  not  yet  quite 
certain  whether  the  alteration  in  the  field  is  dtie^  at  !ca?t  sometimej^,  to 
attendant  hysteria,  or  ts  always  a  symptom  of  the  organic  disease,  as  such. 

D^jeiine  and  Tniland  *  found  marked  contraction  of  the  field  in  seven 
cases  of  svringi'jmyelia  in  which  Iiysteria  could  be  definitely  excluded. 
The  fields  were  contmcted  for  all  colors,  hut  chiefly  for  gteen  j  while  the 
contraction  for  white  was  much  less  markefh  Inc^|uality  in  the  pupils 
has  sometimes  been  noted.  Oppenheim^  alone  states  that  in  his  cxijerience 
nystagmus  is  by  no  means  mre,  and  that  optic  neuritis  has  sometimes  been 
observed,^ 

MYOTONrA  CXJXGENITAj  OR  TflOMSEN^S  DISEASE, 

In  some  cas<^  of  this  rare  affet*tion,  the  nature  of  which  is  still  obscure, 
the  external  musculature  of  the  eyes  affords  symptoms,  although  the 
intrinsic  muscles  are  never  disordered.  The  opening  and  closing  of  the 
eyelids  may  be  difficult.  They  cannot  be  closed  or  opene<l  at  one  stroke. 
In  one  case/  for  example,  the  patient  recpiired  sixteen  seconds  to  get  hts 
eyelids  quite  ojien,  and  sometimes  successive  jerky  motions  are  required  to 
effect  the  closure.  Also,  when  open,  the  upper  lid  is  apt  to  be  retracted 
and  the  eyelids  elevated j  and,  as  in  Graves's  diseasej  the  up[>er  lid  dt»es  not 
readily  follow  the  downw^ard  motions  of  the  eyeball.  Tlie  various  asso- 
ciated motbiis  of  the  eyeballs,  too^  are  imjvedetl  in  some  cases.  Raymond 
aloue  makes  any  mention  ^  of  a  derangement  of  vision  in  connection  with 
Tliomsen's  disease.  In  two  cases  he  noted  transitory  amblyopia,  or  even 
amaurosis,  following  or  accomjmnying  spasra  of  the  muscles  of  the  body, 
and  in  one  case  follomng  motions  of  the  IieaiL  In  oue  of  these  cases,  too, 
the  author  observed  hypertrophy  of  the  internal  recti  and  of  one  external 
rectus  muscle, 

Landry's  diseabe,  oh  acute  ASCEXDrNo  paralysis. 
The  pathology  of  this  disease  has  not  yet  been  definitely  settled.  In 
some  cases  slight  inflammatory  changes  have  been  found  in  the  spinal  cord  ; 

^  La  S^^maine  Tnedic«le,  180O,  No.  30. 
'  Lehrbuch  dtr  Nervtfikmnkhdten,  BerUn,  1894,  8.  26L 

*  Loco  citatOi  p.  26S. 

*  Fnis,  Neuntloj^jscliea  CentralWatt,         S.  40, 
^  Gazeite  medicale  de  Pans,  Juiio  27^  189L 
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in  others  the  spinal  oord  has  been  healthy,  but  some  parenofajmatom 
changes  have  been  found  in  the  peripheral  nerves;  while  in  by  fiir  the 
greater  number  of  cases  no  diseased  changes  whatever  have  been  seen  in  the 
nervous  system.  Eye-symptoms  are  rarely  present  in  Landry'a  diaeaae^  baft 
there  may  be  paralysis  of  some  of  the  orbital  muscles,  paralysis  of  aooom- 
modatiou,  dilated  pupil,  or  loss  of  the  light-reflex. 

INJUBIfiS  OF  THE  SPINAL  CORD. 

That  condition  which  was  described  by  Erichsen  as  railway  spine," 
but  which  has  come  to  be  known  nnder  the  title  of  traumatic  neuroma, 
and  is  now  regarded  as  the  result,  ibr  the  most  part,  of  mental  shock 
rather  than  of  organic  lesions  of  the  brain  or  spinal  cord,  is  accompanied 
very  frequently  by  certain  functional  eye-symptoms.  A  description  of  this 
state  does  not  come  within  the  scope  of  this  chapter. 

In  those  much  rarer  cases  of  organic  injury  to  the  cord,  or  of  myelitis, 
or  of  hemorrhage  in  or  inflammation  of  its  membranes,  following  on  rail- 
way and  other  accidents,  organk)  eye-disease  seldom  resnlta  As  regards 
optic  neuritis  and  optic  atrophy,  whidi  used  to  be  held  as  frequent  conse- 
quences  of  spinal  injuries,  Thorbnm  ^  states  that  slight  spinal  injuries  are 
very  common,  but  tliere  is  no  evidence  that  they  tend  to  be  followed  by 
changes  in  the  optic  disk.  Such  injuries  are,  however,  in  rare  cases  fid- 
lowed  by  dironic  meningitis  and  myelitis,  and  in  the  latter  condition  there 
is  an  a  priori  probability  or  possibility  that  optic  neuritis  may  supervene. 
Pago,  tix>,-  s:iys  there  is  no  evidence  of  (Vithological  change  in  the  optic 
nerves  InMiig  ivmnH>n  in  cases  of  spinal  injur}-  and  nerN*ous  shock.  Allbutt' 
fouml  hyjvnvmia  of  tlie  optic  }<ipilla  w  ith  some  indistinctness  of  its  margins 
and  ovor-fillinir  of  the  n^tinal  vossi^ls,  but  no  optic  atn^phy,  nor  tendency 
of  tlie  i\»nJition  to  jxiss  into  optic  aimphv,  and  rvlerred  the  changes  he 
found  to  siHvntlarv  suUunito  meningitis  at  the  Uiso  of  the  brain.  It  is  now 
wcU-nigh  a  quartor  of  a  ivntury  since  Allbuti  published  these  views,  and 
little  or  no  ivniirniaiion  of  thoni  has  since  apjvarwl :  yet  even  Allbutt  did 
not  SCO  optic  ai!\^phy  as  the  r\^ult  of  spinal  injurv. 

Incx|Hricmvil  ol^senors  must  l»e  caivtul  not  to  be  led  astray  in  the 
diagui^sis  of  optic  atn>pby  iu  railw-jiy  and  other  cases  bv  the  presence  of 
the  Ci^ntrai*tt\l  fields  so  ortcn  found  in  tniuniatic  ncurv^is,  combined  with  a 
s^>nicwhat  j^ilc.  yet  in  tUv't  tinite  norniaU  optic  disk.  Also  they  should  not 
rush  into  the  diagiv^sis  ••opiic  hyjvnvmia/'  or  •'optic  neuritis,"  because 
there  are  s^muc  ivnipla^nts  of  vision,  with  the  prvsence  of  a  high-complex- 
ioneil  vet  normal  optic  j^apilla. 

If  the  lesion  Iv  in  the  lower  ivrvi.-al  rw-ion  of  the  ivnl.  the  pupils  are 
apt  to  Iv  c^nitracte^l  f^^^m  s\  m{xuhct!c  jxinilvsis. 
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OCULAR  LESIONS  IN  DISEASES  OF  THE  UHINARY  SYSTEM. 

I.    BRIGHT3  DISEASE. 

OcoLAE  lesions  have  been  destTil>ed  in  association  with  all  forms  of 
disease  of  the  kidneys,  but  occur  with  much  greater  frequeucy  in  certain 
well-ref^-ognized  varieties.  The  older  observers,  in  the  beginning  of  the 
nineteenth  century  and  earliePj  were  cognizant  of  and  wrote  concerning 
the  tKicurrcnce  of  defect  or  loss  of  sight  in  patients  suffering  from  dropsy 
{Wells,  1812),  aa,  for  exam  pie,  that  occurring  in  puerperal  women,  or  that 
following  scarlatina.  Bright^  in  the  thinl  decade  of  this  century^  published 
his  **Ki'ports  of  Medical  Ca^ses/*  in  which  he  demonstrated  tliat  in  many 
cases  of  general  dropsy  the  urine  contained  albumen,  and  the  kidneys  after 
death  Bhoiived  signs  of  disease.  In  subsequent  investigations  of  the  sub- 
ject, Bright  *  and  his  co-workers  at  Guy's  Hospital  observed  and  reported 
cases  of  albuminuria  in  wbicb  marked  defect  of  sight  occurred.  lu  thirty- 
seven  patients  with  albuminuria  in  whum  there  were  uraemic  mauifestatronSj 
loss  of  sight  occurred  iu  four.  In  some  of  the  eases  tfie  onset  of  amau- 
rosis was  one  of  the  earliest  as  well  as  the  most  strikincjf  of  the  clinical 
features.  In  the  next  few  years  several  authors  published  their  observa- 
tions eoneerning  the  occurrence  of  defects  of  vision  in  patients  with  albu- 
minuria (OsbornCj  1837,  Addison^  1839,  Christison  and  Gregory,  1839, 
Bayer,  1840). 

Landouzy*  (1849),  although  some  years  later  than  Bright,  had, 
apparently,  without  knowlnlge  of  Bright's  work,  made  the  discovery  that 
logs  of  sight  was  occasionally  associated  with  diseased  conditions  of  the 
kidneys.  He  did  not,  however,  consider  that  any  causal  relation  existed 
between  the  renal  disease  and  the  ocular  symptom^**     Turck,^  iu  1850, 

^  Bright^  Quv'i  H^iFpitiLl  Kepurtfl,  I886t  lutd  iubsequcnt  voluuiofl. 

■  Zeitfichrift  der  Geaellschaft  von  Wiener  Aerste,  Kr,  4* 
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-n^as  the  first  to  show  that  the  amblyopia  of  albumiimna  was,  ia  some 
instanccsj  due  to  visible  strmHural  alterations  in  the  retina.  He  examined 
niioroscopit'allT  the  rt'tina  removed  post  mortem  from  a  case  of  albuminuria 
in  which  oqd  of  the  cliuiml  syniptoms  had  been  loss  of  vision,  and  gave 
tlie  earliest  description  of  the  histological  changes  in  albuminuric  retinitis. 
His  discovery  was  soon  confirmed  by  other  investigators,  and  a  few  rears 
later  the  opinion  was  put  forth  by  Virchow  that  the  so-called  nra?mic 
fimaurofiis  was  attributable  to  gross  disease  of  the  retina,  a  view  which  later 
inquiries  proved  to  be  very  partially  ccirrect.  | 

Heymann  and  Zenker*  and  Virchow*  (1856)  by  their  investigations 
added  considerably  to  the  knowledge  of  the  subject.  The  former  did 
much  to  establish  the  importance  of  retinal  disease  in  albuminuria,  while 
Zenker's  and  Virchow's  labors  dealt  ehieily  with  the  pathological  anatomy 
of  the  retina-  To  Liebreich*(1859)  belongs  the  credit  of  the  fii^st  detailed 
description  and  representation  of  the  ophthalmoscopic  appearances  of 
albuminuric  retinitis. 

Since  that  time  very  numerous  additions  to  the  literature  of  the  e 
affections  in  Bright's  disease  have  been  made.  In  this,  as  in  other  subj-*- 
however,  the  growth  of  knowletlge  has  not  been  altogether  eommensurate 
with  the  increase  in  the  amoimt  of  literature.  There  is  still  room  for 
investigation^  especially  in  reference  to  the  exact  relations  of  the  ocitlac 
lesions  to  the  general  disease, 

UREMIC  AMAUROSIS. 

It  has  l>een  known  for  a  very  long  time  that  in  some  cases  of  Bright^s 
disease  cerebral  symptoms  are  predominant.  Such  manifestations  of  the 
disease  have  been  termed  "nraemie/'  although  the  theory  as  to  their  causa- 
tion implie<l  by  the  name  cannot  now  be  wholly  accepted  (Fagge).  I>is- 
cussion  of  the  various  explanations  of  the  condition  of  uraemia  would  be 
out  of  place  in  this  article,*  There  seems  no  doubt^  however,  that  it  is 
produced  by  the  ix)isonous  action  on  the  nervous  centres  of  materials 
accumulated  in  the  blood  as  the  result  of  defective  excretioo  by  the  kid- 
ney's, but  it  is  still  uncertain  whether  this  action  is  excited  by  one  sub- 
stance or  by  more  (Fagge),  Uiiemic  aniaurosis  is  undoubtedly  one  of  ihe 
cei^hml  symptoms  of  Bright s  disease^  although,  as  already  mentioned, 
there  was  at  one  time  a  disposition  to  explain  loss  of  sight  in  all  cases  by 
retinal  lesions, 

Epileptiform  convulsions,  coma,  and  amaurosis  are  sometimes  clai 
as  the  acute  manifestations  of  ura?mia,  the  chronic  symptoms  being  hea 
ache,  giddiness,  or  slowly-developing  stupor,  and  vomiting.    Aniaurosis  i 

»  H*?TTiiftfVTi  And  Zenker,  Archiv  fur  OpbthalRiolcigi^?,  Bd.  ii  Abth.  2,  S  137. 
■  Archiv  fur  peitbnlotpiche  Attiittvraie  ttixd  PhysTologie^  Bd  170, 
»  Lietvr^Ich,  ArchiT  fur  Opbthnlmolo^e,  Bd.  v,  Ablb,  2,  S  265. 
*  The  difTtrent  hjpfXbt^ei  arfr  given  *txd  critic^nj  examined  in  lext-bookt  of  me4iclno 
luch  u  tho^  hj  Uiltoot  Fwgg«,  ^nd  Oiler,  mnd  in  tnooographs  on  diKHBeA  of  the  kidaeji. 
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one  of  the  most  remarkable  of  the  former  group.  It  may  lie  unaecom- 
ponied  by  other  serious  symptoms,  but  generally  there  is,  in  addition,  head- 
ache and  vomiting.  Sometimes  the  amaurosis  is  preceded  or  aeeomjKinied 
by  convulsions;  the  patient  may  be  seizal  with  a  fit,  and  after  recovering 
consciousness  h  found  to  be  blind*  Wagner^  states  that  amaurosis  may 
occur  shortly  liefore  a  convulsive  attack- 

The  onset  of  the  amaurosis  is  usually  sudden,  and  the  loss  of  sight 
bilateral  and  complete;  even  perception  of  light  abolished.  In  some 
instances  It  is  stated  tljat  vision  fails  rapidly,  but  that  a  period  of  several 
hours  elapses  before  it  is  wholly  lost.  Perception  of  light  is  sometimes 
retained  throughout  the  attack.  The  duration  of  the  blindness  varies. 
Sight  is  usually  regained  in  twelve  to  twenty-fuur  hours,  but  oeaisionally 
not  for  two  or  three  days.  Recovery  of  vision  is,  as  a  rule,  complete* 
Recurring  attacks  of  amaurosis  have  been  met  with  during  the  course  of  a 
case  of  reoal  disease,  and  in  such  it  is  said  that  permanent  defect  of  vision 
may  ensue. 

The  condition  of  the  pupils  in  urfemic  blindness  is  a  point  of  intei^st, 
and  there  has  been  some  want  of  agreement  tlierenpon  among  writers. 
Generally  the  pu|>illary  reaction  to  light  is  maintained ;  the  pupils  are 
rather  dilated,  but  sometimes  quite  normal  in  sizCj  and  even  where  com- 
plete blindness  is  pn?sent  they  may  still  contract  on  exposure  to  light 
(Leber,  Gowers,  Schmidt,  and  others).  In  some  cases,  however,  tlie  pupils 
are  widely  dilated  and  motionless  to  light  (voii  Graefe  and  others).  It 
does  not  seem  possible,  with  the  evidence  at  present  available,  to  determine 
M^jether,  in  crises  of  complete  blindness,  it  is  more  common  to  find  the 
pupillary  light-reflex  retained  or  abolished*  The  evidence  seems  to  jKjint 
to  retention  of  pupillary  reaction  in  the  majority  of  cases.  The  questioa 
lias  an  important  i rearing  on  the  immediate  causation  of  the  blindness.  If 
the  pupillary  reaction  is  retained  while  abstdute  blindness  exists,  the  toxic 
effect  must  lje  exerted  ujkju  some  part  of  the  visual  tract  higher  than  the 
corpora  quadrigeniina.  If  the  pupillary  light- reflex  is  lost,  the  action  of 
the  poison  may  be  upon  both  central  and  j:)eripheral  parts  of  the  visual 
tract,  or,  as  has  been  stated,  only  upon  the  peripheral  parts  (optic  tract  and 
nerve).  It  cannot  yet  be  said  that  the  cortical  origin  of  urfemic  amaurosis 
IS  fully  established. 

Ophthalmosco|no  examination  in  uiiemic  amaurosis  in  certainly  the 
large  majority  of  instances  reveals  nothing  abnormal — excluding  casea 
with  pre*existing  retinal  clianges.  A  few  exceptions  to  the  rule  are,  how- 
ever, on  record  (Gowers,'  Wilkinson').  In  a  case  reported  by  Litien,  in 
which  ura^mic  amaurosis  occurred  in  a  patient  already  affected  by  albumi* 
nurie  retinitis,  it  is  stated  that  the  swelling  of  the  optic  papilla,  and  the 
adjacent  opacity  of  the  retina,  been  me  more  marked  during  each  of  several 

^  E.  Wngnc^r,  HaTidbueb  der  AUg^melne  Pathulogte,  Leipzig. 
'  GoworSj^Medicfll  Ophthalnioscupyj  3d  ed*,  Londan^  1890. 
*  WilkinsoD,  Amertcan  Journal  of  Ophthalmology,  1897,  p.  156. 
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ummie  attacks,  and  underwent  mxigiiiz^able  (liaiiiiation  tn  the  interval 
The  a^oeiation  of  albuniinuric  retinitis  and  ummic  amaurosis  is,  bowev 
not  common,* 

The  prognosis  as  regards  recovery  of  vision  in  amaurosis  is  g^^ 
Relief  of  the  uremic  state       active  treatment  generally  leads  to  a  mptd 
and  sometiniis  sudden  i^turn  of  sight.    Prolonged  duration  of  the  blind- 
ness  and  reeurrent  attacks  are  nn favorable  signs  prognostieally.  Perm 
nent  defect  of  siglitj  with  contraction  of  the  field  of  visfoii^  may  ensu 
probably  caused  by  atrophic  changes  in  the  optic  nerves.    Further  infi 
mation  in  wanted  concerning  the  after-history,  as  ri^anls  vision,  of  patiente 
who  have  Imd  urtemic  amaurosis,  and  in  whom  the  renal  disease  has  n 
provetl  rapidly  fatid — c.g.^  pucrjieml  women. 

Uremic  blindness  may  occur  in  any  of  the  various  forms  of  r^nal 
disease  in  which  there  is  Fufficient  interference  with  excietion   by  tlie 
kidneys  to  load  the  blood  with  thcjse  poisonous  materials,  whatever  their 
exact  nature  may  be,  which  induce  the  uremic  condition,    It>  in  comm 
with  other  urtemic  symptorasy  is  usually,  ttiough  not  Invariably,  preoed 
by  a  notoble  diminution  in  the  quantity  of  urine,  or  by  its  almost  comple 
suppreaston.    It  is  a  remarkable  fact,  to  which  Fagge  calls  attention,  th 
unemia  is  seldom  met  with  in  ]>ersons  advanectl  in  years  j  perliaps  this 
sngg^^ts  that  a  predisposition  on  the  part  of  young  subjects  is  one  factor  i 
its  etiology, 

Uneniic  amaurosis  is  more  common  in  the  acute  varieties  of  kidney 
disease.  That  form  of  renal  disease  known  as  tubal  or  pareneln*matous 
nephritis  is  caused  by,  inter  alia,  scarlet  fever,  small  pox,  and  some  other 
eruptive  fevei^,  pregnancy,  especially  in  primipora%  and  ex[K>sure  to  eoldl 
As  far  as  records  of  cases  tell  us,  nephritis  induced  by  scarlatina  and  tlia? 
occurring  during  pregnancy  seem  to  be  more  frequently  accompanied  by 
unemic  amaumsis  than  nephritis  due  to  other  causes.  Amaurosis  does, 
however,  ootnir  in  the  acute  nephritis  following  exposure  to  cold,  and  is 
also  met  witli  in  instances  of  chronic  Bright*s  disease  in  which  an  acut« 
attack  Bupei-venes,  Leber*  refers  to  a  reported  by  Adler  in  which 
acute  ncpliritis  during  small- [kjx  was  aceomjmnlcd  by  unemie  amaurosis 
and  deafness,  followed  by  recovery  uf  both  senses, 

RETINITIS  AKD  NErRO-RETIKlTIS. 

Among  the  most  cliaracteristic  and  widely-known  ocular  manifestations 
of  general  disease  must  be  classed  the  retinitis  and  neuro-rctinitis  of  albu- 
niinuria.  The  different  tyi>cs  of  retinal  disease  which  are  met  with,  their 
oplithalmoseopic  api>camnccs,  and  the  liistologieal  characters  of  the  affected 
tissues  are  describi^d  in  the  sec^tion  on  Diseases  of  the  Ectina,  in  Vol,  III, 

»  Bull,  Tr^inBfictiona  of  th*»  Amencan  Ophthulmulogk^al  Societv,  IBm,  noted  nmmkt 
Amblyupia  in  tbirtj-seveo  out  of  one  hundred  and  ihreo  of  Blbuminurio  n*liuitk  and 
neuro-rotinjtis. 

'  Ubcr,  Grwsfe-Saemisdi,  Mundbucb  d4?r  ge^ummtva  Augcnh^ilkunde,  Bd.  v,  S.  966* 
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of  this  System  J  and  but  ft-w  ref^renc^cs  to  these  points  will  be  made  in  this 
article.  The  mierosi^jpit;  appearances  of  the  distratM?*!  retina  from  a  ease  of 
albuminuria  are  depicted  in  Platts  IV*  and  V.  Befoi^  proceetling  to  the 
consideration  of  the  conditions  oomraonlyj  but  not  very  accurately^  termed 
albummuric  retinitis  and  ncuro-retinitiJ?,  ct'rtain  less  obvious  but  inipjrtaut 
change?  in  the  retina  will  be  referred  to.  These  changes  are  iVeqnently, 
though  not  invariablvj  met  with  in  the  subjects  of  chronic  Briglit's  dist^ase. 
They  affect  tfie  retinal  vessi^s,  arc  most  noticeable  in  tlie  arteries,  and  may 
easily  be  overlooked  unless  careful  uphtlialmuscopic  examinatiuu  be  made. 
Some  years  ago  Gowers*  descriljed  "a  notable  dirainution  in  size  of  the 
retinal  arteries  in  st.ime  cases  of  chronic  renal  dii^casCj  esj>ecia]ly  of  the 
granular  form/^  in  which  the  ordinary  retinal  eliauges  of  albuminuria  are 
not  present.  The  veins  are  unaltered  in  size,  but  the  arteries  may  be  re- 
ducctl  to  half  their  usual  breadth,  or  even  less.  This  diminution  in  size  of 
the  rt^tinal  arteries  is  coincident  with  a  high-tensitm  pulse.  These  state- 
ments Isave  been  confirmed  by  Marcus  Gunn/  who  has  pul»lis)tedj  in  a  very 
valuable  J*aperj  the  results  of  his  observations  of  the  retinal  vessels  in 
cases  of  chronic  albuminuria  and  other  conditions  in  which  arterial  degen- 
eration occurs*  lie  gives  a  detailed  description  of  tbe  ophthalmoscopic 
appearances  of  the  diseased  retinal  arteries,  and  by  a  series  of  cases,  fol- 
lowed to  their  termination,  has  very  clearly  exemplified  the  significance  of 
these  retinal  signs. 

The  arteries  are  usually  narrowed,  but  irregularly  so;  a  vessel  of 
apimrentiy  normal  size  may  become  much  reduced  in  calibre  for  a  ]X)rtion 
of  its  course,  and  then  regain  its  full  breadth,  or  there  may  \>e  a  local 
increase  in  size.  The  arteries  are  often  iinitsirully  tortuous.  The  central 
light  streak  of  tlie  arteries  is  much  brighter  than  in  health,  and  tliis  is 
often  move  noticeable  on  the  smaller  divisions  of  the  vessels  than  on  the 
main  trunks.  This  unusuaHy  bright  streak  gives  tfje  artery  au  apijcamnoe 
like  that  of  a  polished  copper  or  silver  wire,  and  Gunn  uses  the  term 
**  silver  wire  arteries/'  There  is  also  some  loss  of  transluceucy  in  the 
artery,  so  that  an  underlying  vein  is  hidden  where  tiie  artery  crussea  it,  and 
a  still  more  striking  api>parance  is  that  produced  by  obstruction  to  the 
blood-eurrcnt  in  the  vein  by  the  pressure  of  a  sclerosed  arter>^  which  trav- 
erses it.  These  changes  ai^  well  depleted  in  the  illustrations  in  Gunn's 
pa|>er.*  These  abnormal  appearances  in  the  retinal  vessels,  ass^jciated  with 
signs  of  increased  arterial  tensioUjare  indicative  of  wide-spread  sclerosis  of 
arteries,  such  as  is  so  frefpiently  present  in  the  subjats  of  granular  kidney. 
Alterations  in  the  retinal  arteries  indicative  of  sclercsis  of  their  coats  are 


*  Brititih  Mpdicnl  Journal,  Detremltfr9,  187Gj  tind  Medical  OphthuImoiCHjpy,  dded.^ 
p.  200^  in  which  iUustmtjoTiB  ure  g:tven. 

*  Marcus  Giitin,  TnmsactioBs  of  the  OphthalmologJcal  Scwiety  of  thfl  TJniiwi  King- 
dom, vol*.  lii  and  Jtviii.    In  tho  Inttrr  volume  the  paper  U  illuslmted  hy  drawings. 

*  Simikr  changes  are  ihown  in  the  drawmga  of  ihlbuinitiuric  retinitis  in  Platea  I* 
and  11. 
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mminonly  seen  as  jiail  of  albuminuric  rctiDitis.  In  many  cases  the  thick- 
ening of  the  arterial  walla  an  J  narrowing  of  the  blocxJ  stream  is  very 
obvious,  Tho  imporUiuce  of  slighter  but  quite  rea^uizalile  clianges  in  the 
arteries,  which  nmy  he  present  at  an  earlier  stage  of  renal  disea^e^  scarcely^ 
Dee<]s  to  be  emphasized. 

The  alterationa  in  the  retina  comprised  under  the  headings  albuminuric 
retiuitis  aud  ueuro-i-etiuitis  are  not  only  among  the  most  frequent  ophthal- 
moscopic cviJeuccs  of  constitutional  disease,  but  i>osaes8  a  sfjceial  impoiiaiiee 
and  interest  alike  for  the  opljthnlniic  surgeon  and  the  physician.  In  the 
following  panigi^ph^  the  term  *^  albuminuric  retinitis*'  will  be  employed  i 
an  inclusive  sense,  and  held  to  embrace  all  tiie  varieties  of  retinitis  an* 
neurO' retinitis  occurring  in  renal  disease. 

Retinitis  is  essentially  a  complication  of  the  chronic  forms  of  kid  114* 
mischief,  developing  in  cases  which  are  primarily  chronic,  or  in  those  ia 
which  an  acute  nephritis  has  passed  into  a  clironic  stage.  Most  authorities 
agree  in  stating  that  retinitis  is  met  with  only  in  renal  disease  of  long 
standing,  but  some  WTJters  mention  its  occurrence  in  some  of  tlie  acut 
forms  of  nephritis,  notably  that  accompanying  scarlatina.  In  such  in* 
stance  it  is  probable  that  the  structural  changes  in  the  kidneys  are  fiir 
advanced,  although  of  comparatively  short  duration. 

Retinitis  is  uudoubtc<:lly  a  more  frequent  eomplication  of  chronic  inte 
stitial  ucphriiis  (contracted  granular  kidney)  than  of  any  other  variety  of 
renal  disease,  but  is  not  uncommonly  associated  with  chronic  tnljal  nephriti 
(large  white  kidney).    It  is  txicasionally,  though  rarely,  ftnaid  in  lardaoeou 
disease,  and  prohalily  only  when  this  has  been  of  long  dumtion,  and  h 
given  place  to  w^ell  marked  atrophic  changes  in  the  kidney. 

Tlie  ophtlialmoscopic  appeamnces  of  the  retinal  lesions  in  the  diflerent 
forms  of  renal  dist^ase  are  not  distinctive.^  Gowers  thinks  that  j>apillitis, 
as  distingnished  from  the  more  usual  retinal  changes,  is  more  common  i  " 
cases  in  which  there  have  been  decided  symj>toms  of  cerebral  disturimnce, 
such  as  intense  headache  or  delirium.  In  the  patient  from  wliora  the  draw- 
ing Fig.  2,  Plate  III,  was  made,  intense  headache  was  one  of  the  clinical 
symptoms.  BnlP  reported  two  cases  lu  which  thei^  was  diifuse  w  hitish 
infiltration  of  tlie  retinm  in  patients  suffering  fnim  waxy  disease  of  the 
kidney.  He  thought  that  laitlaceous  degeneration  of  the  retina  might 
account  for  the  peculiar  ophthalmosc^ipic  api>earances. 

The  cliaracters  of  the  urine,  and  other  evideno?**,  may  enable  the  ob- 
server to  diagnose  correctly  the  kind  of  renal  disease  preseut,  but  in  not  a 
few  instance  this  can  only  be  determined  post  mortem.  In  the  cirrhotic 
or  granular  kidney  the  urine  is  (generally)  increased  in  amount;  it  is  faintly 

^  It  ia  p'-rhiipa  mtt  siiporfluouf  ia  remark  that  retinal  cliangeBof  whatever  kind  are  not 
in  themnelires  nanclu§iv6  evidence  of  the  ctiatenee  of  Brijy^bt's  dueme.  Numerous  cti^es 
li«vo  been  reported  uf  the  oecurrtrnee  of  n^tinal  cltange*  indistinguishable  from  tbtw  of 
albuttiinuric  rt'thiitis,  in  other  patlioloj^ir^ttl  ci*ndilioni*| — cff.,  intra-cr^iniivl  tumur. 

»  C.  S.  Bull,  American  Journal  of  lUe  Mudical  St-iiiticeSj  October,  1879* 


PLATlfi  IV 


Albiimiiiiirlc  rfitiiiitlii.  :>  100.  f^et-ti^jii  uf  iJit:  feUjia  iieuf  tim  umcu^u  Ui  fehow  ie.si>et'iultjj  ihc 
awelliug  or  iliu  hiteTgrnnule  liireF  and  Uie  musses  of  ex  udfiiicm  whkti  liBve  pui^lied  aside  and  distorted 
the  MilLkrlaD  Abres. 

The  drawiiipa  fPlatcB  IV.  and  VJ  ftfc  from  Boutionsof  tlie  retina  nf  ji  inan.  Franda  S  ,  aged  twenty- 
eight,  who  dicfi  in  Thoma^-'^  tloflpllHl.  of  renal  dlwase,  in  Jantiary,  mi.  tie  wiu*  admitted  in  a 
moribund  coodttiori,  with  almoest  universal  cedetua;  urjne  scanty  and  highly  alhumiDaus;  death  three 
days  later. 

An  iroperfi^'Ct  optithwJraowiopic  t^KAminatirm,  made  by  the  wHtcr  m  few  hours  bttfore  the  man  died 
revealed  "  very  gnttis  reLinaL  disease  in  ei^ch  eye.  Numerfmit  white  patched,  large  and  ismall.  md  m 
hemorrhage  In  tlie  macuhLr  and  adjoining  parts  of  the  retina.   Optic  dii^k^  nut  much  ewollen  " 

Thereporl  uf  liie  posl-mortom  eitAminiition  ^by  Iir.  Sharkey  i  descril>es  tlie  ktdneys  aa  very  Urge 
and  Tery  soft:  eapenle  tbin^  peeling  off  esAily*  leavUig  a  perfectly  nmfKiUi  isiirmt'e,  whitlKli-yellow  in 
appeai^ce  and  mottled  with  diitended  vti^asei.^  and  small  hemorrhages;  eortex  moderately  swollen 
and  of  utitrorm  pale  yellow  aspcett  medultary  piirt  red." 


Album IduHc  TCtiTililfl.  X  ^  Section  or  the  mmt  reUii&  iii^de?  a  higher  power  The  apwieft  In 
ttie  ttiteri^T&iiule  Inycr  arc  to  be  occupied  by  coogtilnti^d  exudation  niAKiiefl  which  ?how  a  definite 
ILiiis  reticulum.   Ktitaii^led  tu  Ibe  meahefi  of  thh       ncatlured  cellii.  tiot  well  ahown  in  Uie  ciraisriiig. 

moun(1-«hiip<^  collection  of  cella  (infljmiiiijitory)  Is  seen  ^piLr&titig  llac  bncfllary  Jayer  rmtu  the  ex- 
ternal limiting  membrane  ni  one  part.  The  dijiproportionale  uhlckiics?  of  the  iiiten^muule  layer  is 
well  shown.  Ko  hemorrhagCT  a  re  vlsjtjle  in  thli  «clloD> 
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acidj  palsj  and  flear,  with  a  8|iecific  gi^vity  of  1004  to  1010*  The  quan- 
tity of  albuiiien  is  i^mMj  often  leas  than  one-half  per  cent.,  and  its  prcsenca 
may  be  overlooked  unless  the  examiuafion  is  made  witli  care.  In  slight 
cases,  and  in  tlie  early  stage  of  tlie  diseasej  albumen  raay  be  absent  for 
several  days  oonj^ecntivelyjand  it  is  noteworthy  that  it  is  frequently  present 
in  the  urine  passed  after  food,  while  it  is  absent  from  the  nrint-  passed  after 
a  night's  rest  The  latter  is  geoenilly  snbmitteil  fur  examination.  No  casta 
may  be  discwerablej  but  if  present  are  usually  hyaline  in  cliaraeter.  In 
the  chronic  ft>rm  of  tulMl  nephritis  (large  white  kidney)  the  urine  is  usu- 
ally abundant,  pale,  and  with  a  specific  gravity  varying  Irom  1005  to  1010, 
It  usually  contains  a  large  quantity  of  albumen ^  although^  as  the  case 
becomes  more  chronic,  this  lessens  in  amount.  Hyaline  and  gi^nular  easts 
are  almost  invariably  present  in  large  numl>ers.  In  lardaceons  disejiso  the 
characters  of  the  urine  are  very  variable.  That  ihis  must  be  so  will  be 
obvious  if  it  is  borne  in  mind  that  very  frequently  huxlaceong  degeneration 
is  aa^sociated  with,  or  follows,  other  forms  of  renal  disease.  The  urine  is 
generally  excessive,  and  has  a  spet^ifie  gravity  much  below  normal,  although 
varying  with  the  quantity  passed.  It  is  pale  and  clear,  with  little  or  no 
dejKJsit,  Albumen  is  almost  ahvays  present,  and  although  the  amount 
fluctuates,  it  is  generally  large.    A  few  hyaline  casts  may  l)e  found* 

The  period  of  the  renal  disease  at  which  retinal  changes  develop  cannot 
easily  he  determined.  It  is  now  fairly  well  established  that  the  retinal 
lesions  never  appear  prior  to  evidence  of  disease  of  the  kidneyj  as  was 
formerly  stated,  it  is  true  that  retinal  changes  may  be  met  with  in  patients 
with  gmnular  kidneys  but  without  albuminuria  at  the  time  of  onset  of  the 
retinitis.  Such  instances  are,  however^  uncommon,  and  are  cases  in  which 
the  albumen  is  present  intermittentlyj  or  does  not  apjjear  till  a  very  late 
stage  of  the  kidney-disease.' 

In  many  eases  the  development  of  retinitis  corresponds  in  time  with  the 
signs  of  cardiac  hyijertrophy.  Indeed,  the  frequency  of  this  assoc^iation  lal 
Trauhe  to  consider  the  hy|>ertropliy  of  the  heart  m  the  chief  cause  of  the 
retinal  dist^se,  Tlie  assoeiatiou,  how^evcr,  is  not  a  constant  one,  and  the  re- 
lation between  tlie  two  conditions  is  best  explained  by  the  fact  that  Ixjth 
changes  are  the  result  of  a  prolongetl  period  of  renal  disease.  In  an  analysis 
of  one  hundred  and  three  eases  of  retinitis  in  chronic  Bright's  disease,  Bull* 
found  that  in  about  half  that  number  there  was  some  evidence  as  to  the  dura- 
tion of  the  kidney -disease^  and  of  these  the  shortest  i>eritjd  M'as  six  months. 

Albuminuric  rc^tinitis  is  almost  always  syra metrical,  although  the  se- 
verity of  the  lesions  and  the  time  of  their  onset  in  the  two  eyes  raay  var)\ 
Leber  ^  states  that  marked  inequality  in  the  retinal  clianges  is  exceptiouaL 

'  Some  evidence  in  fiivor  nf  the  nneet  of  retinitii  prior  to  renal  BympUims  wiH  be 
found  in  n  puper  by  Oftndi  In  petinite  brightJquc  stms  nlbuminurio  (Th^  de  Fam, 
1887  )t  arid  In  another  by  Eyre  (Ophlhulmic  Rtiview,  Septfliuber,  1897)- 

*  Bull*  Transacti*>ns  of  the  Americnn  Ophthtttmolotjieftl  SoDiHy,  188S» 

•  Lebtif^  Grapfe-SuemUch,  Hand  bach  dergesammten  Augenheilkundo,  Bd.  v.  S.  584. 
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Cmes  of  lateral  albumimirie  retinitis  lia%*e  been  rt'cordedj  and  although 
in  some  of  them  tlie  second  eye  probably  bec^anie  aiilf^ted  later,  a  few  iii- 
staaees  are  knowa  in  which  the  disease  attacked  one  eye  only  (Cheatham, 
Yvertj  Webster).  lu  Bull's  one  hundred  and  three  eases,  referred  to  above, 
retinitis  was  i>re,<Bent  in  both  eyes  at  the  time  of  examination  in  fifty-four 
[mtlents,  and  in  ninety -thrL-e  of  tlie  total  numlxT  tlie  ocular  disease  was 
bilatemi  before  the  patients  passed  from  the  author's  observation. 

The  retinal  complicntion  may  ocour  at  any  age;  in  fact,  the  age  of  the 
patient  st^cms  to  bear  but  little  rektion  to  the  development  of  the  retinitis. 
Chronic  interstitial  nephritis  being  much  more  common  in  middle-aged  aod 
elderly  p<.M>pIej  a  large  majority  of  the  cases  of  albnminunc  retinitis  arc  met 
with  in  patients  over  forty  ymr^  of  age.  A  considerable  nnmber  of  cases 
in  clii.dren  and  adolescents  has  been  recorded j  however,  and  the  conditioD 
is  evidently  not  so  rare  among  the  young  as  some  writers  lead  na  to  sup- 
pose. Bull  mentions  that  of  his  one  hundred  and  three  cases  the  youngt*st 
was  five  years  old.  An  instance  in  a  girl  ageil  nine,  another  in  a  girl  aged 
twelve,  and  one  in  a  boy  of  ten,  are  i*ecorded  by  Anderson/  Lawsou/  and 
Spicer,*  The  illustrations  in  Plate  I*  are  from  a  female  patient,  aged 
nineteen,  under  the  writer's  care. 

Although  the  retinal  affection  never,  or  at  all  events  very  mrely,  occurs 
until  there  is  advanced  renal  disease,  the  failure  of  vision  resulting  from 
retinitis  is  not  infrequently  the  first  symptom  lor  winch  the  patient  seeks 
advioej  and  hence  it  is  that  a  good  many  cases  of  albumionric  retinitis  come 
first  under  the  ol>servalion  of  the  ophthalmic  surgeon.  The  case  ill  us- 
tnitid  in  Plate  I,  was  an  instance  of  this,  the  patient  coming  to  hospital 
only  Ijccause  of  failing  visiou,  although  on  inquiry  it  was  found  that  slie 
had  anffcrtd  frt>m  headache  and  occasional  m(jrning*vomitiug  for  some 
weeks.  Another  case  of  very  gross  retinal  disease  in  a  man  aged  twenty- 
one,  suffering  from  chronic  Bright's  disease,  was  recently  under  the  care 
of  the  writer.  This  patient  came  because  he  could  not  see  to  do  his  work 
as  a  gardener,  and  beyond  stating  that  he  bad  sutifered  from  attat^ks  of 
vomiting  six  weeks  prcviouslyj  made  no  complaint  of  his  general  health. 
He  died  three  months  later  from  the  kidney  ailection. 

It  is  confessedly  difficult  to  ascertain  the  proportion  of  cases  of  renal 
disease  in  which  retinitis  occum,  and  statistics  bearing  on  this  question 
vary  very  considerably,  the  percentages  given  ranging  from  aljout  nine  per 
oent»  (Wagner*)  to  thirty-three  per  cent,  (Galezowski Eules*  examined 
one  hundred  hospitid  cases  of  chmnic  Bright's  disease,  and  found  retinal 


*  Jiimea  Ander«on,  Tnitisatitiona  of  llio  OphUmlmological  Sovieiy  of  the  United  King- 
doBj,  ¥oL  viii  p.  14  L 

■  Arnold  Liiwsim,  jbid,»  voL  xvUL  p.  140. 

*  Holme*  Spicer^  ibid,,  vol.  XvUi  I4G, 

*  Wajyiner,  ArehW  fur  paihuU^gisehe  Anutomie  und  Pliysiologie^  Bd.  xii.  S.  218. 

*  TFuHe  do*  Mjiladkft  des  Yeux,  1875. 

*  E  ales  J  Birmirigbiim  Mi.*dicttl  lieview^  Juuy^ry,  1880* 
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disease  ill  twctity-eight*  In  ninety  nnselected  cftses  examined  by  Wads- 
worth/  there  were  twelve  (13,3  per  cent.)  with  retiDitis,"  Probably  the 
figures  given  by  Eales  and  Galezowski  represent  fairly  well  the  projiortion 
of  cases  in  which  retinal  maui testations  occur,  although  it  is  to  be  Ixjrne  in 
mind  that  all  tJie  patients  examined  by  Eales  were  able  to  walk  about  and 
attend  as  out-patients  at  the  hosiutaL  The  want  of  agreement  in  pablislud 
etatisties  may  be  partly  explained  by  the  variation  in  the  date  of  onset  of 
the  retinal  changes. 

Tlie  coui^  of  the  retinal  disease  follows  do  definite  rule.  In  the 
majority  of  instances  the  clianges  persist,  although  undergoing  some  alter- 
aiion  in  character,  to  the  end.  But  In  not  a  few  cases  the  retinal  lesions 
retmgn:*ss,  and  sometimes  almost  entirely  diijappear*  Such  improvement 
occurs  in  cases  in  which  amelioration  of  the  general  condition  is  effected  by 
treatment,  and  is  most  often  seen  in  the  albuminuria  of  pregnancy.  In 
gome  of  the  puer|>eral  cases  almost  perfect  vision  and  a  praetieally  normal 
api>eamnce  of  the  fundii.'^  ociili  may  result.  {Sec  notes  of  case  of  Mrs.  Y. 
oil  pp.  655,  65*>.)  The  diminution  in  the  retinal  disease,  espeelally  in  castas 
in  which  it  is  rec^eut^  is  usually  but  not  in%*ariably  accompanied  by  im- 
pro%*ement  in  vision.  This  is  well  exerajilifial  in  the  case  from  which  the 
drawings  in  Plate  L  were  made.  Here  the  vision  at  the  date  of  the  fii'st 
drawing  was  16  Jaeger.  Ten  months  later^  when  the  second  drawing  was 
madcj  it  had  gone  up  to  1  Jaeger.  Gowers*  states  that  the  greatest  im- 
provement in  vision  19  obtained  in  cases  of  the  neurit ic  type  of  slight 
degree*  In  ca^es  of  the  purt^ly  retinal  ty|x3  the  severity  of  the  dis(.^ase 
frequently  damages  the  retina  to  such  an  extent  that,  even  if  the  exudation 
masses  and  hemorrhage  undergo  absorptioUj  little  or  no  improvement  of 
vision  occnirs. 

Detachment  of  the  rettua  is  one  of  the  more  unusual  ocular  l^ions  of 
Blight's  diseasej  and  would  ap|>ear,  fi'om  available  records,  to  be  decidedly 
rare*  Its  exact  relation  to  albumiiuiric  iTtinitis  is  a  point  of  interest^  and 
one  upon  whicli  more  information  is  wanted*  Is  detachment  of  the  retiua 
in  these  cases  a  complication  of  tlie  renal  disorderj  or  is  it  solely  a  result 
of  hxjal  distMise?  In  all  the  published  casts,  so  far  as  tlie  writer  is  aware,* 
detachment  of  the  retina  has  occurred  in  eyes  already  affected  by  retinitis^ 
and  in  those  in  which  tlie  cyeljalls  were  examined  post  moiiem  there  were 
obvious  changes  in  the  retina.  In  two  of  the  recorded  instances  the  de- 
tachment develoi>efl  shortly  before  de^ith  from  ui^mia,  and  in  another  it 


*  WttdsworthT  Boittin  City^  Hospital  Reports. 

'  References  to  otKer  stiitlstics  will  be  found  m  Oracfo-SaGmisclij  Handbuch  der 
gc&tttnmti^n  AugenheUkunde,  Bd.  v.  S.  68d. 

*  Medical  Uphthalmosscopj,  ftd  ed* 

*  Berijer  refi^rs  to  a  ^tMUsTnent  of  Evetskyi  that  detachment  of  the  retina  oc<*tiiB  in 
albuminuria  indf^pendently  of  retiniti»  (Lea  malndies  de^  yeux  dans  leur  ruppirt  avec  la 
pa thologie  general  If  1892].  The  writer  hm  failed  to  find  the  Qiigimil  itatementj  after  a 
careful  seurch. 
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was  discsovered  (its  duration  being  uncertaiD)  nine  Jays  before  destb.  Tliese  ^ksm]« 
cases  would  seem  to  indicate  that  tlie  onset  of  the  detaehmejit  may  pitsiigie  ^ 
an  early  fatal  termination  of  the  renal  disease.  Tfie  two  £5ase8  refemil  tn, 
reported  by  A.  D.  Davidson  '  and  Junies  Anderson,*  oecuri"ed  in  cLililrrn 
agt^d  fourteen  and  nine  years,  and  at  the  post-tnortem  examfimtiou  tlic 
kidneys  were  found  in  an  advanced  condition  of  fibroid  degeneration,  h  (^] 
a  case  in  a  woman  '^ed  fifty -six  the  post-mortem  revt^led  the  lan^*  wbife  fcirf  ^ 
kidney.^  Another  case  in  a  child  of  eleven  has  been  recorded  hy  Didtin.  B*'^*' 
son/  In  this  patient  tlie  kidneys  post  mortem  presented  the  ctjarademtie  Bm?*** 
appearances  of  granular  degeneration,  Leber*  and  Hirschberg*  iiave  cacli 
reconled  a  tase  of  detachment  of  the  retina  in  B right's  disease,  Himi- 
berg's  patient  was  a  male  aged  twenty-two^  with  severe  albuminuria  atitJ 


m 


typical  retinitis.    Bilateral  detachment  occnrred^  and  the  jxitient  Uvame  -  i 

quite  blind  before  death.    West^  had  two  cases  in  young  adults  of  ntinitis 
and  detacliment;  postmortem,  the  kidneys  showed  advanced  grranular 
degeneration*    Wadsworth  *  has  published  notes  of  a  remarkable  ease  of 
alljtjminuric  retinitis  of  piTgnaney,  in  which  there  was  detachment  of  ib^ 
retina  in  both  eyes.    After  the  induction  of  premature  labor,  and  cofls^^ 
qnent  great  ameliomtion  of  the  renal  symptoms^  tlie  detachcil  retina;  becao^  ^ 
replaced.    It  is  noteworthy  that  in  this  patient  there  were  ophthalrooaonpr 
signs  of  extensive  choroidal  changes. 

It  seems  probable  that  detaehmeot  of  the  retina  in  Bright's  disease  i^^  ^ 
less  uncommon  than  published  records  iudicate.    Its  occurrence  in  a  Ute^^^ 
stage  of  the  malady,  when  the  }>atieEit  is  very  ill,  and  in  eyes  the  sight  of 
which  is  already  s*?rionsly  affected,  may  well  account  for  its  non  disoovcry 
in  a  good  many  instances. 

Ptognoftk. — The  value  in  prognosis  of  renal  retinitis  is  deserving  of 
very  careful  a)Usideration.  Excluding  the  albuminuFia  of  pregnancyj  tbc 
ap|)earance  of  retinal  lesions  in  eases  of  kidney -disease  must  undoubtedly 
be  considered  a  very  grave  indication.  The  prognosis  as  regards  vision  is 
bad,  but,  as  has  been  mentioned,  considerable  improvement  in  sight  may 
occur  under  suitable  treiitment.  It  is,  however,  in  refei'cnce  to  the  prog- 
nosis regai-ding  life  that  retinal  disease  is  of  chief  imjwrtance,  and  tliere  k 
ample  evidence  to  show  that  the  onset  of  retinal  changes  in  Bright  s  dis- 
ease isj  in  a  large  majority  of  instances,  an  indicatifm  of  the  early  termina* 
tion  of  life.    This  is  not  surprising  if  it  is  borne  in  mind  that  retinitis 

'  Dairld&oti^  Tran^actioriA  of  the  Ophtbalmologlcal  Sodetj  uf  iha  'O^nit^  Kiiig4om, 
Tol.  i.  p.  57. 

'  An<l(?r8on,  ibid.,  vnl.  viiu  p.  141. 

*  Quinlan,  ibid.,  vtil,  i.  p.  58* 

*  Diokinson,  DUeuaca  of  the  Xidnej  and  UrinurT  Dcmng^fnenti.    Londoct  ISTT,  p- 

^  Leber,  Graere^SaeraiscH,  Hafidbuch  der  gcsnturaten  AugeTiheilkunde,  Bd»  v.  S.  6T6p 

•  Hirfichhercr,  Centralhlatt  fiir  pmkliache  Augenheilkunde,  August,  IHM 
'  West,  TransBctiuna  of  the  CUnicul  SiKioty  of  London^  Jiiniitiry,  1896> 

•  Wnds worth,  Transwcliona  of  the  American  Ophthalmologlctti  Society,  1887,  p,  6T4 


OF  THE  SECRETORY  AXD  EXCRETORY  ORQAN8> 


655 


almost  always  occurs  when  the  renal  disease  has  reached  a  stage  from  which 
recovery  is  impossible,  and  hencej  even  under  the  most  advantageous  cir- 
cumstances, DO  great  prolongation  of  life  can  be  expected, 

Numeryus  observ^iition^  and  statistics  bearing  ou  this  question  have  been 
published,  and  a  study  of  them  would  seem  to  justify  the  following  state- 
ments: (1)  that  the  onset  of  retinitis  in  Bright  s  disease  is  a  certain  indi- 
cation of  a  fatal  termination  of  the  malady,  but  that  (2}  the  duration  of 
life  after  the  ap[K*ai-anee  of  the  retinitis  wnll  vary  wnthin  fairly  wide  limitfij 
this  variation  depending  partly  on  the  nature  and  severity  of  the  renal 
affection  and  largely  upon  the  conditions  under  which  the  ]iatient  lives. 
The  statistics  upon  which  the  prognosis  as  to  life  must  be  based  show  that, 
taking  all  classes  of  cases  together, — exclusive  of  pregnancy  casesj — a  veFy 
large  projwrtion,  from  seventy  to  eighty  per  cent.,  die  within  twelve  months 
from  the  date  of  onset  of  the  retina!  disease,  and  that  over  ninety  i>er  cent, 
die  within  two  years.  The  duration  of  life,  as  might  a  prion  lie  ex^iected, 
is  greater  among  patients  in  good  social  position,  who  live  under  healthful 
conditions,  and  who  are  in  a  position  to  carry  out  dietetic  and  otlier  forms 
of  treatraentj  than  among  the  poor  who  attend  hospitals;  and  it  is  to  be 
liorne  in  mind  tliat  much  of  our  statistical  evidence  is  obtained  from  the 
latter  claF«.  Bull,*  Miley,^  Possaner,*  Trousseau,*  Zimmerman n,^  and  others 
have  publislied  valuable  papers  containing  statistics  as  to  the  duration  of 
life  after  the  onset  of  albuminuric  retinitis,  and  those  specially  intei*ested 
in  this  subject  will  find  much  useful  information  in  the  articles  by  these 
writers, 

The  prognosis  in  cases  of  retinitis  complicating  the  albuminuria  of  preg- 
nancy is  far  less  gloomy  than  in  other  varieties.  This  is  true  both  in  rela- 
tion to  vision  and  to  life.  As  has  been  alre^idy  mentioned,  restoration  of 
useful  sight  and  almost  complete  disappeamnce  of  retinal  lesions  is  not  very 
uncommon  in  these  cases,  and  permanent  recoverj^  from  the  renal  disease  is 
known  to  occur  not  infrequently.  Several  instances  of  restoration  of  good 
vision  have  come  under  the  writer's  notice,  and  the  following  ease  may  be 
quoted :  Mrs,  Y.,  aged  twenty-nine,  had  severe  albuminuria  during  her 
first  pregnancy*  Vision  w^as  very  defective,  and  she  was  siud  to  be  "  blind 
for  some  weeks,"  Gradual  recovery  of  vision  occurred  at\er  the  birth  of  a 
still-born  child,  and  her  health  steadily  improved.  Three  and  a  half  years 
later  she  was  in  good  health.  Vision  in  the  right  eye  was  6/5  and  1  Jaeger, 
but  with  the  left  she  could  only  read  16  Jaeger  in  the  temt>oraI  f>art  of  the 
field,  aud  e<)uld  not  see  6/60.  With  the  exception  of  a  few  small  whitish 
dots  in  the  retina  on  the  nasal  side  of  the  disk,  the  right  fundus  oculi  pre- 


*  C.     Bull,  l(je.  cii. 

'  Mileyi  TrarisactioM  of  the  OpbthalmobgiRal  Society  of  tlie  United  Kingdom,  vol. 
yitl  p,  132, 

■  Fcmancr,  Deut&chmann,  Beitrage  mr  Augenheilkunde,  1804,  S.  22. 

*  Troti&aeaU}  Juurnol  des  FracticienSi  1895,  Ko.  19. 

*  EimmcrfDann^  Medical  and  Surgical  Reporter,  June,  1897. 
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aenteil  nntbin^  abnormal.  In  the  left  eye  the  disk  was  pale,  atrophic,  inj 
hazy,  and  in  the  macular  region  thei-e  were  degenerative  cbaages  in  ilje 
retina* 

Cnlijert^son/  from  some  collected  statistics,  ^ives  as  tlie  result  of  tlvt 
albumlniirio  i^tinitis  of  pregnancy  :  recovery  of  full  vision  in  (eirea)  mitm 
per  cent,  recovery  of  partial  vision  in  fifiy-eight  per  cent,,  blindaeai  in 
twenty-five  |>er  cent.  Silex  *  reports  twenty-six  aism  m  hich  he  had  been 
able  to  ibllow ;  of  these,  eleven  recovered  vision  above  one^ij^tb ;  ton 
recovered  vision  below  one-sixth  ;  five  were  almost  lilind. 

An  important  question  which  arises  in  ca.scss  of  albuminuric  retinitis?  in 
pregnant  women  is  whether  or  no  premature  labor  should  be  induced,  In 
some  instances  there  is  ample  reason  for  expediting  deli%'ery  witliout  reftr- 
ence  to  the  involvement  of  ttie  retina.  In  others,  the  onset  of  severe  reti- 
nitis may  materially  assist  in  the  decision.  In  several  of  the  publislid 
cbjs^b  in  which  the  retinal  disease  was  severe,  the  induction  of  labor  Im 
been  followed  by  very  marked  impmvement  in  the  ocular  condition,  Siiei,* 
Sneli,*  Ah/  Culbertson,*  and  others  have  publishcil  jiapers  u|ion  tliissnt*- 
jetrt,  antl  the  first  named  has,  from  his  ex |>erie nee,  advised  ibat  in  nearly  all 
cases  in  which  album  in  urie  retinitis  develo{>s  during  pregoancy^  preraaliire 
labor  sljould  be  induced  ;  Suell  counsels  the  artificial  termination  of  prep 
nancy  when  the  retinal  disease  is  severe, 

DISEASE  OF  THE  UVEAL  TRACT  IN  ALBUM  IN URIA. 

Choroklitw. — ^That  the  choroid  coat  may  be  affected  in  cases  of  alba* 
minuric  retinitis,  producing  changes  which  are  visible  on  ophthalmosco 
examioation,  is  well  kno\m  ;  such  changes  were  pictured  many  ymm 
by  Liebreich  in  his  ophtiialmoscopie  atlas,  Altliough  th^  signa  are  ncM 
always  discoverable  on  ophthalmoscopic  examination,  |K)6sibly  because  oftJ 
obscured  by  retinal  o?dcma  and  o[)acity,  it  is  probable  that  in  a  lai^ge  pro- 
jiortion  of  ca-es  of  retinitis  in  albuminuria,  inflammatory  and  degenerative 
processes  extend  to  the  choroid,  even  if  they  do  not  arise  there  at  the  samt 
time  as  in  the  retina.  The  records  of  post-moi*tem  examination  would  aeem 
to  confirm  this  assumption.  Apart  from  this  form  of  disease,  a  primary 
albuminuric  choroiditis  has  been  described  wliich  arises  independently  of 
any  retinal  lesions.  Galezowskt  ^  has  observed  a  form  of  choroidal  diseaet 
which  is  said  to  resemble,  ophthahnostx>pically,  retinitis  jHgmentoea,  and 
Magnus^  in  his  monogmph  devotes  a  chapter  to  choroidal  changes  in  al 

*  Culbertecin,  Amcricftn  Journal  of  OphthaltiKilogy,  1894,  p  1S3. 
'Silex,  Annflles  d'OoulUtrquej  February,  189G|  p.  121;  and  Mitnctiener  li 

Wochenediria,  1805,  S,  106, 

*  Silci,  luc.  cit. 

*Snell,  Britbb  Medicnl  Jourjial,  June  22,  1895. 

*  Altt  An^eriraii  Juurntil  of  Uphthalmolugy,  ISB-l,  p.  14L 

*  Ciilbtirt8un,  loc  uit, 

^  QalezDWEki,  Du  Diagnostic  des  Maladies  des  Yeux,  1S68. 

*  Mftgnua,  Dit;  Atbumiaurie  in  Ihren  opbtbalniulngtecheo  EiscbeiOf  1878. 


OF  THE  SBCHETORY  AND  EXCRETORY  ORGAyS. 


657 


minuria,  and  describes  a  case  in  which,  however,  there  was  ooincident 
retiual  disease. 

Iriiia,^ — Iritis  and  iridocyclitis  have  Wn  noted  as  complications  of 
chronic  renal  disease.  The  eases  are,  however,  too  few  to  establish  a  cansal 
conoeetioo  between  the  albuminuria  and  the  iritis.  Ijeber^  has  called 
attention  to  the  assouiatioii  of  renal  disease  and  iritis,  and  has  given  notes 
of  a  case  of  iritis  in  a  man  aged  twenty- one,  suflering  from  severe  albu- 
minuria.   In  this  jiaticnt  there  was  also  a  disseminated  choroiditis, 

Evcti^ky,*  in  the  examination  of  ninety- seven  cases  of  nephritis,  found 
evidence  of  previous  iritis  (posterior  synechise)  in  4,1  per  cent 

CATARACT  IN  CHRONIC  RENAL  DISEASE. 

The  coincidence  of  cataract  and  albuminuria  in  elderly  people  is  not 
UDCommoHj  and  the  hypothesis  has  been  advanced  that  renal  disease  is  a 
cause  of  trntaract  Deutschmann^  hm  l>een  the  chief  supporter  of  this 
view,  and  in  a  paper  on  Nephritic  Catiii-act"  published  the  results  of  his 
examination  of  a  large  number  of  cases  of  catai-act  in  reference  to  the 
presence  of  albumen  and  casts  in  the  urine*  His  views  have  not  been 
generally  accepted,  however,  and  statistics  by  other  obser\^em  (Landcsbcrg/ 
Kothziegel/  Evetsky  have  not  given  similar  results.  It  is  not  at  present 
established  that  senile  cataract  is  noticeably  more  frequent  in  patients  with 
Brighfs  disease  than  it  is  in  those  free  from  kidney  mischief.  Cataract  in 
young  patients  with  nephritis  is  m  rare  tliat  the  coincidence  can  only  be 
considered  accidental. 

PARALYaiS  OF  OCULAK  MUSCLES. 

A  few  cases  have  been  recorded  in  which  ocular  pamlysis  has  occurred 
in  the  siibjects  of  chronic  disease  of  the  kidneys,  Kuics^says  that  such 
complications  of  nephritis  are  by  no  means  uncommon,  but  he  stands 
almost  alone  in  this  statement.  He  cites  three  cases  which  he  had  seen  at 
brief  intervals,  and  refers  to  one  recorded  by  Finlayson,*  The  paralysis 
may  affect  any  one  of  the  nerves  supplying  the  extmnjcular  muscles,  and 
although  usually  passing  off  quickly,  is  not  unlikely  to  recun  The  canse 
is  probably  hemorrhage  from  degenerate  vessels  into  the  nerve- roots  or 
nuclei.  Knies's  ctises  were,  fir^t^  abducens  paralysis  in  a  man  with  albu- 
minuria of  fifteen  years^  duration  ;  two  relapses  of  the  jKiralysia  occurrctl 
in  the  few  months  preceding  death;  second,  left  trochlear  paralysis  in  a 


*  Leber,  Archiv  fiir  Opbthalmologie,  Bd.  xxiL  Abth,  4,  S.  IBS. 

*  Evetskj,  Archives  d^Ophtftlmdo^e,  1887,  p.  SOS. 

*  Deutflchmant!,  Arcliiv  fur  Ophthalmologrie,  ]ixv.  4 ;  iitiL  1 ;  and  ixii,  5. 

*  Iiandesberg,  Archiv  fiir  Optthahnolo^io,        4^  14S> 

*  Rothziegel,  Wiener  allgemf  inp  medicinische  Zeitung^  1886,  Nr,  30. 
^  Evetsky,  Archives  d'Ophtulmologie,  1887,  p  308. 

'  Knies,  Die  Be^jehungen  dea  Sehorg^ins  und  i**iner  Erkrankungea,  etOt,  1803. 
'  J'inlayion,  Glasgow  Medical  Journali  1877. 
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patient  with  cx>ntnicted  gmniilar  kidneys,  who  died  six  months  later; 
third  J  a  complicated  ophthalmoplegia  externa,  in  a  male  aged  twentj-four, 
with  albuminuria  of  two  years*  duration.  Knies  states  tbat  the  ocular 
j)araly8es  are  indicative  of  an  early  fatal  termination  of  the  disease,  and  are 
sngj^estive  of  degeneration  of  cerebral  vessels  similar  to  that  found  in  the 
vessels  of  the  retina. 

CYCLICAL  ALBUMINURIA, 

It  is  now  well  established  that  albumen  may  occasionally  be  found  in 
the  urine  of  a  certain  proportion  of  apparently  healthy  individuals.  This 
oondition  has  been  variously  described  as  functional,  cyclicalj  or  physio^ 
logical  albuminuria.  Ocular  lesions  accompanying  this  malacly  have  l>eeji 
reported^  but  the  records  arc  so  scanty  that  it  is  evident  that  disease  of  any 
part  of  the  eye  sufficiently  severe  to  attract  attention  must  be  a  very  rare 
complication  of  what  is  undoubtedly  an  uncommon  disease. 

Two  observatious  couceruing  retinal  changes  in  cyclical  albuminuria 
have  come  under  the  writer's  notice.  Eales  ^  examined  fourteen  males 
between  the  ages  of  eleven  and  twenty-eight,  suffering  from  what  was 
believ'etl  to  be  temporary  functional  albumin  una,  and  found  retinal  chauges 
in  five, — tbat  is^  in  rather  more  than  thirty-three  per  cent.  These  changes 
he  descriljed  as  similar  in  character  to  those  met  with  in  cases  of  chronic 
nephritis,  and  consisting  of  white  degencnitive  spots  and  patches,  No 
mention  is  made  of  hemorrhage  in  the  retina.  Oat  wait  Muis  reported  in 
considerable  detail  tw^o  cases  of  cyclical  albuminuria  in  which  ocular  lesions 
w^ere  present ;  one  in  a  female  thirty-two  years  of  age,  the  otiier  in  a  male 
aged  sixteen.  In  the  former,  rt?current  hemorrhages  from  the  retinal  ves- 
sels  of  the  right  eye  occurred,  followed  by  the  formation  of  a  thin  vascular 
connective  tissue,  attributed  to  organisKition  of  blood-clotj  in  one  part  of  the 
fiindus  oculi,  and  of  limited  detachment  of  the  retina  in  the  same  region. 
In  the  latter,  a  localized  choraido-retinitis  of  the  left  eye  was  found,  with 
recent  inflammatory  exudation.  Twelve  days  later  paralysis  of  the  left 
facial  nerve  occurred.  Recovery  from  the  retinal  and  paralytic  lesions 
ensued. 

These  observations  are  of  interest  and  importancCj  although  the  direct 
connection  of  the  ocular  disease  with  the  abnormal  conditit>n  of  the  urine 
may  be  open  to  question.  They  will  at  least  serve  to  draw  attention  to 
the  necessity  for  careful  examination  of  the  eyes  in  all  cases  of  this  form 
of  albuminuria. 

IL  DIABETES  MELLTTUS;  SACCHAEINI:  DIABETES;  GLYCOSUBIA. 
This  is  commonly  termed  "diabetes/'  without  qualification*    Tlie  defi- 
nition given  by  Fagge^  is    permanent  glycosuria,  witli  palyuria,  emacia- 
tioEi  and  thii^st,"'    The  same  author  writes,  "It  is  not  a  disease  of  the 

>  EHleSi  Bimiingbftm  Medical  Review,  Janiinij,  1880,  p.  46. 
•iUtwiilt.  Wiener  kliniscbei  RimJsehflu,  1S97,  Nr.  41. 
«  Text-Book  of  the  Principltst  md  Practice  of  Medidne,  vol  ii. 
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kidneySj  of  the  urine*,  or  of  the  blood,  but  is  a  derangement  of  the  chemical 
labor  of  nutrition/^  Although  the  urine  is  abnormal  in  fiimntity  and  con- 
stitution, tlie  renal  tissue  atl^r  death  is  found  to  be  healthy*  Tiie  urine  in 
this  disease  has,  generally,  the  following  characters :  it  contains  an  exoessive 
amount  of  sugar  which,  chemically,  is  indij?tingiiishable  from  grape-sugar 
or  glycose ;  the  amount  of  urine  is  increased,  iu  Botn^  cases  euormouslj; 
instead  of  two  to  three  pints  in  twenty-four  hours,  ten  to  twenty  pints  may 
be  passed,  Pavy  reports  a  case  in  which  thirty- two  pints  were  measureil 
in  one  day,  and  even  larger  quantities  have  been  recorded*  It  is  much 
paler  than  healthy  urine,  at  times  nearly  cx)lorless,  but  frequently  becomes* 
opalescent  on  exposure.  It  has  a  peculiar  odor,  compared  to  the  smell  of 
apples.    Tlie  specific  gravity  is  high, — 1030  to  1045. 

There  are  undoubtt^dly  varieties  of  glycosuria,  and  the  presence  of  gly- 
cose in  abnormal  quantity,  and  some  increase  in  the  specific  gravity  of  the 
uritie,  arc  probably  the  only  ieatures  which  are  common  to  all  casc*s* 

The  ocular  Icisions  occni'ring  in  saccharine  diabetes,  as  described  by  dif- 
ferent writers,  are  very  varied.  Disease  of  almost  every  part  of  the  eye 
and  its  surroundings  has  been  noted,  and  although  in  some  of  the  recorded 
cases  the  ocular  lesion  can  only  be  regarded  as  an  accidental  complication 
of  the  general  disease^  it  has  been  well  established  that,  in  regard  to 
certain  ocular  symptomSj  the  diabetic  condition  bears  a  definite  causal 
relation. 

An  historical  study  of  this  subject  is  interesting,  and,  in  many  respects, 
iustnictive,  but  cannot  be  dealt  with  at  length  in  this  article.  Perusal  of  a 
careful  and  exhaustive  paper  by  Leber*  will  supply  those  who  are  interested 
with  an  excellent  rimmi  of  the  literature  of  the  subject  up  to  the  year 
1875,  when  his  communication  was  published.  It  will  suffice  to  state  here 
that  defect  of  vision  as  a  complication  of  diabetes  was  first  definitely  rec- 
ognized ^  in  the  latter  part  of  the  eighteenth  century,  and  that  early  in  the 
present  century  such  symptoms  attracted  more  attention,  and  a  mreful  study 
of  tliem  ensued.  After  the  introduction  of  the  ophthalmoscoi>e  (1851) 
knowledge  of  this,  as  of  so  much  else  in  ophthalraologyj  made  rapid 
strides. 

A  study  of  the  literatui^  of  the  subject  leaves  no  doubt  that  disturb- 
ances of  vision  are  of  frequent  occurrence  iu  diabetes,  hut  we  have  little  to 
guide  us  as  to  their  relative  fref|Uency.  No  very  satisfactory  statistics  are 
available,  although  several  writers  have  published  the  proportion  of  eases 
met  with  in  their  own  practii^s,  and  others  have  tabulated  numbers  of 
eases  from  different  sources  (von  Graefe,  Hirschbei^j  Koeuig,  Lagrange, 
and  others). 

*  Th.  Lelier,  UeW  die  Erkmnkung^n  Augte  bd  Diabetes  Md Vitus.  Arcliiv  fur 
Ophthfllmolagiet  M,  xxi.  3,  206, 

*  Leb^r  rfiftira  to  a  cuse  reported  in  1688  hy  Blankaart.  A  girl  affected  by  diibet«3 
becAme  blind  i=hortly  be  fire  deMth.  At  tbe  pc)«U  mortem  examination  «  large  intracraDi&l 
cyst  WAS  foil n J  whioli  pressed  upon  tbe  optic  nerves. 
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Veiy  diverse  statements  are  made  by  authors  as  to  the  rarity  or  fif- 
quency  of  tfje  various  ocular  lesions ;  so  diversej  indeed,  thai  they  mm 
lead  readers  to  the  contlusioii  tliat  the  statistics  uf  uny  one  writer  caoncji  |j? 
acfeptetl  as  conclusive  except  in  relation  to  the  particular  group  of  otss 
that  has  corae  under  bis  uotice»  Thus,  one  recent  writer  states  thai  cataract 
IS  the  nu>st  common  eye  affection  in  diabc*tes.  Another  shows  by  fipifs 
that  of  f'ases  under  his  observation  [mmlysis  of  accommodation  was  twkt 
as  frequent  as  cataract* 

The  relation  existing  l>etween  the  development  of  ocular  It^iousaud 
the  severity  of  the  diabetic  attack  is  one  concerning  which  it  appears  impQ&- 
sible  to  make  any  very  decided  Btateuient,  The  evidence  seeraa,  m  tlie 
whole,  to  indicate  that,  with  the  possible  exception  of  cataract,  the  ocukf 
complications  are  more  frcrjuent  in  cases  of  a  chronic  character,  iu  wbicfc 
the  general  symptoms  (emaciation,  thirsty  etc.)  are  not  very  marked.  In 
not  a  few  such  instances,  indeed,  tlie  patient  first  comes  under  obeervitiQD 
in  consojuence  of  the  cye-discase. 

The  ocular  complications  of  diabetes  to  be  considei'ed  wnll  be  taken  in 
the  following  order : 

L  Paralysis  and  paresis  of  accommodation ;  pupillary  anomalies; if 
atiou  in  the  static  refraction  of  the  eye, 

2,  Afiections  of  the  extra  ocular  muscles, 

3*  Inflammation  of  the  irisj  ciliary  body,  and  cornea* 

4.  Cataract, 

5.  Disease  of  the  retina  and  vitreous, 

6.  DbeasG  of  the  optic  nerve- 

FAILURE  OF  A0CX)MM0DATION  ;  MYDRIASIS. 
Failure  of  accommodation  is,  according  to  the  majority  of  writtrs,  otif 
of  the  most  common  ocular  symjitoms  in  diabetes.  The  cotnlititm  i» 
generally  one  of  limitation, — Le.,  of  diminution  in  the  range  of  aec^omraoJn* 
tion,  autl  seldom  leads  to  complete  loss  of  tlus  jxywer.  Von  Graefe'  ff^* 
the  first  to  recognize  this  symptom  in  dialx?ties,  and  since  his  time  numenius 
confirmatory  observations  have  been  recorded  (Nagel,  Secgen,  Rtisseiistein^ 
and  others).  It  is  met  with  in  mild  as  well  as  in  severe  cases,  and  may  be 
among  the  earliest  evidences  of  disease.  The  onset,  and  especially  the  stead}' 
increase  of  presbyopia  at  an  unusually  early  age,  should  excite  suspicion 
of  some  general  malady,  and  one  of  the  most  probable  is  diabetes,  A  f^"^ 
of  Foerster's  is  recorded  in  which  the  premature  onset  of  presbyopia 
to  the  examination  of  the  urine  and  the  discovery  of  glycosuria*  A  ven 
similar  instance  was  observed  by  Seegen.'  His  patient  was  a  young  woman 
in  wliom  failure  of  accommodation  was  noted,  and  who  also  com|t!sii"t^ 
of  general  muscular  fatigue.  The  urine  was  found  to  contain  0.3  p<^ra'Bt» 
of  sugar. 

*  Von  Gm«f«,  Artjhiv  fiir  OphthfllmoLigie,  1858,  Bd.  iv.  Abth  2. 
>  Be&gen^  Ikt  MeUitUfi,  2d  ed.,  BcrUn,  1675. 
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Tn  the  majority  of  these  cases  no  abnormality  of  the  pupil  In  size  or 
in  reaction  is  pre^nt.  In  some  instances,  however,  there  is  evidence  of 
paralysis  or  paresis  of  the  iris  ;  bilateral  and  iinilatcml  mydriasis  liave  been 
noted^  and  loss  of  or  deficiency  of  tlie  pupillary  reaction  to  light  (Ogle*  and 
Testelin^).  Among  one  hundred  and  forty  cases  of  diabetes  given  by 
Set^gen,^  pupillary  anomalies  were  uotGd  in  thrtc.  In  one  of  these,  tniw- 
evej-j  a  tumor  of  the  metluUa  oblongata  was  found  on  post-mortem 
examination. 

These  conditions,  cycloplegia  and  iridoplegia,  liave  been  variously 
explaine<L  Foerstor  considered  that  the  weakness  of  accommodation  was 
part  of  the  general  muscular  enfeeblement  so  usual  in  diabetics.  Jacobson 
thunght  it  due  to  [H^ripheral  neuritiSj  or  to  hemorrhage,  while  Bcrgcr  and 
others  maintain  that  these,  as  well  as  the  extra-ocnlar  paralyses,  are  toxic 
iu  origin.  As  evidence  in  favor  of  this  vieWj  Berger  *  adduces  the  oliser- 
vation  (made  by  otlier  %i*ritcri^  also)  that  diminution  of  the  glycosuria 
under  treatment  is  followed  by  improvement  in,  or  disappearance  of,  the 
intra-ocular  paralysis. 

ALTERATION  IN  THE  STATIC  REFRACTION  OF  THE  EYE. 

A  case  reported  by  Horner*  (apparently  the  only  record  of  the  kind), 
of  acquired  hypermetropta  in  a  female  fifty-five  years  of  age  suffering 
from  severe  dialietes,  is  referred  to  by  most  writers.  There  was  no  visible 
change  in  the  crystalline  lens.  Under  treatment  for  the  dialx^tic  condition, 
the  degree  of  hypermetropia  became  less  by  about  two  diopters,  while  the 
presbyopia  remained  unaltered  in  degree*  Horner  suggcstetl  that  the  hyper- 
metropia was  due  to  a  shortening  of  the  eyeball  by  reason  of  the  very  large 
loss  of  fluid  from  its  tissues. 

A  better  known  aheration  in  the  refraction  In  diabetes  is  the  develop 
meut  of  rayopia,  to  wbieh  attention  has  been  cspf^cially  drawn  by  Hirsch- 
bergj*  who  tertns  the  condition  "diabetic  myopia."  The  onset  of  myopia 
in  persons  of  fitly  years  of  age  or  upward  without  discoverable  abnormality 
of  the  lenses  should  always  excite  suspicion  of  diabetes*  Hii-schbcrg^  gives 
three  examples,  in  patients  aged  respectively  sixty-three,  fifty-two^  and  fifty. 
In  all  three  there  was  reliable  evidence  of  the  recent  onset  of  short  sight, 
and  in  all  the  acuity  of  vision  on  the  cfirrcction  of  the  myo[)ia  was  good. 
In  cases  of  commencing  dial>etic  cataract  the  refraction  may  become  myopic. 
It  is  not  unlikely,  although  unproved,  that  in  the  instances  without  visible 
change  in  the  lens,  tlie  myopia  is  really  due  to  an  alteration  in  this  structure, 


'  Ogle,  St.  Gt!oref<?'fl  IlDspitftl  Reports,  vaL  i.^ 
'  Ttjstelin^  Annjiks  d'OciiliBtiquc,  t.  xUx. 

*  E.  Bercjor,  Le§  Mulndics  (3e*  Yeujt  dftns  Icur  Rapport  avec  la  P«lliologie  g^n^rale,  1892» 
^  Homer,  KJiiii-ieln^  Monub^jliiUer  fiir  Augetiheilkundej  1873|  S.  490* 

•  Cenlrulblrttt  fur  Augeiibdlttunde,  1S86,  1891. 
Ubid.,  1800.  7. 
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whereby  its  refractive  i>ower  is  increased ;  the  alternative  hypothesis  of 
elongation  of  tlie  eyeball  seems  less  probable. 

APFECrriOKS  OP  THE  EXTBA-OCULAB  MUSCLES* 

The  literature  of  diabetes  contairis  many  obs5ervations  uiK>a  paralysis  or 
paresis  of  the  ucnlar  nmsiJc^,  and  there  is  abundant  authority  to  show  tliat 
such  c5om plications  of  tlie  disease  are  by  no  means  infrequent.  The  exact 
relation  tliese  imralytic  phenomena  bear  to  the  g:lycosuria  has  not  been  fully 
determined,  Leber,*  in  refei*euee  to  these  ocular  symptoms,  suggests  that 
the  eases  fall  into  two  categories :  finet,  tiiom  in  which  the  paralysis  is  the 
result  of  dialxHes,  directly  or  indirei^tly  ;  second,  those  in  which  the  ocular 
pajulysis  is  due  to  a  cerebral  lesion  which  also  gives  rise  to  tlie  diabetes. 
He  quotes  seven  eases  belonging  to  his  first  group,  and  three  cases  which 
fall  into  his  second  group*  Williamson/  in  his  recent  work,  includes  ocular 
paralysis  among  the  eye  affections  which  arc  probably  merely  accidental 
complications  of  diabetes;''  this  statement  is,  however,  contrary  to  the 
views  of  most  writers. 

Paralysis  of  any  of  the  ocular  muscles  may  occur.  It  is  generally 
stated  that  the  mus<4es  innervated  by  the  oculo-niotor  (third)  nerve  are 
most  frequently  aReeted ;  but  it  is  unusual  to  meet  with  paralysis  of  all 
the  bmnches  of  this  nerve.  The  levator  paljwbr^  may  Vie  aJone  defective, 
producing  unilateral  ptosis.  The  sixth  (abducens)  or  the  fourth  (trochlearis) 
nerve  may  be  jjaralyzedj  and  characteristic  diplopia  result.  Hirst^hberg 
states  that  tlic  sixtli  nerve  is  most  frequently  attacked,  and  the  writer's 
experience  is  in  agreement  with  this  statement.  Paralysis  of  the  facial 
nervcj  and  consequent  lose  of  power  in  the  orbicularis  [mlpebrarum,  may 
also  l>e  met  with. 

Paralysis  of  the  ocular  muscles  is  often  slight  and  temporary,  disap- 
pearing in  the  course  of  a  few  weeks  j  even  if  of  longer  duration,  recovery 
usually  ensues  if  the  diabetic  condition  undergoes  amelioration.  According 
to  Berger,  however,  ocular  paralysis  which  comes  on  late  in  the  disease  is 
unlikely  to  be  followed  by  recovery  of  the  aSecteti  nerve.  Recurrence  of 
the  paralysis  b  sometimes  seen,  or  a  second  at  tat  k  involving  another  muscle 
may  lie  met  with  as  in  the  case  given  below.  The  onset  is  frequently  sud- 
den, or  at  least  the  account  given  by  patients  is  of  the  sudden  development 
of  diplopia  and  other  symptoms. 

These  imralytic  complications  arc  met  with  in  slight  as  well  as  in  severe 
castas  of  diabetts;  the  majority  of  rcpcjrted  instanct*s  seem  to  have  been  in 
patients  in  whom  the  disease  was  not  acute,  and  in  whom  treatment  w^as 
followed  by  decided  improvement.  It  is  probably  true  that  most  of  the 
cas(»s  of  ocular  paralysis  recorded  by  oplithalmie  surgeons  have  been  in 
j>atient«  in  whom  the  general  symptoms  were  not  severe,  and  wlio  sought 


1  Williamiarif  Diabeie«  Mellittu  And  iU  Trenlmenti  Loodon,  1898. 
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advice  mainly  or  solely  on  acioount  of  the  discomfort  caused  by  the  ocular 
trouble. 

The  following  instaooes  of  ocular  paralysis  in  diabetes  may  be  men- 
tioned. 

A  female,  aged  sixty- six,  had  suffered  from  diabetes  for  some  years," 
for  which  she  had  beeu  under  raedioil  care*  Ou  September  1,  1891,  she 
tame  under  observatioQ  with  a  history  of  diplopia  of  three  weeks^  duration. 
There  was  well-marked  jmresis  of  the  Tight  external  rectus  muscle,  with 
characterii^tie  symptoms*  Recovery  ensued  hi  two  weeks — Le,^  about  five 
weeks  from  the  onset.  At  the  time  the  ocular  paresis  came  on,  the  urine 
had  a  specific  gravity  of  1032,  and  was  reported  to  coutaiu  one-sixth  of 
glycose,  by  the  physician  under  whose  care  the  woman  had  been.  On 
August  17j  ISQS,  the  |>atiGut  was  again  seen,  with  almost  complete  [xiralysis 
of  the  kfi  external  rectus  of  two  weeks'  duration.  The  uriue  had  a  specific 
gravity  of  1018,  and  contained  a  verj*  small  quantity  of  sugar.  The  pa- 
ralysis passed  off  in  about  five  to  six  weeks  from  its  onset  The  patient 
was  again  under  observation  in  1897 ;  the  glycosuria  persisted,  but  there 
had  been  no  further  ocular  paresis^  and  the  general  health  was  well 
maintained/ 

Gutmann '  and  Landesberg^  each  report  a  case  of  abduccns  paralysis  in 
diabetes;  in  both  instances  recovery  of  the  paralysis  ensued, 

James  Anderson*  recorded  the  case  of  a  male  aged  forty -six,  suffering 
from  glycosuria,  in  whom  there  was  paresis  of  the  left  internal  and  superior 
recti,  which  passed  off  under  treatment  in  the  course  of  three  or  four 
monthsj  concomitantly  with  improvement  in  the  general  symptoms  and 
diminution  in  the  quantity  of  sugar  excreted. 

Seegen*  reports,  among  other  cases,  one  of  bilateral  ptosis  in  a  female 
aged  thirty-eix,  diabetic  for  nine  months.  The  urine  contained  from  three 
to  nine  per  cent,  of  sugar,  and  although  temporary  impi-overaent  in  tlie 
glycosuria  resulted  from  treatment,  the  ptosis  remained  unaltered.  The 
disease  endcil  fatally,  but  no  post-mortem  examination  was  obtained. 

Galezowski*  tecord^i  a  case  of  pamlysis  of  the  third  nerve  in  a  diabetic 
in  whom  retinal  hemorrhage  was  also  present.  Rolland  ^  gives  a  case  of 
complete  right  third  nerve  paralysis  which  recovered  in  six  weeks  under 
treatment* 

Kwiatowski*  reports  a  case  under  his  observation  in  which  the  fourth 
Derve  was  paralyzed. 


*  This  patient  wan  under  the  writer' A  obaervatian, 

'  Gutmann,  Centralblatt  fiir  Augenhenkunde,  ISSS^  S.  2&9. 
«  Landesberg,  Nag^l,  Jiibresbericht,  1884,  S.  323. 

*  Anderaotij  Uphihalraio  Review,  vol.  viii.^  1989,  p.  38. 

*  Seegen,  loc.  cit, ,  p.  299. 

*  Gftlezowsklt  Reeueil  d'Opbtalmologiei  p.  75. 
T  Rolland  J  Arcbiv  fur  Augenheilkunde,  1888,  S.  257 
'  Kwiatowiki,  Nagel,  Jahmbericbt,  1879,  S.  224» 
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-  of  lu^inorrhage  iuto  the  vitreous,  and  resulted  in  glau- 
ud  eye  of  the  same  patient  suflTered  from  retinal  hemor- 
*  taA  gbmooma.     Abadie  has  recorded  a  somewhat  similar 

litis  geuerally  yields  to  treatment,  local  and  general,  but  in  some 
notmUy  itt  iiie  post-operative  cases,  is  intractable.  Schirmer  draws 
to  the  iniportaince  of  examining  the  urine  for  sugar  in  cases  of  iritis 
treatment  pcpves  ineffective.  Tiie  iritis  is  generally  bilateral,  but 
to  Ifcfi  ftlfe  have  been  recorded  (Schirmer).* 
The  occurrence  of  severe  purulent  destructive  keratitis  in  patients  suffer- 
ing from  diabetes  has  been  observed  in  several  instances.  The  keratitis, 
wwever,  does  not  seem  to  differ  materially  from  that  which  may  occur  in 
loy  prolonged  wasting  disease,  and  is  merely  a  manifestation  of  the  prone- 
leas  of  the  corneal  tissue  to  break  down  whenever  its  nutrition  falls  below 
certain  limit.  Wiesinger*  has  collected  and  published  a  group  of  cases 
f  keratitis  in  diabetes,  but  in  several  the  relation  of  the  diabetes  to  the 
jrneal  disease  was  very  questionable ;  one  patient  had  trigeminal  paralysis, 
nother  was  certainly  syphilitic,  and  there  were  other  elements  of  doubt. 

CATARACT  IN  DIABETES. 

The  occurrence  of  cataract  in  patients  suffering  from  diabetes  has  been 
LDown  for  many  years.  It  is  one,  perhaps  the  only  one,  of  the  ocular 
lesions  met  with  in  diabetics  which  is  accepted  by  all  writers  as  directly 
di»e  to  the  glycosuric  condition,  although  it  is  open  to  doubt  whether  all 
instances  of  cataract  in  elderly  patients  suffering  from  glycosuria  should  be 
considered  as  examples  of  diabetic  cataract. 

It  is  certainly  one  of  the  more  frequent  ocular  complications,  and  by 
wnae  authors  is  stated  to  be  that  most  commonly  met  with.    Von  Graefe* 
estimated  the  proportion  of  cases  of  cataract  in  diabetics  at  twenty-five 
^  cent    Gralezowski  *  has  recorded  forty-six  cases  of  cataract  among  one 
'''odred  and  forty-four  diabetics.    Lagrange*  gives  particulars  of  fifty-two 
'^betic  patients  from  Badal's  clinique.    Of  these,  one-fourth  were  affected 
^  cataract.    Koeiiig*  found  ten  cases  of  cataract  among  fifty-six  diabetics 
ocular  complications.    Moore'  found  four  cases  of  cataract  in  ninety- 
diabetics ;  Williamson,*  in  one  hundred  consecutive  cases  of  diabetes 
his  own  observation,  found  cataract  in  nine.    Seegen,*  on  the  other 
had  six  cases  of  cataract  in  a  total  of  one  hundred  and  forty  diabetics. 

*  Schirmer,  Klinische  Monatsblatter  fur  Augeiiheilkunde,  April,  1887. 
'  Wiesinger,  Archiv  fur  Ophthalinologie,  Bd.  xxxi.  Abth.  4,  S.  203. 

»  Von  Graefe,  Deutsche  Klinik,  1869,  S.  104. 
*Galezowski,  Nagel,  Jahrefibericht,  1883,  S.  297. 

*  Lagrange,  Archives  d'Ophtalmologie,  January-February,  1887. 

•  Koenig,  Nagel,  Jahresbericht,  1896. 

^  Moore,  New  York  Medical  Journal,  March  31,  1888. 
'  Williamson,  loc.  cit. 

•  Seegen,  loc.  cit. 


TPON  I>ISOBI>EBS 


The  itmibedkle  rmwitMHi  of  these  ocakr  paraly^  has  been  variocw 
given.  Knies^  siites  titti  tbe^  ma^  be  due  ta  nuclear  and  i>eriphera! 
Imoffliaee  or  to  a  peripbenl  D«iriti&  Bei^  oimsiders  they  are  indaced 
bgr  pmphml  neuritis,  whkfa  be  thinks  is  txaic  in  origin.  The  most  prob- 
able tbeoij  aeems  to  be  thai  of  a  peripberal  neuritis,  and  this  v  iew  would ^ 
bring  tbeae  oonlar  paralyses  mof^  into  line  witb  oome  of  the  other  nervon 
manifestationa  of  diabeta^  to  whicli  peripberal  neuritis  \&  known  to  bear  a] 
maml  idatinii.  The  appaiwt  radden  oaset  of  paralysis  in  :some  in^anoea 
isp  bowerer,  more  ai^gstive  of  hoBORbage  m  an  explanation. 


The  occurrence  of  3{M>titaneotis  iritis  and  iHdocjxlitis  as  an  undoubte 
complication  of  diabetes  was  establisbed  mainly  by  the  obeenations  of  ^ 
Leber  published  in  18^H5,*   A  fev  isoialed  examples  of  Iritis  in  dtabetai 
had  been  previooaly  r^eoidcd  (Deiiiarqtiay,  Noye^^  Gatezowski^  Ck^Eidouris, 
mA  others),  the  earliest  in  IM^^    Since  Leber'^  article  appeared^  and 
aMntkni  was  specialty  dir^ted  Co  the  subject,  iritis  as  one  of  the  ocular 
in  diabetes  has  become  widely  known »  and  !s  referred  to  by  mo6t 
Jiu^ng  from  ]mbUshed  statii^fSy  it  would  appear  to  be  ooe  of 
eommon  ocular  complications.    In  tbirty^nine  eases  of  various 
indbbetics  in  Leber's  clinique,  there  were  nine  cases  of  iritia 
testates  that  in  bts  experience  iritis  as^nated  with  glyeosuria' 
^vays  oectire  in  patients  who  are  also  the  subjects  of  gout.  The 
U*dialnrtit's  to  iritis  after  opemtioos  on  the  eye,  such  as  far  catarac 
r       tmll^t  to  surgeons. 

J  iritis  ts  not  nsaally  very  ^vere.    It  is  of  the  plastic  type,  and 
of  the  cases  is  in  appearance  punilent^^ — ue,^  m  accom- 
If  jtBomh  exudation  into  the  auterior  chamber.    The  hv^>opyon 
ii  ^  osually  large,  nor  are  the  inflammatory  man i rotations 
^  lAa  exudation,  often  fibrinous  in  character,  may  completelv  block 
¥t  s  Membranous  formation,  or  may  lead  to  firm  adhesions 
n  lis  «a^lc  and  the  iris.    Leber  found  the  pupil  blocked  by 
0Ot  of  nine  caj^es  of  diabetic  iritis.    The  exudation, 
^irtnmmit^  t^dergoes  wmpkte  absoriKion  under  treatment ;  should 
.te^  MBl  necessarily  be  impaired.    Signs  of  involvement 
.  j^^um  ot  the  uveal  tract  are  present  in  a  certain  number  of 
M^St^fumdve  changes  in  the  vitreous,  from  interference 

,  tte  iritis  was  of  aureus  charaeter,  followed 
'  tc,iogi«a  Sodetj  of  the  UnitM  Kingdom,] 


tlie  oeciirreiiee  of  hemorrhage  into  the  vitrcoua,  aud  resulted  in  glau- 
coma. The  smitid  eye  of  the  same  patient  suifered  from  retinal  hemor- 
rhage, iritbj  and  glaucoma.  Abadie  has  recorded  a  somewhat  sunilar 
instance. 

Tlie  iritis  generally  yields  to  treatment,  local  and  general,  but  in  some 
instauccSj  notably  in  the  post-operative  cases,  is  intractable*  Seliirmer  draws 
attention  to  the  importance  of  examining  the  urine  for  sugar  in  cases  of  iritis 
in  which  treatment  proves  ineffective,  Tlie  iritis  is  generally  bilateml,  but 
exceptions  to  this  rule  have  lieen  rct^onled  (Sehirmer).* 

The  occurrence  of  severe  purulent  destructive  keratitis  in  patients  suffer- 
ing from  diabetes  has  been  observed  in  several  instances.  The  keratitis, 
however^  does  not  seem  to  differ  materially  from  that  which  may  occur  in 
any  prolonged  wasting  disease^  and  is  merely  a  manifestation  of  the  proue- 
ness  of  the  corneal  tissue  to  break  down  whenever  its  nutrition  falls  below 
a  certain  limit,  Wiesinger^  has  collected  and  pubhalied  a  group  of  cases 
of  keratitis  in  diabetes,  but  in  several  the  relation  of  the  diabetes  to  the 
o<jrneal  disease  was  very  questionable ;  one  patient  had  trigeminal  paralysis, 
anotlier  was  certainly  syphilitic,  and  there  were  other  elements  of  doubt. 

CATARACT  m  DIA BOTES, 

Tlie  Dccnrrenoe  of  cataract  in  patients  suffering  from  diabetes  has  been 
known  for  many  years*  It  is  one,  perhaps  the  only  onCj  of  the  ocular 
lesions  met  with  in  diabetics  which  is  accepted  by  all  writers  as  directly 
due  to  the  glycosuric  eondilion,  although  it  is  open  to  doubt  whether  all 
instance  of  cataract  in  elderly  patients  suffering  from  glycosuria  should  be 
considered  as  examples  of  diabetic  catamcL. 

It  is  certainly  one  of  the  more  fix^quent  ocular  complications,  and  by 
some  authoi^  is  stated  to  be  that  most  commonly  met  with.  Von  Graefe* 
estimated  the  propoition  of  eases  of  cataract  in  diabetics  at  twenty-five 
per  cent,  Galezowski  *  has  recorded  foi*ty-six  eases  of  cataract  among  one 
hundred  and  forty -four  diabetics,  Lagrange  ^  gives  particulars  of  fifty-two 
diabetic  patients  from  BadaFs  cHnique.  Of  these,  one- fourth  were  affected 
by  cataract.  Koeuig*  found  ten  oises  of  cataract  among  fifty-six  diabetics 
with  ocular  complications*  Moore ^  found  four  cases  of  cataract  in  ninety- 
seven  diabetics;  Williamson,*  in  one  hundred  consecutive  cases  of  dial>etes 
under  his  own  observation,  found  cataract  in  nine.  SeegeOj^  on  the  other 
hand,  had  six  cases  of  cataract  in  a  total  of  one  hundred  and  fort}*  diabetics. 

1  Schinner,  Kliiii^chG  Mo  nab  blatter  fur  Augenhdlkundej  Apnil,  1887. 

*  Wieainger,  Archir  fiir  Ophtlial molugk,  Ed.  iJtxi.  Al>th.  4,  S.  203* 
■  Von  Gmefe,  Deutsche  KUnik,  1859^  S.  104, 

*  Gale^owski,  Nagel,  Jtihruib^richt,  1883.  S.  297. 

*  Ljignuige,  ArcHvtjs  d  Ophlalmologjej  Ja[mar3*-Fel)ruaiy,  1S87, 
<  Kuenig^  Nag«l,  Jahresbericbt,  1&96. 
T  MoorBj  New  York  Medical  Journal^  March  31,  1888. 
"  WiUmmaon,  loc.  cit 
»  Seegen,  luc.  dt. 


(>6G  OCULAR  LEBlO^iS  BEPENDEKT  LTfON  DtBOBDERS 

Tbe  leutieular  trouble  may  develop  at  alinost  any  age.  One  case 
least  is  recturded  iti  a  girl  aged  ekveOj  aad  several  ia  padenta  of  from  twelve 
to  fifteen  years  of  age*  Of  WilliaEisop's  □ine  cases  referred  to  above,  the 
youngest  was  twelve  and  the  eldest  fifty-nine  years  old.  The  lens  opacity 
usually  develops  simultaneously  in  both  eyes;  a  short  interval  between  its 
onset  in  the  two  eyes  may,  however^  be  observetL  At  least  one  mse  of 
monocular  cataract  has  been  recorded  (Seegen). 

In  its  general  ai^pearanc^,  cataract  in  diabetics  presents  nothing  character- 
istic*  Its  causation  cannot  be  determined  with  certainty  without  evidence 
of  the  existence  of  glycosuria*  In  the  young,  the  cataract,  which  is  of 
cour&eof  the  soft  variety,  usually  forms  quickly,  and  may  be  complete  in  a 
few  weeks.  Its  development  is  often  acx^ompanied  by  swelling  of  the  lens, 
%hich  becomes  whitish,  and  diffusely  opaque.  As  the  condition  is  generally 
symnietricalj  tlie  onset  of  double,  rapidly  forming  cataract  in  young  or 
middle-aged  patients  should  give  rise  to  the  suspieiiru  of  diabetes.  In  the 
old,  the  advance  of  the  o^iacity  is  slower,  and  in  its  general  apj^earanee  the 
cataract  ia  similar  to  that  occurring  in  elderly  people  without  diabetes. 

This  ocular  complication  is  met  with  not  only  in  severe  cases  of  diabetee 
in' which  there  is  much  emaciation  and  enfeeblemeut,  but  also  in  those  in 
which  tlie  general  nutrition  has  suffered  but  little.  This  statement  is 
i'spiH.'ially,  but  not  exclusively,  applicable  to  the  oises  in  patients  beyond 
niiddlo  life.  Seegen  states  that  he  has  never  found  diabetic  cataract  in 
ones  in  which  tlie  urine  contained  only  a  small  proportion  of  sugar.  Other 
olwiervere,  however,  have  not  had  a  similar  experience-  Thomas  draws  a 
Hubtle  distinction  between  diabetic  cataract  and  cataract  occurring  in  dia- 
l)ctiefi,  and  suggests  that  the  term  diabetic  cataract*'  should  be  restricted 
to  imfM  tuider  fifty  yeai-s  of  age,  in  which  both  lenses  become  affected 
simultaneously,  or  nearly  so. 

No  one  of  the  many  theories  advanced  to  explain  the  origin  of  diabetic 
OAtliract  is  wlitilly  satisfactory.  Among  the  suggested  explanations  ai'e  the 
pnwnieo  of  sugar  in  the  lens  acting  as  an  irritant  to  its  fibres,  and  leading 
til  their  *legeueration  ;  changes  in  the  chemical  coustitution  of  the  aqueous 
nial  of  the  vitm>u8  reacting  upon  the  crystalline  lens;  deliydration  of  the 
Ivm  by  the  loss  of  fluid  from  the  tissues  generally;  and,  in  a  wider  sense, 
lm»*rtei\  lU'*'  with  ihe  nutrition  of  the  lens  induced  by  the  general  marasmus. 
Ti>  CHUth  uf  theee  hyjiothcses  objections  can  be  raised  which  render  it  un- 
tt  unbU^  fur  all  mw»*  Sugar  has  been  detected  ia  tlie  transparent  lenses 
iu  diuU*tt«,  as  well  as  in  those  which  were  cataractous,  and,  according  to 
Hfi^er,  catamct  in  one  eye  of  a  diabetic  may  contain  sugar,  and  that  in 
t!M»  fi^Uow-eye  be  fitv  fwm  it.  The  presence  of  sugar  iu  the  aqueous  and 
vitmmj*  bill!*  Iwi^n  fleiuaustrated  in  diabetes.  Deutschmann,^  from  the 
tuHti^ivat  exwniiualioii  of  four  eyes  from  eases  of  dialx^tes,  has  described 
d««lp«i©mtiv<*  eltniiged  iu  tlie  pigment  epithelium  of  the  iris  and  ciliary 
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portion  of  the  uveal  ti-ai'tj  and  considers  that  these  changes  have  au  im- 
portant bearing  upon  tlie  ocenrrence  of  lenticular  degenenitiun. 

In  one  imporlant  feature,  diabetic  cataract  differs  notably  from  almost 
ail  other  Ibrms  of  cataract  Occasionally  the  lenticular  oi*aeity  becomes 
less,  and  in  some  instances  disappears  altogether  (Seegen/  TaDuahill/ 
Moore*)  if  the  general  diseai*e  is  treated  and  improvement  ensues.  In  such 
instances  it  is  evident  that  no  serious  degeneration  of  the  lens  fibres  eajn 
have  taken  plaee.  In  reference  to  this  point,  it  is  interesting  to  note  that 
cataract  has  been  produced  ex pori mentally  by  the  injection  of  a  s^.dution  of 
sugar  into  the  blood,  and  that  the  opacity  of  lenses  thus  induced  disappears 
spontaneously.  Some  writers  have  looked  upon  this  as  proof  that  no  com- 
parison of  tlie  exj>erimental  and  clinical  eases  is  justifiable.  The  record  of 
undoubted  instances  of  spontaneous  di3ap]3earauoe  of  lens  opacity  in  dia- 
betics, however,  renders  it  probat^le  tliat  some  of  the  eases  in  man  are  in 
many  respects  clo-^^ly  comparable  to  the  ex^ierimental  cases  in  animals^  in 
which  tliere  is  an  excessive  amount  of  sugar  in  the  blood  and  tt^nes. 

The  practical  question  of  the  oi>erative  treatment  of  diabetic  cataract 
does  not  come  within  the  scope  of  this  article^  it  is  dealt  with  in  the 
chapter  on  Diseases  of  the  Lens*  It  will  suffice  to  state  that  the  suitability 
of  such  cases  for  oijeration  will  depend  mainly  {n\mt  from  evidence  as  to 
the  integrity  of  the  other  ocular  structures)  upon  the  severity  of  the 
diabetes  and  the  general  condition  of  the  ]>aticnt.  In  the  writer^g  exjieri- 
ence,  most  of  the  cases  of  cataract  in  elderly  dialjetics  are  quite  suitable  for 
operative  treatment,  and  the  results  are  fairly  satisfactory.  In  patients 
whose  general  health  seems  to  be  deteriorating  as  a  result  of  the  glycosuria, 
it  is  wise  before  operating  to  endeavor  to  obtain  amelioration  of  the  disease, 
and  improvement  in  the  general  nutrition  by  a  course  of  dietetic  and  me- 
dicinal treatment,  Openitiou  for  the  removal  of  diabetic  cataract  is  said 
to  be  oc<^sioually  followed  by  diabetic  coma, 

RETINAL  DISEASE  IN  DIABETES. 

The  occurrence  of  retinitis  in  diabetes  was  first  recorded  by  E.  von 
Jaeger*  iu  1856  ;  and  in  the  same  ymv  Arlt  referred  to  a  case  in  which 
Treitz  had  found  retinal  disease  in  a  diabetic.  In  1858  D^sraarres*  (l^re) 
descrilied  csises  of  diabetes  in  w^iich  there  were  retinal  lesions  closely 
resembling  those  met  with  in  Bright 's  disease,  althongh  the  urine  through- 
out contained  only  sugar.  He  suggested  that  possibly  albuminuria  had 
preceded  the  diabetes*    The  point  raised  by  D^^smarres  was  for  a  long  time 


*  Tfl-nnnhjll^  British  Mediciil  Journal,  jAnuArySl,  Quoted  in  Trail  sac  tions  of 
the  Oplitbalniijli^gkttl  Society  of  the  UnUe<i  Kingdom,  vol,  v,  p.  107* 

*  Moore,  loc.  oit. 

*  E.  von  Jfteger^  Betttige  zur  Pulhologie  dea  Atiges,  83,  and  Ophthalmologischen 
Handatlftg,  Vienna,  1809,  Ttif,  XI 11.,  F%.  64, 

^  D^marres,  Traite  dea  lfidudie«i  dea  Yeux,  2d       t.  iii.  52L 


IHlMiAR  IJ>>)ION8  DEPENDENT  UPON  DISOBDEB8 


uiiMtK^I.  Mnrli  iKuibt  was  felt  and  expressed  as  to  whether  or  do  the 
as,MH*i«tion  of  glyinisiiria  and  retinal  disease  was  more  than  a  coincideDce. 
Manx*  t^uisidonxl  that  the  retinitis  was  a  variety  of  albuminuric  retinitis, 
nuil  tills  vii'w  nwiveil  8up{H>rt  from  the  fact  that  in  not  a  few  instances 
tlio  uriiu'  ixMitaiiuxl  lH>th  albumen  and  sugar.  Noyes^  in  1869  and 
llidloiilion?  a  low  ytnu>5  later,  showed  that  retinitis  occurred  in  diabetes 
iiido|H*iulontly  of  any  riMial  disease.  Since  then,  and  especially  in  recent 
ytHu>4,  the  siibjix't  has  at  tract  nuioh  attention,  and  there  is  now  no  n»ni 
for  \Unibt  tliat,  although  in  many  cases  the  urine  contains  albumen  as  we.l 
as  gly\vs*\  ihciY  is  a  n»tinilis  in  diaU^es  which  is  not  albuminuric. 

riio  fixNjuoiioy  with  which  this  ocidar  complication  occurs  is  nvi  easy  to 
g;iug^\  Willianis^ni/ one  of  the  m^x?i  i\wnt  writers  on  diabetes,  thinks 
that  tho  fn\puM\oy  of  n^tinitis  in  glycosuria  has  Iven  over-€stimat«d.  and 
srtxs  that  t ho  statements  in  many  toxi-lx»oks  of  medicine  lead  r^der^  to 
sup|\>CH*  that  r^^tinal  dis^tis^^  iXXHirs  in  diaUnes  as  commonly  as  in  Brijikr's 
diM\i!^\  As  a  luaticr  of  iai^t.  dtalvtio  ivtiniiis  is  very  rare/'  His  i-s^ 
cxjvriciKv  is  as  :*v  !Io\\>i :  In  huinlivd  cases  o:  diat^es  eia2i:a€d  by  iilra 
thci\^  s^'vcxt  c\a:v.pU^  of  n  tiuiiis:  in  thrw-  o:  ih^se  ibe  arioe  x<Kaii>c«i 
uuvh  aVis;;iur.  as  ^\cll  as  s;:c»r :  :n  two  ihriv  wasa  trsot  o:  ali'cni-rs:  :ct  :>:■ 
c^IuT  s^jiv*  o:'  xv^>hri::s  :  *r.  :w^o  :hcrv  was  n»>  allv.:rxa  :n  lie  urizpe.  Le-rier  * 
s:x^"ks  V       ir.::*i>  as  ^  :v  of  ;hc  jes?  v\  r.:irt.n       *fi»-C>>2S  :z  d  A:«f5e?^  ~  less 
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fitct  that  retinitis  is  so  rare  in  the  more  severe  forms  of  diabetes  and  in 
young  patients  suggests  that  there  is  some  factor  necessary  for  iU  produc- 
tion otiicr  than  the  diathetic  condition  of  the  blood  (Williamson)* 

The  patients  in  w-liom  retinitis  develojB  are  not  always  seriously  ill. 
Some  of  thera  come  under  observation  only  because  of  tbe  failure  of  vision, 
although  inquiry  usually  disclostjs  synij)tonis  (.Jointing  to  a  prolonged  j>eriud 
of  glycosuria.  One  of  the  most  market!  cEises  of  glyoosuric  retinitis  tlie  writer 
has  seen  occurred  in  a  female  over  i^iixty  years  of  age,  who  came  for  advicic 
only  because  she  was  unable  to  see  to  do  uecdiework-  The  disease  com- 
monly affects  both  eyes,  although  not  always  to  the  same  d^ree.  The  defects 
of  sight  may  vary  within  wide  limits,  depending  upon  the  extent  and  locality 
of  the  changes  in  the  retina,  and  also,  in  some  iustancx?s,  upon  the  presenoe 
of  the  secondary  changes  in  the  vitrwus  which  are  so  fretjuently  present. 

The  retinal  diseaj^e  is  usually  chronic,  and  may  undergo  but  little 
alteration  during  a  period  of  many  weeks.  On  the  other  hand,  consider- 
able change  in  tiie  ophthalmoscopic  api>earances  may  result  froin  repeated 
hemorrhag:e  from  the  i-etiual  veasels.  Even  if  improvement  occur  under 
treatment  the  retinal  disease  is  veiy  prone  to  relapse.  The  de^ription  of 
the  ophthalmoscopic  appearances  of  glycosuric  retinitis  and  of  the  variations 
which  the  disease  assumes,  as  well  as  ita  morbid  anatomy,  are  dealt  with  in 
a  previous  part  of  this  system  (vol.  iii*)*  A  brief  reference  to  some  of 
the  ophthalmoscopic  features  of  the  disease  may  be  made  here,  and  the 
accompanying  drawing  (Plate  VI.)'  is  given  as  illustrative  of  one  of  the 
varieties  of  diabetic  retinitis.  The  retinal  changes  in  diabetes  most  closely 
resemble  Uiose  met  with  in  albuminuria,  and  sometimes  in  pernicious 
ansBmia.  The  pi-actical  difficulty  in  diagnosis  is  as  between  glycosuric  and 
albuminuric  retinitis.  Among  the  most  noteworthy  differences  are  the 
following  :  In  diabetic  retinitis  the  whitish  patches  in  the  retina  are  larger, 
they  are  not  so  generally  confined  to  the  macular  region,  and  they  exhibit 
little  or  no  tendency  to  the  fan-shai>ed  or  stellate  arrangement  fo  usual  in 
albuminuric  cases.  The  optic  impilla  jfeldora  shows  signs  of  inflammation* 
Hemorrhage  in  the  retina,  though  occasionally  absent,  is  often  abundant^ 
and  the  extravasations  are  in  circular  sjwts  or  points  or  irregular  jiatches, 
seldom  flame-shaped,  as  in  albuminuric  cases.  The  presence  of  hemorrhage 
or  the  results  of  hemorrhage  in  the  viti-eous,  which  is  rare  in  album  in  uric^ 
is  very  frequent  in  diabetic  retinitis.  These  hemorrhages^  which  are  de- 
rived from  retinal  vessels  (L#eber  and  Nettleship),  and  which  tend  to  recur, 
ai^  of  much  imjwrtance  in  the  ophthalmoscopic  diagnosis  of  glycosuric 
retinitis.  If  looked  for,  opacity  of  the  vitreous  of  this  kind  will  be  found 
in  a  large  proportion  of  cases. 

*  The  beat  desmptif>n  of  tlie  morbid  anatomy  of  glycosuric  retinitis  of  wHicli  the 
writ«r  is  coj^ni^ant  U  m  an  artfde  by  6.  Mack  en  de  and  Nettleihip,  Ophthalmic  H{?(spftal 
Report*,  vol.  ii.  p.  134. 

»  Copied  from  Nettlei^hip's  colored  plfite  in  TranBactioai  of  the  Ophthfllmological  So- 
ciety of  the  United  EiDgdom,  voL      Plata  II. 
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The  prognostic  significance  of  retiiiitiB  in  diabetes  is  a  matter  of  muc£ 
importance.  All  authors  are  agi-ctd  that  its  occurrence  is  a  bad  omen,  but 
some  difierence  of  opinion  exists  as  to  the  seriousness  of  it  (Lel>er,  Saundby, 
Williamson).  There  can  be  little  doubt  that  as  retinitis  usually  oa:urs  late 
in  the  course  of  diabetes,  and  the  changes  in  the  retina  are  indicative  of 
advanced  degenerative  processes  in  the  tissiieSj  this  comjilication  should  be 
regarded  as  very  grave,  and  as  giving  to  a  case  of  otherwise  mild  diabetes 
a  very  serious  aspect  Statistics  are  wanting  as  to  the  duration  of  life  in 
diabetics  after  the  onset  of  retinitis, 

DISEASE  OF  THE  OPTrC  NERVE  IN  DIABETES, 

That  the  optic  nerve  in  diabetes  is  sometimes  the  seat  of  degenerative 
changes  and  consequent  impairment  of  function  is  undoubted.  But  do 
little  confusion  has  arisen  regarding  this  subject,  and  for  various  reasons. 
In  the  first  place,  many  of  the  older  cases  in  literature  are  almost  certainly, 
and  some  are  certaiuly,  cases  in  which  the  optic  nerve  disease  was  directly 
due  to  a  cerebral  lesion,  and  not  the  residt  of  glycosuria.  Se<x)ndly,  it 
seems  more  thau  probable  that  some  of  the  cas^  formerly  described  as 
examples  of  amblyopia  without  ophthalmoscopic  changes  would  now  be 
regardetl  as  instances  of  partial  degeneration  of  the  optio  nerve  with  slight 
but  recognizable  signs  of  disease. 

The  fre<juency  of  optic  nerve  disease  in  diabetes  is  not  easy  to  deter- 
mine. Of  fit\y  cases  with  ocular  symptoms,  observed  by  Leber/  thei'e  were 
fourteen — if.j  twenty-eight  per  cent. — ^with  optic  nerve  trouble.  In  one 
hundred  and  forty  diabetics  with  eye  affection,  Sclnnidt-Rimpler ^  found 
thirty-four  in  whom  there  was  optic  nerve  disease. 

"  Diabetic  amblyopia*'  may  be  conveniently  referred  to  here.  Although 
in  the  majority  of  instances  the  amblyopia  is  probably  due  to  an  optic 
nerve  lesion,  there  are  some  cases  in  which  a  considerable  degree  of  failure 
of  sight  occurs  without  any  discoverable  change  in  the  fundus  oculi.  In 
these  instances,  or  some  of  them,  the  amblyopia  is  toxic  in  origin,  due  to 
poisoning  of  the  cerebral  centres,  and  is  com[mrable  to  the  amaurosis  of 
urcemia ;  like  the  latter,  the  blindness  may  \mm  off  under  treatment 
Anderson'  pointed  out  that  the  sudden  onset  of  amblyopia  in  diabetes 
**  without  ophthalmoscopic  explanation  probably  presages  the  near  onset 
of  eoma^  having  in  this  relation  much  the  same  significance  as  the  am- 
blyopia of  uriemia."  It  usually  occnirs  early  in  the  disease,  and  not 
infrequently  sofju  after  the  adoption  of  strict  antidiabetic  traitmenL 

More  frequent  than  this  affection  of  sight  are  those  cases  in  which 
there  is  a  definite  lesion  of  the  optic  nerve.  Lelier,  in  his  most  valuable 
article  so  often  referred  to,  gives  three  headings  for  cases  of  optic  nerve 

J  Leber^  Bericht  der  ophtlialmoln^isrlien  flesellicb^fl,  Heidelbof^j  lS9fi,  S.  104. 

'  Schmidt- Rimpkr,  Bericht  der  ophthHimologisclifn  QeaeUachtift,  Ht-idellrerg,  1896t 

8.  gg. 

'  James  AndertoDj  Opbtbalmm  BeTiew,  toI,  riil.,  1639. 
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disease  in  diabetes.  First j  amblyopia  without  ophthalraosoopic  chaiages, 
with  and  without  limitation  of  the  field  of  vision ;  secondly,  optie  nerve 
atrophy;  thiixiJy,  hemiatiopia.  It  will  be  convenieut  to  deal  witli  these 
groups  in  a  revcise  order. 

The  evidence  cgnccrning  hemianopla  in  diabetes  is  seanty^  very  few 
cages  having  been  reeorcled ;  there  is  no  reasonable  doubt  that  in  the 
reported  cases  the  symptom  was  caused  by  localized  intracranial  diseases 
and  was  not  directly  due  to  the  glycosuria, 

iVtrophy  of  the  optio  nerve  in  diabetes,  in  which  well-raarked  changes 
are  visible  in  the  optic  disk,  is  met  with  either  in  ihe  primary  form,  or  as 
atrophy  ocenrring  coineidently  with^  and  prolmbly  secondarily  to,  diabetic 
retinitis.  In  the  primary  form,  visual  acuity  is  much  lowered,  the  failure 
may  l^e  rapidly  progressive,  and  sight  may  be  completely  lost  The  field 
of  vision  shows  well-marked  contraction,  sometimes  concentric  in  character, 
somelimes  very  irregular  in  outline.  The  opiithalmosoopic  app^rances  of 
the  optic  disk  in  this  variety  of  disease  do  not  differ  from  tliose  of  simple 
atrophy  from  other  causes.  This  com  plication  of  diabetes  is  evidently  a 
very  unusual  one.  The  cases  on  record  in  which  a  simple  optic  nerve 
atrophy  was  present  are  few  in  numl>er,  aud  in  several  of  them  it  is  ques- 
tionable if  the  optic  nerve  lesion  should  be  considered  a  result  of  the  gly- 
coE^uria.  In  two  instances  the  results  of  post-mortem  examination  have 
been  reeordetJ,^  In  one  of  these,  a  tumor  was  found  pressing  on  the  optic 
chiasma;  in  the  other  no  cerebral  lesion  was  discovered  which  would 
account  for  the  optic  atrapliy,  but  there  was  advanced  degeneration  of  the 
kidneys. 

Amblyopia  without  (gross)  ophthalmoscopic  changes,  in  which  there  is 
greater  or  less  defect  in  the  central  part  of  the  field  of  vision,  with  little  or 
no  limitation  of  the  periphery,  has  been  describctl  by  many  writers,  and 
widely  rccogois&ecl.'  Cimsiderable  difference  of  opinion  has  e:;isted,  and 
may  still  exist,  in  reference  to  some  features  of  this  complicattonp  In 
receut  years,  however,  several  im|K)rtant  contributions  to  our  knowledge 
have  dissipated  much  of  the  doubt. 

In  this  form  of  amblyopia,  the  defect  of  central  vision  may  vary  from 
the  slightest  diminution  in  acuity  lo  an  absolute  loss.  There  is,  in  addition 
to  lowering  of  the  vis^ual  acuity,  a  central  scotoma  for  color.  Red  and 
green  are  tlie  colors,  the  recognition  of  which  is  most  commonly  deficient, 
and  appreciation  of  Idne  has  also  occasionally  been  noted  as  defective.  The 
scotoma  is  not  always  easy  of  detection*  It  may  involve  a  very  small  por- 
tion of  the  field  J  and  may  be  very  relative  and  paraceutrah  In  well-marked 
instances  it  occupies  an  area  which  extends  from  the  centre  outward  as  far 
BBf  and  often  beyond,  the  blind  spot.    The  defect  is  generally  symmetrical ; 

*  Vida  Afchfv  fuf  Opbtbalmnlogie,  Bd.  xxl  Abth.  3,  2?1fl,  299. 

■  Ltb«r,  Graefe-Saemiscb,  Handbuch  der  gesammten  AugenlicUkiindeg  vol.  r. ; 
Leeorch^^  GaKette  hebdomndaire  do  Medecine  et  d&  Clinique,  November,  1861 ;  B^gbie, 
£dinbui^h  Medicul  Joumalf  June^  I8f31. 
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Gralezowski  ^  makes  the  statement  that  one  eye  only  may  be  affet^ed,  but 
this  has  not  been  confirmed  by  other  writers. 

Amblyopia  of  this  kind  may  occur  in  diabetics  whose  general  healtl^  is 
not  much  undermined^  but  it  is  more  frequently  found  in  cuses  in  which 
considerable  loss  of  strength  and  vigor  has  resulted-  It  is  rare  io  patients 
under  thirty,  and  in  most  of  the  published  cases  the  age  was  over  forty. 
Bresgen^  I'ocorda  a  ease  in  a  man  twenty- four  years  of  age,  and  Sc;hniidt- 
Eimpler^  and  Eklmunds  and  Lawford  ^  two  eases  in  men  aged  twenty-nine. 
The  onset  of  symptoms  is  generally  rather  abrupt,  and  the  amblyopia  may 
rapidly  increase  to  a  considerable  degree,  and  then  l>ecfjme  stationary,  or 
may**  vary  according  to  the  diabetic  condition"  (Moore  and  Lecorch^) ; 
oomplete  loss  of  sight  is  a  very  nire  result, 

Beoords  of  a  very  cousidenible  number  of  cases  of  central  amblyopia  in 
diabetes  can  be  found  in  opbthalmie  literature.  In  ail  the  earlier  case^ 
the  condition  is  described  as  one  of  amblyopia  without  oplithalmoscopic 
changes.  In  the  more  recent  records  of  the  same  class  of  cases,  sliglit  but 
recognizable  ophthalmoscopic  changes  are  noted.  In  reference  to  this  point, 
Schraidt'Rimpler''  w^rites:  **The  optic  disk  shows  more  fmjuently  than  is 
supposed^  slight,  but  undoubted  pathological  changes."  These  changes 
consist,  in  some  instances,  of  hyi>erBemia  of  the  papilla^  and  some  little  con- 
nective-tissue disturbance  on  its  siu^face ;  in  the  larger  number,  of  |>allor  of 
the  tem|3oraI  part  of  the  disk. 

These  cases  bear  a  close  reaemblanoe,  in  nearly  all  respects,  to  certain 
well-known  forms  of  toxic  amblyopia,  and  especially  to  that  induced  by 
tobacco,  or  tobacco  and  alcohoh  In  both  classes  there  is  defect  of  vision 
of  very  varying  degree,  in  both  a  central  scotoma  for  form  and  color,  but 
(generally)  no  limitation  of  the  field  of  vision  ;  and  in  both  ophthalmoscopic 
changes  are  either  absent  or  are  so  sliglit  that  they  may  easily  be  overlooked. 
Galezowski'*  apfiears  to  have  been  the  first  to  direct  attention  to  the  sim- 
ilarity of  central  amblyopia  in  diabetes  and  that  caused  by  alcohol  and 
tobacco.  This  was  in  1879.  About  the  same  time,  and  during  the  next 
few  years,  several  well-observed  instances  of  central  amblyopia  in  dialectic 
patients  were  placed  on  record,  and  the  question  as  to  the  exact  relation 
existing  between  tlie  glycosuria  and  the  visual  defect  came  to  be  critically 
discussed.  In  nearly  all  instances  the  patients  were  males,  aud  were 
smokers.  Some  were  also  given  to  excess  in  alcohol.  Hence  arose  the 
difficulty,  aud  in  some  instances  the  impossibility,  of  determining  to  what 
extent  the  visual  defect  was  due  to  the  diabetic  condition,  and  to  what 


^  GatezowskiT  RecueH  d'Opbtalmologie,  1879, 

*  Bre$g€?n,  Cetjtmlbktt  fiir  Augenheilkunde,  1881. 
'  Selimidt-Rimp|er»  loc.  dt. 

*  Edmunds  and  Liiwford^  Tramftctions  of  the  Ophtlialmological  Society  of  th»  United 

Kingdom,  vol.  lU.,  J8S3. 

*  Scbraidt-Rimpkrt  loc.  cit 
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exleot  it  was  caused  by  tobacco  or  alcohuU  And  some  observers  hold,  or 
have  held,  tlie  opiuioa  that  these  cases  are  in  reality  instil oces  of  tobacco 
amblyopia  in  diabetics*  That  tbis  view  is  correct  in  regard  to  a  consider- 
able proi)ortion  of  the  cases  cannot  be  doubted  (Ijeber,  Nettk^ship,  Law* 
ford).  Leber  believes  that  the  existeace  of  diabetes  readers  the  individual 
more  susceptible  to  the  toxic  effect  ot  tobacco  than  he  would  otherwise  be. 
But  there  is  st)me  evidence,  and  it  is  apjiarcntly  slowly  accumulating,  that 
central  amblyopia  may  be  induced  by  tliabetes  without  the  aid  of  tobacco 
or  otiicr  ciLtrnnDoas  poison.  Four  cases  are  on  record  of  central  amblyopia 
in  women  suffering  from  diabetes  one  reported  by  Nettleship'  in  1881, 
and  one  by  Samuel*  from  Hirschberg's  eliuique  in  1882,  aud  two  by 
Moore ^  in  1888.  Nettleship  speaks  of  his  mse  as  inconclusive,  owing  to 
the  fact  that  the  defect  of  vision  was  very  slight  and  the  patient  only  exam* 
ined  on  one  occasion.    Hirschber-g  refers  to  Samuel's  case  as  uiidoubtccL 

Nettlesiiip*s  patient  was  a  thin,  feelde  woman,  aged  thirty,  with  diabetes 
of  about  seven  months'  duration.  Vision,  when  the  patient  was  examine*!, 
waS|  with  each  eye,  6/6  slowly  and  partially,  with  correction  of  some  hyper- 
metropia.  She  could  not  read  the  smallest  print  easily  with  any  lens. 
There  was  a  small  centi-al  scotoma  for  red  and  green,  but  no  limitation  of 
the  field  of  vision*  There  were  no  ophthalmoscopic  clianges.  Samuers 
case  was  a  female  aged  fifty- two,  who  had  had  iritis  in  both  eyes,  leading 
to  ocdusiou  of  pupils,  for  which  iride<*t  nny  had  been  performeiL  A  ecntml 
scotoma  was  pre-ent  in  each,  but  ttie  fields  of  vision  were  almost  full. 
Vision  was  15/200,  and  with  +  5.0  D.  the  i>atient  eould  read  Snellen  13* 
The  urine  contained  4.5  j>er  cent,  of  sugar,  thegenen^l  symptoms  of  diabetes 
were  slight,  and  the  patient's  health  was  but  little  imfiaired.  Moore's  eases 
were,  briefly,  as  follows:  (1)  Female,  forty-nine  years  of  age,  with  a 
history  of  diabetes  for  six  months.  Rapid  failure  of  vision  tor  one  week 
before  she  came  under  observation  Urine  contained  a  large  quantity  of 
sugar.  Vision  in  each  eye  20/200  ;  no  limitation  of  field,  but  a  large 
central  scotoma  for  red  and  green.  No  ophthalmoscopic  changes  except 
doubtful  pallor  of  temiwral  [lart  of  optic  disk.  Vision  I'emained  stationary. 
Patient  died  two  years  later.  (2)  Female,  aged  fifty-one ;  diabetes  for  some 
months.  Urine  contained  sugar  in  abundance*  Failure  of  vision  in  right 
eye  aud  subsequently  in  left.  Vision  20/50  in  each  eye,  not  improved  by 
glasses*  No  abnormal  appearances  in  the  fundi  except  a  slight  dusky  hue 
of  the  optic  disks.  No  contraction  of  fields.  Large  central  scotoma  for 
green;  relative  scotoma  for  red.    Six  months  later  vision  wa^s  20/200  in 


'  With  the  P3£ caption  of  a  case  reported  hj  Dlemarres  (Traitd  dea  Maladies  des  Youx» 
185B)^  the  notes  of  which  are  incomplete,  tlie  four  casea  given  are  the  only  instuncea  of 
eentral  amblj^ojirt  in  frtnale  diabetica  of  which  llie  writer  baa  found  rworda. 

»  Nettleship,  TrttTmactions  of  the  Qphthalmological  Society  of  die  United  Kingdom, 
Ttil.  I  p.  127^  and  vol  iii.  p.  165. 

*  Samuel  J  Cpntralljlati  fiir  Aug  'nhcilkunde^  July  , 

*  Moore,  New  York  Medical  Journal,  March  31,  1SS8, 
Vol. 
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eafih.  Patient  died  uf  gangrene  of  foot  twelve  months  afk^  she  was  ni^ 
seen  by  Moare.  In  all  these  cases  in  womei),  t4jhat!co  as  a  t-ause  of  Uie 
amblyopia  was  excluded.  In  Ilirschberg's  case  it  ib  alsRi  stated  that  t]iere 
had  been  no  excess  in  aleohoK 

Eides  ^  in  1881  rt^ported  a  case  of  t'entral  amblyupiaj  with  tolur  scotoma^ 
in  a  male  diabetic,  w^ho  probablt/  did  not  smoke. 

A  more  recent  case,  reported  by  Sclimidt-Rimplerj^  is  imjiorfant,  in 
that  causes  of  central  deft?ct  of  vision  other  timn  diabetc's  can  he  almo^ 
csertainly  excludetl.  The  |>atient  was  a  man  twenty -nine  years  uf  age,  who 
Iiad  well-marked  central  amldyopia  (V.  R,  =  i),  w^iih  absolute  color 

scotoma,  and  full  fields  of  vision,  and  who  was  suffering  from  sever© 
diabetes;  tlie  urine  containing  five  j>er  cent,  of  sugar^  but  no  albumen* 
The  geueral  symptoms  (polyuria,  emaciation,  etc.)  had  lieen  noticed  fo 
nearly  a  year,  and  failure  of  vision  had  soon  followed.  The  patient  had 
smokt'd  but  little;  often  for  weeks  at  a  time  he  would  not  touch  tobacco* 
He  took  aloohol  in  very  moderate  quantity  (these  statements  were  fully 
confirmed  by  his  wife).  Coma  supervened,  and  the  man  died  a  few  days* 
after  Sehmidt-Rimpler  saw  him. 

These  six  cases,  if  not  proof  of  the  occurrenc*e  of  eentml  amblyopia  of 
purely  diabetic  origin,  are  at  least  valuable  evidence  in  favor  of  it. 

In  several  instances,  the  optic  nerves  of  patienrs  dying  of  diabctesj, 
and  who  during  life  were  amblyopic,  have  been  examined  microst'opically, 
Nettleship  and  E*lmunds^  (1881),  Edmunds  and  Lawftutl  *  (1883),  Fraser 
and  Bruce'*  (1896),  and  Sehmidt-Rimpler'^  (1896),  have  mwded  the 
results  of  microscopic  examination  of  the  optic  nerves  in  diabetes.  The 
condition  found  is  one  of  degeneration  of  nerve-bundles  in  a  tract  which 
runs  axially  through  the  orbital  portion  of  the  nerve  tu  the  chiasma.  The 
position  of  this  degenerate  tract  relative  to  the  t^entre  of  the  nerve  varies  at 
different  levels.  It  involves  the  bundles  of  fibres  whose  ultimate  distri- 
bution is  chiefly  to  that  part  of  the  retina  l>etween  the  optic  disk  and  the 
macula,  and  which  are  known  as  the  **paj  illo-macular  bundles"  (Henschen), 
For  a  more  detailed  description,  the  reader  is  refen^  to  the  original 
papers,  Fmser  and  Bniee's  case  is  of  more  than  usual  interest,  in  that  the 
])atient  suffered  from  symptoms  indicative  of  jieripheral  neuritis,  and  that 
degenerative  changes  wei'e  present  in  spinal  nerves,  similar  to  those  in  the 
optic  nerve,  Thb  patient  liad  been  a  heavy  smoker,  but  temperate  in  the 
use  of  alcohol.  All  the  cases  referred  ti*  had  during  litl^  cTutml  defect  of 
vision,  and  all  were  smokers  excM*pt  Schmidt- Rimpler's  }>atient.    His  c^ase. 


'  Eftl<^,  Th*3  Lancf?t,  1881,  voL  ii.  p.  200, 
^  Schnii'dtrRimpW,  h^c.  cit. 

*  Nfittlesbip  titid  Edmunds,  Tmnsflctionfl  of  the  Opbtlialmological  Society  of  tho 
United  Kingdfjm^  vol  i.  p  124  (with  pin te). 

*  Edmunds  and  Luwfiird,  l¥id.^  %*c>l  ni.  p.  160  (with  p1itte)< 

*  Fm^tT  ftnd  Bruccj,  Edinburgh  Medical  Joumiili  Octoher,  1896  (with  plate), 

*  Schmidtrllimpler,  luc  cit 
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ia  its  dill  it'll  1  asjKict,  and  m  the  microseopjc  changes  i  n  the  optic  nerve, 
appeai*g  to  coiueide  exactly  with  the  other  three^  and  as  in  it  the  effect  of 
tobacco  and  alcohol  could  be  almost  ceiiainly  exchided,  there  seems  reason- 
able ground  for  believing  that  diabetes  may  lead  to  an  axial  nenritis  similar 
in  its  hiatologicail  characters  to  that  induced  by  toxic  agents  such  as  tobacco 
and  aleoiioL 

The  prognosis  in  cases  of  cent  ml  amblyopia  in  diabetes  appears  to  be 
very  doubt fuh  Ijcber  speaks  mthcr  Iiopefully  on  thh  pointy  and  mentions 
tbe  marked  impruveraent  which  may  follow  antidiabetic  treatment.  Otlier 
writers  consider  the  prognosis  far  from  encouraging^  esfieci^lly  in  cases  ia 
which  there  is  an  absolute  scotoma.  It  is  not  improbable  that  in  some 
instanceii  the  degeuerationj  which  at  first  axial  aud  limiteil  in  the  optic 
nerve,  may  extend  to  adjoining  portions^  or  that  the  degeneration  of  nerve- 
fibres  may  progress  to  a  }xjint  beyond  which  recovery  is  impossible.  The 
clinicsil  evideacej  however,  fa  vol's  the  view  that  extension  of  the  disease  in 
the  optic  nerve  beyond  tbe  |>apillo*niacuIar  bundles  rarely  if  ever  occurs, 

III.  DIABETES  INSIPIDUS  J  POLYURIA;  POLYDIPSIA. 

The  two  chief  symptoms  of  this  malady  are  great  inert ase  in  thd 
fjuantity  of  nrine  and  disti^'ssing  thirst;  hence  t!ie  terms  i>olyuria'*  and 
^'  polydijisia*' ;  tbe  latter  being  given  in  the  belief  that  the  thirst  and  the 
consequent  consumption  of  large  quantities  of  fluid  were  the  essential  cause 
of  the  increased  flow  of  urine*  It  is  now  known ^  however,  that  there  is 
no  constant  relation  between  the  amount  of  mine  iiassetl  and  the  anion nt 
of  fluid  imbibed.  A  patient  suffering  from  diabetes  insipidus  will  pass 
more  urine  tlian  a  healtliy  i^erson  who  drinks  an  eqnal  quantity  of  fluid. 

The  secretion  of  urine  in  diabetes  insipidus  may  amount  to  twenty  or 
thirty  pints  in  twenty-four  hours»  the  s^ieciSc  gravity  being  from  1003  to 
1007.  Tbe  perceuts^e  of  solids  is  loWj  but  the  total  amount  of  urea  ex- 
creted ajipear-i  to  be  augmented  rather  than  diminished.  There  is  an 
absence  of  albumen  and  glycose. 

This  disorder  has  to  be  distinguished  from  sajceharlne  diabetes  on  the 
one  hand,  and  organic  disease  of  the  kidneys,  with  polyuria  as  a  symptom, 
on  the  other.  In  the  former  ease  tliere  is  no  difficulty ;  the  presence  or 
absence  of  sugar  in  the  urine  at  once  decides  tbe  question.  In  tbe  latter 
case,  however,  the  diagnosis,  especially  in  elder  people,  is  not  so  simple. 
Rennl  cirrho-^is  may  \m  very  insidious  in  on^^t,  albumen  in  the  urine  may 
be  small  in  quantity  or  not  constantly  present,  and  an  incrc^ased  flow  of 
urine  may  be  the  most  noticeable  symptom.  In  such  instances^  other  aids 
to  diagnosis  than  the  examination  of  the  urine  will  prevcTit  mistakes. 
Careful  investigation  of  the  vascular  system  in  cases  of  reual  cirrhosis  will 
reveal  increased  arterial  tension,  and,  in  all  pmbability,  evidence  of  de- 
generate vessels.  In  diabetes  insipidus,  the  arterial  tension  is  lowertd 
rather  than  excessive  (Fagge), 

The  records  of  ocuJar  lesions  in  diabetes  insipidus  are  not  numerous. 
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A  careful  study  of  tlie  publishcMl  cases  seems  to  indi{.'ate  clearly  that,  id  ihe 
majority  of  instaDces,  tlie  ocular  symptoms  are  **counected  with  the  cause 
rather  than  with  the  conditiou  of  {wlyuria"  (Gowers),  Such  is  almost 
certainly  true  of  the  cases  of  optic  neuritis  reiiorteil  by  van  der  Heyden,* 
uoilatetTil  optic  nerve  at ruphy  publisheil  by  Laycock,^  temporal  hemianopsia 
and  paralysis  of  sixth  nerve  recorded  by  von  Graefe^'  and  temporal  hemia- 
Bopsia  reported  by  David In  such  cases,  with  ecanx^ly  any  doubt,  the 
cerebral  lesion  which  gives  rise  to  the  u<'ular  complication  is  also  responsible 
for  the  p<jlyuria.  In  no  one  of  these  cases  lias  the  writer  been  able  to  find 
a  record  of  a  post-mortem  examination,  David  s  patient  died  with  symp 
toms  of  gross  intracranial  disease,  but  no  autojisy  was  made.  | 
Two  cases  oi'  diabetes  insipid tis  have  been  recorded  by  Galezowski,*  in 
which  he  found  retinal  hemorrhages*  The  extravasations  were  small, 
situated  peripherally,  and  gave  rise  to  no  subjective  symptomSi  Ko  note  is 
given  of  the  appearance  of  the  retinal  vessi^ls,  but  it  is  stated  that  there 
was  no  alteration  in  the  papilla,  or  in  any  tunic  other  than  the  retina^ 
Gayet^  has  recorded  a  case  of  paralysis  of  the  right  sixth  ner%'e  occurring 
suddenly  in  a  male  aged  twenty- eight  suflTeriug  from  diabetes  insipidus* 
The  urine  was  limpid^  clear,  free  from  albumen,  sugar^  or  phosjihates* 
Improvement  of  all  the  Bymptonis  occurred  under  treatment  Tliis  case 
and  Galezowski's  two  cases  seem  to  merit  consideration  as  true  ocular 
complications  of  the  disease, 

IT,  OCULAR  LESIONS  IN  OTHER  ABNORMAL  CONDITIONS  OF  THE 

URINE. 

Scattered  through  medical  literature^  a  few  records  can  be  found  o 
caBes  in  which  ocular  disease  was  assrx'iaied  with  abnormal  couclitions  of 
the  urine  other  than  those  of  albuminuria,  glycosuria^  and  dial>etes  in- 
Bipidus,  The  reports  of  some  of  these  cases  are  incomplete,  and  the  total 
number  is  so  small  that  uo  dogmatic  statements  cau  hii  safely  made  as  to 
the  relation  between  the  txrular  symptoms  and  the  condition  of  the  urine. 
Such  associations  are,  however,  worth  mentioning,  ami  shotild  be  borne  in 
mind  in  the  hojie  that  further  observation  may  clear  up  the  doubtful  jwints. 

In  oxalui^a^  or  that  condition  in  whicli  the  urine  contains  oxalate  of 
lime  in  excess,  disease  of  the  retina  and  vitreous  has  been  noted*  Cases 
of  this  description  have  been  rejiorted  by  Mackenzie^  and  Lelier;*  and  so 

*  Van  der  Hcyden*  Nagers  Jahresbencht,  1876,  8.  19L 
'  Lftvcock,  The  Lancet,  1875,  ?o).  II  p,  242. 

»  Von  Grii^re,  Ztbender'fi  Kliniscbe  Moiifltabl alter  fur  Augenheilkunde,  Ui  ,  1805, 
S.  268. 

*  DuYidj  Nii^pp*  Jahresbcricht,  1889,  492. 

»  Giik^.ow?ki,  Trult*  des  Maladie*  des  Yeujt,  1871,  p.  601 ;  And  TraitI  icon cigrapliique 
i'Ophtfllmoflcopre,  2d  edit.,  1886,  Pbte  V. 

•  Qflvet,  Recueil  d^Ophtalmolo^ift,  1870^  p*  17K 
MjickohKie^  AnTiftlos  d'OculiBtiquts  t.  Uii.  p.  248^  1865* 

•  Leber,  Graefts-Saemificli,  Handbuch  d^r  gefiottjmtea  Au^enbeilkunde,  Bd*  v*  8*  597. 
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troiiblefl  and  oxaluria.  In  Mackenzie's  ami  Leber's  eases  there  was  retinal 
disease  of  a  hemorrhagic  type,  w  ith  tlie  formation  of  cicatricial  bands  and 
new  vessels  in  the  vitreous.  Both  observers  report  improvement  in  the 
ocular  condition  under  treatment  directed  to  the  abnormality  of  the  urine. 

In  phmphaiuriii^  oeular  sy  mptoms  have  been  noted^  and  along  with 
other  ill-defiiifd,  chiefly  nervous,  troubles  have  been  attributed  to  the 
abnormal  ct^ndttion  of  the  urine,  or,  raorc  correctly,  to  that  disturbance  of 
cheniieal  processes  which  leads  to  the  excess  of  phosphates  in  the  urine, 
Phosphaturia  as  a  symptom  ap[j»ears  in  many  different  conditions  of  dis- 
ease, antl  our  knowledge  of  its  patliology  and  significance  is  but  meagre- 
It  may  be  in  this,  as  in  other  abnormal  statt^  of  the  urinCj  that  the  LKJular 
and  other  symptoms  am  mr  rcly  associations  of  the  phosphaturia,  and  that 
all  arc  due  lo  a  common  cause.  The  close^  though  unexplaineil,  relation 
between  the  conditions  of  phoBpliaturia  and  glycosuria  should  be  liorne  in 
mind.^  Hansel  1  ^  has  reconled  the  case  of  a  man  agt^l  tbirty-ninej  in  whom 
he  found  retiual  changes  rcseuibling  those  of  albuminuric  retinitis,  although 
not  quite  charaeteristic»  No  subjetiivc  symptoms  were  complained  of  ex- 
cept failure  of  vision.  The  urine  was  abnormally  abundant  (seventy-nine 
ounces  in  twenty-four  hours)  and  contained  an  excess  of  phospliates,  but  no 
albumen  or  sug:ir,  on  reiK^atcd  examination*  Trousseau*  reports  several 
cases  of  retinal  heraorrhage  which  he  found  associated  with  phosphatic 
urine. 

The  uric  add  diathems  has  been  credited  with  at  least  a  share  in  tlie 
production  of  some  forms  of  ocular  disease,  but  it  is  ne*Klful  to  rememlKT 
that  excess  of  lithic  acid  in  the  urine  is  usually  merely  a  symptom  of  some 
general  malady,  and  tiiat  tlie  coincident  ocular  lesions  may  be  only  another 
indimtion  of  the  morbid  couditiun.  Among  the  few  rt^ports  of  eases  may 
be  meationet]  those  of  Bcrgmeister/  vrho  recorded  four  instances  of  j>06* 
terior  j>olar  cataract  in  patients  whose  urine  ctintained  an  excessive  quantity 
of  uric  acid* 


OCULAR  LESIONS  IK  DISEASES  OF  THE  SKIX. 

The  oeular  lesions  met  with  in  eases  of  skin-disease  are,  in  most  in- 
stan'^cs,  merely  an  extension  of  the  cutaneous  affection  to  the  ti-isues  of  the 
eyelids  and  globe.  In  most  of  the  recognized  affections  involving  the  in- 
t^ument  of  tiie  face  and  spreading  to  the  eyelids^  the  identification  of  the 
di^^ease  in  the  latter  situation  presents  little  difficulty,  although  its  eliaracters 
may  undergo  some  modification  by  reason  of  the  peculiar  anatomical  con- 
ditions in  the  lids.    The  extremely  thin  skin,  the  loose  snbcutiineous  celln- 


raris,  1896. 

«  Hansel  1^  The  Pbikdelphia  PolyeUnic^  January  21,  1897. 

•  A.  Tmusiioau,  Lo  KuUetin  m4dietd,  ApriU  1807. 

*  Bergmeister,  Nngel'i  Jabrosbericbt,  IS&4,  B.  528. 


678 


OCULAR  LESIONS  DEPEXBEXT  UPON  DIS0RDEH6 


lar  tissue,  and  the  abundance  and  large  size  of  glandular  struct ures,  all  lend 
to  modify  the  appearances  of  inilumnmtory  allections  when  invulving  these 
parts.  In  i:ase3  in  which  disease  of  tlie  skin  extends  to  the  palpebral  or 
ocniar  eonjuueti va^  the  appearances  may  be  altened  so  as  to  give  riije  to  some 
diffienlty  in  diagnosis. 

The  involvement  of  the  skin  of  the  eyelids  by  eczema,  imfietigo,  and 
other  common  cut meons  diseases  nce<l  only  be  referred  to  here,  Tljese 
conditions  are  dealt  with  in  an  earlier  section  of  this  work.  The  same 
remarks  apply  in  great  meaj^nre  to  the  more  destructive  lesiionSj  such  m 
luptis  (tnl>ercle),  and  various  forms  of  epithelioma,  which,  commencing  in 
the  adjacent  skin,  attack  in  the i r  course  the  palpebi-al  and,  subsequently, 
the  ocular  tissues.* 

There  are,  however,  certain  shin-diseases  in  the  course  of  which  lesions 
of  some  of  the  ocular  strnctures  arise  which  cannot  he  regarded  as  mere 
extensions,  by  continuity,  of  disease  from  neighboring  parts,  Aj^in,  some 
observers  have  noted  serious  disease  of  the  eye  (f.y.,  oitaraet)  in  association 
with  severe  skin  aBeetious,  and  have  consideii^d  tlie  farmer  as  set?ondary  to 
and  induced  by  the  latter.  In  the  first  oitegory,  the  ocular  lesion,  in  at 
least  some  of  its  eliutcal  characters,  resembles  the  lesion  in  the  skin.  In 
the  second  group  there  is  little  or  no  rescml>lance.  Among  the  most 
remarkable  of  the  oenlar  affet;tions  in  disease  of  the  skin  Is  that  met  with  in 

Penipki^, — Much  difference  of  opinion  has  been  expressed  concerning 
the  relatlonsliip  between  pemphigus  and  a  jMxniliar  intractable  and  destruc- 
tive alFection  of  I  lie  conjunctiva.  The  latter  has  been  described  as  pemphigm 
of  ike  conjiatefira  and  as  fs»enlial  shrinkinf/  of  the  cojijundlva  ;  an  account 
of  its  clinical  features  is  given  in  the  article  on  diseases  o{  the  conjunctiva, 
vol.  iii.  p.  226,  The  diffieulties  in  determining  the  exact  nature  of  the 
eye  affection  arc  considerablcj  and  are  not  lessened  by  the  fact  that  derma- 
tologists are  by  no  means  agreed  as  to  the  diagnosis  between  |iemphigua 
aud  some  other  bullous  eruptions  on  the  skin.  The  dci^clopmeut  of  the 
bullffi  of  pemphigus  on  mucous  membranes  other  than  the  conjunctiva  is 
well  known.  In  the  mouth  and  pharynx  they  are  not  uncommon ;  they  do 
not,  however,  exert  so  lianeful  an  influence  here  as  in  ttie  conjunctiva,  and 
although  a  certain  ani^umt  of  eoutnietion  of  the  buccal  mucous  membraue 
may  result,  with  tlie  ft*rmation  of  band  like  adhesions,  the  disease  is  not 
followed  by  the  very  extensive  shrinking  of  tissue  and  destruction  of  its 
secretory  powers  that  is  seen  when  the  conjunctiva  is  attacked.  The  %^cry 
different  result  {as  rt^anls  scarring)  of  pemphigus  when  affecting  the  skin 
and  when  involving  mucous  membranes  is  note  worthy* 

That  bullae  are  found  on  the  conjunctiva  and  cornea  in  many  of  these 
cases,  and  tliat  they  are  assoeiatctl  with  a  bullous  eruption  on  the  skin,  or 
on  the  buccal  mucous  membrane  in  some^  is  sufficiently  attested  by  pub- 


*  The  ocukr  complicationa  of  erysipelas  nnd  of  herpes  Eustcr  are  deacrlbed  lit  other 
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Iblied  recorda.  There  are,  liowever,  reports  of  cases  in  whieli  no  vesicles 
were  seen  on  t lie  conjunctiva  or  elsewhere,  but  in  whidi  the  atrophic  changes 
in  the  conjimctiva  and  cornea  were  welt  marked.  Under  such  cireiim- 
stances»  st>nie  observers  have  reasuuably  doubtt?d  whetber  tlie  diagnosis  of 
pemphigus  was  justifiable.  The  opinion  seems  to  Ije  gainiug  grouud,  how- 
ever, that  the  term  [lemphigns"  is  the  correct  one  to  apply  to  the  con- 
jLinctival  and  corneal  coodition  origiually  described  by  White-Cooper^ 
under  this  name. 

Statistics  (Wilson,  Kaposi,  and  others)  show  that  pemphigus  is  one  of 
the  rare  di.seasea  of  the  skin.  It  is  therefore  not  surprising  to  finil  that 
]>emphigns  of  the  conjunctiva  is  an  uncommon  atfccti^jn.  It  may  occur  at 
any  age ;  White-Cooper's  imtient  was  a  woman  agcil  twenty- four,  and  the 
next  two  recorded  cases  (dc  Wecker,^  Hardy  ^)  were  seventY*one  and  sixty- 
eight  years  of  age  res|iectively»  In  many  of  the  published  cases  the  dis- 
ease oc.  iirretl  in  infancy  or  childhood*  In  twenty-eight  cases  collected  by 
Morris  and  Roberts,*  the  youngest  specified  age  was  four,  and  the  oldest 
seventy- six*  Three  cases  occnn*cd  in  "  small  children,"  The  average  age 
in  twenty -five  cases  was  forty-one*  The  ixicordcd  cases  of  pemphigus  of 
the  conjunctiva  do  not  agi^e  with  the  facts  as  regards  age  given  by  writers 
on  diseases  of  the  skin,  according  to  whom  pemphigus  is  much  moi'c 
common  in  children. 

The  ocular  afiFection  is  usually  bilateral,  though  often  unequal  in  degree 
ill  the  two  eyes.  In  its  tendency  to  symmetry^  it  contrasts  noticctibly  with 
the  skin  h^ions*  There  seems  to  be  no  constant  relation  Ijetweeu  the  dura- 
tion of  the  skin  affection  and  the  dcvelopmcut  of  the  eye  lesions*  In  some 
instances  only  a  few  weeks  have  elapsed  from  the  first  appearance  of  bull® 
on  the  skin  until  the  conjunctiva  became  implic-ated*  In  others  the  interval 
has  Iwen  measured  by  months  (Hardy)  or  even  years.  It  has  been  stated 
that  pemphigus  may  primarily  affect  the  conjunctiva,  and  in  the  twenty- 
eijrht  cases  collected  by  Morris,  the  disease  was  said  to  have  begtui  in  the 
conjunctiva  in  eight  (28,5  per  cent).  It  seems  prulmble  that  in  some  stich 
instances  the  cutaneous  lesions  have  been  overlooked,  altliough  ivally  pre- 
mliug  the  ocndar  complication*  This  is  one  of  the  many  points  upon 
which  information  is  wanted  in  regard  to  this  interesting  and  serious 
malady.  To  be  of  vahie,  the  information  must  be  obtainc<l  from  careful 
examination  and  observation. 

The  conjunctival  lesions  are  met  with  in  cafses  in  which  the  skin  affwtion 
is  chronic,  and  not  severe*  So  far  as  the  writer  is  aware,  no  instances  have 
been  recorded  of  conjunct! %'al  lesions  in  acute  pemphigus*  The  course  of 
the  ocular  disease,  like  that  of  the  skin,  may  be  very  chronic,  Samclsohn 

*  White-Cf  opf^r,  Royal  London  Ophthalmic  Ho^spital  Reports,  vol.  i.,  1858,  p.  150. 

*  De  Wecker^  Klini^che  Monatsljlatter  fur  Augenhpilkunde,  1S58» 

*  Hnrdy,  Traits  compbtj  de  Wecker  ct  L«n(lolt,  vol.  i.  p.  438. 

*  Mnrris  and  Roberts,  Monatschrift  ftir  prakiiatlie  Derraatologie,  May^  1869.  Theie 
liillei  included  all  published  cas-G^  up  to  dtito. 
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observed  a  vase  in  which  bullm  repeiite^lly  develajxil  on  the  eoiijiiiictit 
surface  af  the  lida  duriug  seven  ycai*s,  und  but  little  atrophy  rt^iilu*cl.  In 
other  instaneeij,  however,  a  much  shorter  jieriod  sufficed  for  extensive  de- 
struction of  tissue.  In  a  exiae  rcL-oi-ded  by  Sileock/  one  eye  was  tk^tmyed 
between  six  and  seven  weeks  after  the  patient  came  under  obsiTvatioOj  and 
the  other  was  seriously  damage^l.  Suppuration  of  the  cMjruea  has  oecurretl 
in  a  few  instaneeSj  antl  has  led  to  rapid  destruction  of  the  eye- 

Tlie  outlook,  when  ont^  |>emphigu5  attacks  tlie  oonjuuctiva,  h  exti'eniely 
un favorable  ;  the  morlvid  process  nearly  always  progresses  till  sight  is  en- 
tirely destroyed.  Only  thi^e  rejwrted  cases  of  recovery  have  come  utider 
the  writer's  notice,  two  by  Saniels4)hri^^  and  one  by  Marcus  Gunn*^ 

lu  addition  to  tlioi^e  montionetl  in  the  text,  notes  of  c^ses  of  pemphigus 
of  the  eonjuucti%*a,  and  refereuees*  will  l>e  fmind  in  the  Transactions  of  the 
Ophthalniologieal  Society  of  tlie  Unitetl  Kingdom,  1886,  1893^97,  and  in 
a  paper  by  Cohn*  aud  in  one  by  Tilley,*  Iiei>orts  of  the  inicrosc*opic  ex- 
amination of  the  diseased  conjunctiva  are  given  by  Sattler,  Gelpke^  and 
Biunnler.^ 

In  two  of  the  more  common  diseases  of  the  skin,  erythema  and 
psoriasis,  ocular  lesiona,  not  from  extension,  have  been  described.  Our 
knowledge  regarding  these  legions  and  the  relatiou  they  bear  to  the  cnta- 
neous  affection  is  too  limited  to  merit  anything  more  than  a  brief  statement 
of  the  observations  which  have  lieen  made. 

Efjthmm. — Several  eases  have  been  reconled^  in  which,  during  an 
attack  of  erythema  multiforme,  large  papillary  aud  in  some  instances  vesic- 
ular elevations  developed  on  tlie  ocular  conjunctiva,  usually  on  the  nasal 
part.  The  J  give  rise  to  very  few  subjective  symptoms,  are  genemlly- 
bilateral,  and  disapi>ear  in  the  course  of  a  week  or  ten  days,  leaving  the 
tissues  uualtere^l  in  apjwarancc, 

Psonasls, — It  has  been  stated  that  in  this  disease  of  the  skin  the  (Con- 
junctiva is  sometimes  aflWtcd.*  Small  foci  of  inflainmation  develi>p,  which 
lead  to  the  formation  of  ulcers*  Iritis  has  also  l>een  uottnt  There  is, 
however,  iusuflicient  evidence  to  establish  a  causal  connection  between  the 
disorder  of  the  skiu  and  the  iuflammation  of  the  ct^njunctiva  and  iris. 

In  the  second  group  of  cases  (that  in  whi(»li  tlie  fK*ular  lesion  is  in  no 
way  similar  to  the  skiunlisease)  the  association  may  be  purely  atieidental. 


^  Silciick,  Transactions  of  the  Ophthalmological  Ek^eit-tY  of  Ihe  United  Kingdom^  vol, 

*Snmi*kohn,  Bericht  dorOphihalnifjlogi^^chen  Gt&ellscliiifl,  Heidelberg,  t&79. 

*  Marcus  Gunti,  TranAactiona  of  the  0|>UtUalmulagicfll  Socvety  of  the  United  Klug* 

dolU,  Tol  3£T,»  lW*y. 

*  Brpsla««r  at^rztUohe  Zeit^chriR*  1880*  Nn 

*  AmHricim  Journnl  *if  Ophthiilinoloj^yT  June,  1887. 

*  KlmiHche  Monnt^bliitter  flir  Au^nheilkunde,  xvi'i.  und  x\V\L 
'  Beimdonnet»  Nagcr*  Jahmlwrieblt  IdH^  3.  I>&2;  Teraon,  Annnle^  d  ^Ovulkivque, 

t.  citiv.  p.  304,  1895. 

*Jfjueii,  Nagid's  Jahrefibericbl,  1896. 


OF  THE  SECRETORY  ANB  EXCRETORY  DRGAK8. 


631 


Monren/  Foerster/  Niedeo,*  anJ  Rothmund  *  have  jmblished  observations 
conceruing  the  occurrence  of  cataract  in  patients  suffering  from  chranic 
iDflaramatory  skin-diBease ;  and  both  Mooren  and  Nieden  hold  that  pro- 
longed afrectioa  of  the  akin  detinitt^lj  prtd imposes  to  the  format lou  of  cata- 
ract* Focniter*3  opinion  was  that  the  chronic  sksn-dlsease  inducted  a  general 
caehejcia.  of  which  the  c^tamct  was  merely  one  of  the  manifestations. 

The  cases  recordeJ  by  Niedcn  and  Rothmund  are  of  interest  even  if  the 
causal  relation  of  the  cutaneous  mahidy  l>e  considered  doubtful.  Nieden's 
case  w  as  that  of  a  girl  in  whom  facial  tcliingiet txus:s  developed  at  the  age 
of  twenty-two.  At  the  same  time  opacities  formed  in  tlie  cortical  layers 
of  the  left  crvstalline  lens^  and  posterior  polar  cataract  in  the  right  Roth- 
mund's caseij  occurred  in  the  children  of  three  families*  living  in  adjai?ent 
villages  in  Austria.  There  were  fonrteen  children,  of  whom  seven  were 
the  auhjcets  of  a  very  unusual  f5irm  of  skin-disease  characterized  by  a  fatty 
degeneration  of  tlie  Malpighian  layer  and  of  the  papilhe,  and  snl>sequent 
atrophy  of  the  epidermis.  This  disease  attacked  the  skin  of  the  tace  and 
arms  l}etween  three  and  six  months  of  age.  A  few  years  later — ie.,  t>€tween 
tl»e  third  and  sixth  year — cataract  began  to  develop,  and  eventually  l>oth 
lenses  became  completely  opaque.  Of  the  seven  child rcu  affected  with  the 
skin-diseasei  five  had  douljle  cataractj  the  remaining  two  were  under  two 
years  of  age  at  the  time  of  the  report. 

Mooren  and  others  have  stated  that  chronic  skin  eruptions  may  be 
accompanied  by  optic  neuritis  and  retinitis.  These  statementSj  however, 
require  confirmation  Ijefore  tb^e  association  can  be  considered  as  anything 
more  than  a  coiucidcnce. 

OCULAR  LESIONS  IN  DISEASES  OF  THE  DIGESTIVE  ORGANS. 

The  ocular  lesions  described  as  occurring  in  the  course  of  the  various 
disortlers  of  the  digestive  organs  (stomach,  intestines,  liver,  etc.)  must  in 
many  instances  be  regardetl  as  having  but  an  indirect  connection  with  the 
gastric  or  other  affection.  It  is  not  very  often  that  a  causal  relation  bt^tween 
the  general  disorder  and  the  ocular  symptoms  can  be  clearly  established* 
In  an  indir^  way,  howeverj  by  interference  with  assimilation  and  nutritionj 
the  gastric  or  intestiual  disease  may  be  au  impjrtant  factor  in  the  pro- 
ductiou,  or  at  least  in  the  aggravation,  of  ocular  lesions 

Numerous  observations  have  been  published  concerning  affections  of  the 
eye  attributed  to  decaying  or  decayed  teeth.  Among  these  are  to  be  found 
cases  of  inflammation  of  tlie  conjunctiva  (of  the  phlyctenular  type),  cornea, 


^  Mooren,  Hnuteinfliimi  und  G^siLhtsstSruoE^on,  ISBi. 

*  Foeruteri  Graefe^SfteiTiiPchj  Hiindbuch  der  ge^ummlea  Augenheilkundc^r  Bd.  vii. 
'  Nieden,  Centmlblatt  ftir  praktische  Angenheilkundcj  December,  1S87. 

*  Rothmund,  Archiv  fur  Ophthalmolngie,  Bd.  xiv.  Abth.  1, 
>  The  cbildren  of  two  of  the  fttixjiliea  were  related  {cousine}^  nnd  eleven  of  the  fourteen 

belonged  to  these  two  famiUes,  In  the  third  family  the  children  (three)  were  the  oflS»pnng 
of  couaina. 
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ami  iris.  Amblyopia,  of  varyiDg  degree,  without  oplithalmoscH>piechaii^^«, 
has  also  been  reeanled  by  several  writers,*  Optic  neuritis  oc*eiirring  ip 
patkntg  suffering  from  dental  disease,  of  which  numerous  exani]ilcs  have 
been  rceordi^],  is  Ui5ually  seeondarj^  to  orbital  periostitia  or  cellulitis  tbllowing 
suppamtion  in  the  aiitrunip 

Perhaps  the  most  frequent  ocular  disturbance  noted  in  connection  with 
dental  irritation  is  that  of  aeeomniotlative  weakness.  Schmidt,^  esjwially, 
•has  dmwn  attention  to  this  assoeiation^  and  has  publislieil  a  series  of  obser- 
vatioas.  Out  of  ninety- two  eases,  he  found  limitation  of  acf*<miraodatian 
in  seventy-three;  the  condition  was  most  froqtient  in  young  individuals. 
The  reverse  of  this — namely^  Sfiasm  of  accommodation — has  also  been  noted 
in  eases  of  disease  of  the  teeth. 

Much  more  serious  than  a  functiotial  disturbancCj  such  as  failure  of 
aeeommoilation,  is  the  optic  nerve  atrophy  which  is  an  ot^casional  sequel 
of  hemorrhage  from  the  gastro-intestinal  ti^ct.  As  is  well  known,  loss  of, 
or  great  defect  of^  sight  may  be  tlie  immediate  result  of  severe  hemorrhage 
from  any  source,  and  whether  spontaneous  or  traumatic.  It  is,  liowever, 
much  more  common  after  spontaneous  hemorrhage  than  after  bleeding 
from  aecid  ntal  or  operative  wounds,^  and,  according  to  most  authorities* 
bfeeding  from  the  gastric  mucous  membra [le  is  the  most  frequent  cause. 
Fries*  found  that  in  a  series  of  ninety- six  cases  the  hemorrhage  was  from 
the  gastro-iutestina!  tract  in  tliirty-five  per  cent. 

The  visual  defect  in  these  cases  may  vary  from  a  slight  degree  of  am- 
blyopia to  ctim[>lete  blind ness^  and  may  be  temporary  or  i)€rmanent.  L#eber 
stares  that  the  loss  of  vision  is  usually  greater  when  tlie  bleeding  is  from 
the  stomach  than  when  it  is  from  the  bowels,  and  Fries's  investigations 
tend  to  support  this  statement  and  show*  that  improveraent  in  sight  is  more 
eouiraon  after  intestinal  than  after  gastric  hemorrhage.  Aceoi-ding  to 
Gowers,  complete  restoration  of  sight  has  never  been  recorded  in  a  case  of 
blindness  fu]lo\ving  hemorrhage  from  the  stomach*  Indeed^  it  ajipears 
establislied  that  even  partial  recovery  is  less  probable  in  eases  of  ha^matem- 
esis  than  in  any  other  form  of  spontaneous  bleeding.  The  loss  of  sight, 
which  is  sudden  or  rapid,  may  be  noted  at  the  time  of,  or  immediately  after, 
the  hemorrhage;  the  patient^  on  recovery  from  the  syncope  induced  by  the 
liiss  of  bhxxl,  is  found  to  lie  blind.  In  other  instances  it  occurs  sliortlv 
after, — ie,^  within  a  few  hours  of  the  attack,  wliile  in  the  majpi  ity  of  cases 
two  to  five  days  elapse  bet^veen  the  hemorrhage  and  the  onset  of  the  am- 
blyopia»    The  interval  may,  it  is  stated,  be  as  much  as  three  weeks  {Berger), 


'  Vide  Hutchmson^  Royal  Lotidon  Opbthnlmie  UospHal  Reporta.  iv.  p.  3S1  ; 
Gi'l,  NafeTa  Jwhresl^eiicht,  1872^  Samolsohn,  lUd.,  1877;  Bull,  Intemalionril  Bentnl 
JourT^ftl,  Mnrch,  IBftS. 

'  Schmidt,  Avch\v  far  Ophlliftlmologie,  Bd.  xiv.  Abtli,  I,  S,  107. 

•  Priet,  in  an  a^mlysls  of  on©  hundred  and  six  casesi  found  only  five  In  wMch  the 
bemorrhag*  woa  traumflitc  in  orisfin. 

*  Fri«r  Kimj'che  M an atsb latter  fiir  Aug-nhoUliUnde,  August,  1S76. 
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Both  eyes  am  affbctt^,  as  a  rule,  and  inequality  in  the  degree  i^,  acconltug 
to  Fries,  uncommon.  In  about  ten  per  cent  (of  cases  fullowiug  hemor- 
rhage from  all  sources)  the  aifection  is  unilateraL 

When  ophthalmoscopic  examination  has  been  made  soon  aft^r  the  onset 
of  eymptoms,  changes  in  the  relinae  and  ]iapillm  have  usually  been  found. 
Theste  vary  from  appearauces  of  slight  retinal  oedema  to  signs  indicative  of 
acute  neuro-retinitis  with  hemorrhages  and  white  ]>atche8  (Foerster, 
Sch weigher,  Hirschherg,  Laiidesberg,  and  others).  In  a  few  of  the  caaes 
exandned  at  a  later  period,  little  or  no  change  in  the  fundns  has  been  found, 
but  in  a  large  majority  the  optic  disks  are  atrophied,  the  ixitinal  vessels 
much  shrunken,  and  there  are  signs  of  degenerat'on  of  the  retina. 

This  serious  ocular  complication  of  gastro-intestinal  djsonlers  is  most 
common  in  cases  of  severe  h^matomesis  in  patients  suffering  from  chronic 
alcoholism.  It  may,  however,  also  be  met  with  in  hemorrhage  due  to 
gastric  ulcer,  malignant  disrase  of  tlic  stomacli  or  intestines,  or  to  hemor- 
rhoids.   The  following  is  a  brief  record  of  a  case : 

Mrs.  A.t  aged  forty -eight,  had  very  severe  hscmatemesis  in  the  early 
morning  of  September  30,  and  became  oolbpseth  Xo  recurrence  of  the 
hemorrhage  took  place.  On  the  morning  of  October  3  the  sight  failed 
rapidly*  On  the  5th  there  was  partial  recovery  of  vision,  but  on  the  6th  it 
again  sank  to  complete  hliudness,  which  was  permanent.  She  was  seen  by 
the  writer  on  October  14,  when  the  condition  ivas  briefly  this  :  Pupils 
motionless  to  light ;  no  perception  of  light.  Ophthalmoscopic  examination 
revealed,  in  each  eye,  a  very  pale,  hazy,  slightly  oedematous  papilla^  sur- 
rounded  by  cloudy  retina,  Uv  which  the  veins,  which  looked  turgid,  wera 
partially  obscnred.  Tlie  arteries  were  narrowed  *  no  hemorrhages  were 
seen.  The  jmtient  had  a  slightly  enlai^l  liver,  and  deforming  arthritis  of 
her  hands;  she  was  much  addicted  to  alcohol.  There  was  no  albumen  in 
the  urine.  She  was  not  seen  again  by  the  writer,  bnt  was  reported  hy  her 
medical  attendant  to  have  remained  quite  blind , 

No  wholly  satisfactory  explanation  of  these  cases  has  been  given  ;  von 
Graefe  suggested  retro-ocnlar  hemorrhage  as  a  cause,  and  others  liave 
attributed  the  sympt<jms  to  inflammation  of  the  optic  nerves,  to  a  disturb- 
ance of  the  circulation  in  the  optic  nerve  and  retina,  and  to  rapid  degener- 
ation of  the  retinal  vessels  inrhiced  by  the  acute  anmmia.  Gowers^  ex- 
presses the  opinion  that  "  one  effect  of  the  loss  of  blood  may  be  upon  the 
retinal  elements  themselves."  It  is  to  be  l>orne  in  mind  that  cases  of 
blindness  following  hemorrhage  from  the  gastro- intestinal  trat^t  always 
occur  in  individuals  who  are  suffering  from  disease  of  these  organs.  So 
that,  in  addition  to  tlie  loss  of  blood,  whicfi  is  not  necessarily  excessive, 
there  may  be  tvther  faetore  concerned  in  the  production  of  the  optic  nerve 
lesions,* 

*  Medical  Ophtbftlmoflcoj>y^  3d  cd. 

*  Further  int<jm&ti<in  cnnc^rning-  the  effect  of  severe  hemorrhage  upon  the  optic  nerves 
will  be  found  in  the  article  on  Oculiir  LeaL^ns  in  Dbeaaes  of  the  Circultitary  System. 
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In  some  of  the  less  serioiis  gastro-intcstinal  disorders,  ocular  symptoms 
may  occur-  The  recsorded  obsGrvatlons  are  not  very  aunierous,  aad  tike 
conueetion,  if  anj^  between  the  al^dominal  and  the  ocular  conditions  is 
genemlly  iUK«rtain.  Atrophy  of  the  optie  nerve  has  been  noted  by  Gale- 
20Wfiki  ^  ill  asjiociation  with  chronic  gastric  disorders  ;  and  Immermann*  lias 
recordaJ  a  t^iise  of  blindness  from  optic  atropliy  following  a  severe  attack 
of  diarrhrea.  Inmicrmaiin's  ciise  was  a  remarkable  one  in  a  bijy  aged  four- 
teen and  a  half,  in  whom  excessive  purgiJig  followed  the  admioistratioo  of 
calomel  and  jalap.  During  the  soeoeeding  night  the  boy  became  completely 
blind,  and  at  a  later  stage  the  optic  disks  showed  well-marked  atropbie 
changes.  The  case  was  one  of  incipient  typhoid  fever*  The  liability  to 
chronic  glaucoma  induced  by  [lersistent  diarrh(ea  (FtDerster),  and  to  acute 
glauc*)ma  by  constipation  (Wicherkrewicz),  should  be  attributed  not  to  the 
intestinal  disorder,  but  to  the  general  nutritive  and  circulatory  disturbance 
engcndeieti  thereby. 

Kales,*  some  years  ago,  desciibcd  a  group  of  cases  of  recurrent  hemor- 
rhage in  the  retina,  and  into  the  vitreous  tvom  the  retinal  vessels,  associated 
with  epiMtaxiss,  in  young  males  in  whom  chronic  constipation  and  high  ar- 
terial tension  were  present.  Sales  held  that  constipation  was  the  main 
factor  in  the  production  of  the  retinal  hemorrhage  in  these  individuals. 
In  none  of  his  patients  was  there  evidence  of  retinitis,  or  of  any  constitn* 
tional  disease, — e.g.,  syphilis,  lenofjcytlieBmia,  etc.  Hutchinson^  has  also 
written  on  tliis  class  of  cases,  but  he  attaches  less  importance  to  constipation 
as  a  cause  of  the  intra-ocular  heraorrhage*  These  eases,  albeit  rare,  are 
now  fairly  well  known,  and  although  the  association  of  symptoms  noted  by 
Eales  has  been  repeatedly  observed,  it  seems  most  probable  that  there  ai^ 
more  factors  than  one  concerned  in  the  production  of  the  ocular  lesions, 
and  tliat  constipation  in  voting  people  does  not  per  ae  lead  to  extravasation 
of  blood  from  the  retinal  vessels. 

In  disease  of  the  liver,  if  accompanied  by  jaundice,  the  subjective 
symptom  of  yellow  vision  (xanthojisia)  is  occasionally  note<i  This  phe- 
Domcnon  m  present  in  a  very  small  percentage  of  cases ;  HirschWrg  j^e- 
ported  five  in  one  thousand.  It  is  most  frequent  in  catarrhal  jaundice,  and 
IS  usually  noted  as  an  early  symptom.  The  explauation  formerly  given, 
and  generally  accepted,  tfiat  the  sensation  was  due  to  a  yellow  tint  of  the 
refractive  media  has  been  called  in  question,  and  it  is  suggested  that  the 
symptom  may  he  the  expression  of  a  toxic  effect  upon  the  retina.  It  is 
almost  certainly  a  peripheral  lesion,  and  in  some  of  its  features  is  analogous 
to  the  yellow  vision  of  santonin -|K)isoning  (Knies), 


>  Gfllezowtkl,  L*Unian  mMien'e,  1876. 

'  ImmermapD^  Arcbiv  fur  Psychifltric*  und  Nefvenkmukheit^n,  xlx.  1,  286, 

*  Ealesj  On  Caie«  of  Roirnftl  Hemorrhage  iiMociated  with  Ephtath  nnd  Corstlpntionj 
Birmlni^li&m  Medical  Review, 

•  HutehiaaoDi  Tranaactioai  of  the  Op1ithalmoU»gi<»l  Socieiy  of  the  United  Kingdom, 
ToL  i,  2^, 
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The  altered  condition  of  the  blood  which  is  present  in  jaundice,  from 
whatever  cause,  may  lead  fo  retinal  hemorrliage.  Liiten  ^  especially  has 
drawn  attention  to  the  (according  to  his  investigations)  frequent  occurrence 
of  blood  extravasation  in  the  retina  in  almost  every  variety  of  liepatic  dis- 
ease in  which  jaundice  is  present.  Junge  *  and  Strieker*  have  also  recorded 
observations  upon  the  occurrence  of  retinal  hemorrhage  in  hepatic  jaundice. 

Landolt/  a  few  years  ago,  published  some  observations  upon  two  cases 
in  which  disease  of  the  liver,  of  the  cirrhotic  type,  and  retinitis  pigmentosa 
coexisted.  He  considered  that  the  hepatic  and  the  retinal  disease  were 
closely  connected,  and  that  the  structural  changes  in  the  liver  and  in  tlie 
retina  were  in  many  ways  analogous.  More  recently  Hori*  has  reported 
the  case  of  a  man,  aged  forty-nine,  who  died  of  cirrhosis  of  the  liver ;  he 
was  greatly  emaciated  and  jaundiced.  There  were  ophthalmoscopic  signs 
of  disease  of  the  choroidal  vessels,  but  no  obvious  changes  in  the  retina ;  the 
visual  fields  were  contracted  and  the  man  was  night-blind.  Post-mortem 
examination  revealed  signs  of  a  chronic  inflammation  of  the  uveal  tract. 

Further  evidence  is  necessary  before  Landolf  s  views  as  to  the  relation 
between  hepatic  cirrhosis  and  d  sease  of  the  choroid  and  retina  can  be 
accepted  in  their  entirety. 

*  Litten,  Zeitschrift  fur  klinische  Medicin,  Bd.  v.  Heft  1. 
»  Junge,  Wiirzburger  Verhandlungen,  Bd.  ix.  S.  219. 

»  Strieker,  Berliner  klinische  Wochenschrift,  1874. 

*  Landolt,  Archiv  fur  Ophthalmologie,  Bd.  xviii.  Heft  1. 

*  Hori,  Archives  of  Ophthalmology,  vol.  xxvii.,  No.  6. 


OCULAR  LESIONS  IN  VARIOLA,  RUBE- 
OLA MORBILLL  SCARLATINA,  ERY- 
SIPELAS, AND  DlPHTHEUmS. 

BY  JOHN  B.  STORY,  F.KC.8,1., 

Surgeon  to  the  RoyMl  Vicloriti  Eye  and  Ewr  Hiwipitnl;  Exatnitier  in  Opfelhalmio  and 
Aunil  Surgery  in  the  Royal  College  of  Siirg«on«,  Ireland. 


VABIOLA. 

Eye- AFFECTIONS  both  during  and  after  variola  are  extremely  comtnon, 
end  almost  every  portion  of  the  whcJe  visual  apparatus  may  be  attacked. 
TJie  mo^t  imiwrtant  o^idar  t'ompliLiitioii  h  iDHaniniatioa  and  ulceration  of 
the  cijfruca,  aud  it  is  to  this  cause  that  most  of  the  blindness  after  ^uiall-pax 
is  to  be  attributed.  Before  the  introduction  of  vaccination,  small  pox  was 
one  of  tlie  most  frequent  causes  of  blindness.  It  has  been  calculated  that 
prior  to  Jenner's  discovery,  both  in  P'rance  and  in  Germany,  thirty- five  i>cr 
cent,  of  all  blind  persons  had  lost  their  sight  from  this  c-ausc.  The  i>er- 
centjige  is  not  nearly  so  high  since  vaccination  has  been  introducetl.  Fuchs* 
Btates  that  in  Fmnce  the  i>er<'entage  amounts  to  seven,  and  in  Germany 
ranges  from  two  per  cent,  to  three  and  six-tenths  per  cent. 

The  frequency  of  eye-complications  in  variola  varies  from  one  per  cent 
to  eleven  per  cejit.  in  the  statistics  published  by  difiercnt  observers,^  and  a 
considerable  proportion  of  the  eyes  affected  are  j>ermancntly  blinded,  usually 
from  corneal  ulceration. 

The  coajunctiva  is  commonly  affected  in  the  early  stage,  as  in  other 
febrile  diseases,  being  usually  congested,  and  <>ecjisioually  presenting  a  m- 
turrhal  inflammation.  The  intensity  of  the  ophthalmia  is  directly  itJated 
to  that  of  the  pustular  eruption  in  general,  and  more  particularly  to  that  of 
the  eruption  on  the  flice  and  eyelids.  If  pustules  form  on  the  conjunctiva 
itself,  the  inflammation  is  always  extremely  severe,  with  profuse  secretion 
and  cheraosis.  The  conjnnc*tivitis  in  these  cases  strongly  resembles  that  of 
gonorrhoea!  infection,  but  rarely  ]>roves  quite  so  serious  in  its  eifccts  upon 
the  cornea.  It  yields  generally  to  treatment  by  mild  antiseptic  lotions  and 
ointments.  The  hemorrhagic  form  of  variola  is  nearly  always  marked  by 
flubconjunftival  ecchymosis,  wliich  may  prfxluce  intense  chemosis. 

The  skin  of  the  lids  is  commonly  a  site  of  ihe  pustular  eruption  (accord- 

*  The  Cause*  and  Prevention  of  BUndaesg,  Wieebnden,  1885* 
'  FticliSj  iL>ct>  citato, 
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ing  to  one  authority,  in  twenty  per  cent,  of  tbe  case§)j  and  so  muvh  swelling 
of  the  tissues  may  occur  that  tbe  eyes  cannot  be  opened  for  several  days. 
In  these  e*ises  conjuuctivitis  la  nan  ally  sevei'e,  and  may  lead  to  corneal 
ulceration.  The  edges  of  the  lids,  too,  may  become  nlcerated,  and  after- 
wards distorted  by  the  subsequent  eieatnzation,  so  that  misplatx:d  ciJia  and 
occluded  Meiboniiaa  duets,  hordeoli,  bleidiaritb  ciliartSj  ectropiumj  trichia- 
sis, distich ia*«is,  aukyloblepbaron,  etc*,  may  result.  Abscesses  may  form 
also  on  tbe  lids  as  in  other  portions  of  tlie  skin  after  the  snbsideuce  of  the 
eruption,  and  produce  various  malpositions  vvbi<,'h  may  rci|uire  o]>erative 
treatment,  and  may  even  lead  to  blindness  from  corneal  ulceration  at  a 
pei*iod  of  time  long  after  the  small-pox  has  been  cured. 

As  rare  c<jm plications,  periostitis  and  caries  of  the  orbital  border  have 
been  observed. 

Small-jjox  pustules  occasionally  form  upon  the  conjunctiva  biilbl,  and 
more  rarely  upon  the  conjunctiva  pali>ebraraui,  the  plica  semihiuarisj  and 
the  canmcula;  but  never,  it  is  said,  iii  the  fornix.  Tbeir  favtyrite  situation 
is  on  the  limbus,  where  they  fi^xiucutly  pn.Kluc?e  corneal  ulccmtion.  They 
do  not  form  ujwn  the  cornea  itself,  according  to  most  modern  authorities,' 
The  pustules  on  the  ccmjunctiva  are  usually  much  smaller  than  tliose  which 
form  on  tbe  skin,  and  in  their  apjicaninec  and  course  resemble  greatly  the 
pustular  inflammation  observed  in  strumous  children. 

Although  the  cornea,  acLording  to  modern  observers,  Is  not  the  site  of 
actual  pustules,  it  becomes  frequently  ulcerated,  either  in  consequence  of 
conjunctival  affcetious  or  more  usually  quite  independently. 

Tbe  corneal  t^oni plications  may  arise  in  various  w^ays.  They  may  be 
causal  by  the  primary  conjunctivitis  without  any  pustides  on  tlie  conjunc- 
tiv^a,  but  more  frefpiently  by  actual  pustules  on  the  conjunctiva,  esjK3cially 
when  situated  on  the  llmbus.  They  may  arise  out  of  a  secondary  conjunc- 
tivitis produced  by  the  eontagium  tmnsmitted  from  broken-down  pustules 
on  the  skin  of  the  eyelids  or  elsewhere,  or  they  may  originate  without 
any  ophthalmia,  which  is  the  type  of  <x)meal  complication  most  frequently 
observed,  and  is  to  be  rt^rdcd  as  an  endogenous  inflammation  due  to 
germs  circulating  in  the  blood.  From  what  is  stated  above  it  is  manifest 
that  the  care  of  the  eyelids  and  crmjunrtiva  is  an  important  branch  of  the 
treatment  of  a  case  of  small-pox,  and  antiseptic  lotions  and  ointments  should 
be  used  continually  even  in  the  mildest  attacks  of  the  disease. 

Tbe  serious  forms  of  keratitis  do  not  mmmonly  present  themselves  until 
the  fourth  stage  (stadium  exsict'ationis),  and  exhibit  every  gradation  from 
superficial  circumscribed  inflammation  t4j  deep  infiltratitms,  abscesses,  and 
hypopyon,  ending  in  perforation^  with  prolapse  of  iris  and  occasionally 
suppurative  panophthalmitis.  Extensive  corneal  sitjipuratinn  is  often  ac- 
comimuied  by  severe  complications  in  other  organs^  and  a  fatal  termination 
is  not  uncommon  after  both  ej^es  have  been  lost. 


*  Fdrtter,  Graefe  und  Saemiech's  Hnndbuvh  dur  gesAmmten  Augenhcilkunde,  Bd.  vii 
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This  metastatic  keratitis  is  the  cause  of  the  vast  majority  of  cases  of 
post-variulous  blludness. 

Kemtomalacia  may  occur  in  variola  m  in  other  exhausting  diseases 
ns  a  forerunuer  of  fatal  coUap^,  It  has  been  observed  as  early  as  the 
eighth  day* 

Geissler  ^  has  observ^ed  the  perraancnt  disapix^mnce  of  a  corneal  opacity 
during  an  attack  of  small-pux  which  destroyed  the  other  eye, 

Tlie  uveal  tract  is  not  so  frecjuently  affected  in  variola  as  tlie  cornea, 
although  iritiSj  choriuiditis,  and  cyclitis  occur  after  small-pox  as  they  do 
after  febris  recurrens.  It  has  been  calculated  that  uveal  affections  form 
fourteen  per  cent,  and  corneal  affections  thirty-five  per  cent  of  the  eye- 
ooniplications  of  the  disease,  and  one  observer  ftiund  iritis  as  a  primary 
disease  in  nine  cases  out  of  fifty-eight  post-varloluns  eye-affections. 

Uveal  inflammations  ako  do  not  c^jmmonly  appear  before  the  fourth 
stage  (stadium  exsicmtionis).  Tiic  iritis  is  usually  of  the  so-cidled  serous 
type,  and  is  commonly  associated  with  chorioiditis  and  opacities  in  the 
vitreous*  It  occurs  most  fi-equently  after  the  exantliem  has  disappeared, 
in  the  j>eriod  when  abscesses  and  boils  begin  to  develop.  In  consequence 
of  the  lateness  of  its  oocurrence^  it  is  described  by  Hirsehbei^  as  "post- 
variolous"  iritis* 

Circumscrtljed  chonoidal  inflammation  is  rare.  It  is  recorded  by  Knies,* 
Suppurative  chorioiditis  of  metastatic  origin  also  occnrsj  according  to  Fiichs. 
The  so-aillcd  ciliary  irritation,  which  is  found  sometimes  as  early  as  the 
fifth  day,  is  often  only  a  symptom  of  corneal  or  iritic  disease^  but  may 
exist  independently.  It  is  cliaracterized  by  slight  i^ericorncal  injeciion, 
photophobia,  lacrymation,  tenderness  on  predsore,  and  small  motionless 
pupib  It  may  persist  for  a  cfjnsiderablc  time  after  the  termi  nation  of  an 
attack  of  small-pox,  and  apjiears  to  be  more  frequent  in  the  milder  than 
in  the  severe  eases  of  the  exanthem. 

As  the  result  of  cliorioidal  inflammation  with  implication  of  the 
vitrH>us  humour,  posterior  polar  cataract  occasionally  develops.  Glau- 
coma also  has  been  ohserveil  by  Adkr  duiing  variola,^  and  similar  cases 
are  reeonled  by  v.  Graefe,  Watson,  and  Coccius,  Manz  has  reeortled 
two  eases  of  retinitis  after  small-pox,*  and  Adlcr  three  of  neuro-retinitis 
diffusa  and  nephritica  which  api>€ared  in  the  stage  of  desiccation,*  Ura?mie 
amaurosis  in  variola  is  rare,  according  to  Leber,^  although  renal  disease 
is  not  so  infrtH|uent  as  a  eomp!  ligation  or  sequela  of  small-pox,  and  albumi- 
nuria may  produce  eye-lesions, 

1  Jflhr^berielit  der  Ophthftltnologio  von  NftS^el,  1872^  S.  2Q6. 

'  Die  BexieliungMi  des  Seliorgans  und  seiner  Erkraiikungen  zi\  den  librigeo  Krank- 
heitcn  dcs  Kdrpc^ra  und  seiner  Or^ane,  Wresbudeti,  181^3. 

*  Toxt^Bodk  of  Ophthulinology,  tmnfiluled  hj  Dii»T>e,  1P9^1. 

*  Juhresberieht  der  Ophtbalmologle  yon  Nftijel,  1ST4,  S.  378. 
B  Ibidem,  ISTI,  S.  180. 

*  Ibidem,  1874,  S.  4\iL 

T  Gniere  und  Saeniij!€h^&  Huodbuctb  der  geafunint^n  Austin  lie  ilkunde,  Bd.  t. 
Vol..  IV.— 44 
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rremorrhage  may  occur  in  the  optic  nerre,  Knies^  attributing  to 
cause  some  of  tlie  neuritis  wliieh  has  I>eeo  observed  after  small-poK. 
Chronic  dacryocystitis  is  a  n6t  iufreqiient  sequel  of  variola,  and  acute 
dacryocystitis  may  also  occur  in  the  lattT  stages  of  the  actual  dbease, 

Va-cchiaiion, — Thanlis  to  tlie  discover}-  of  Jenner^  smaU-pox  m  not  now 
the  scourge  it  was  in  former  times,  and  it  is  only  rarely  that  the  ophthalmte 
surgeon  of  the  present  day  has  to  deal  witli  the  disease  or  the  ocular  lesions 
r^uUhig  from  it  It  is,  however^  not  to  be  forgotten  that  vaccination  itself 
has  cauHcd  ocular  troubles  of  no  insignificant  characten 

Phlyctenular  conjunctivitis  and  eczema tous  inflammation  of  the  skin 
of  the  face  aud  eyelids  may  occur  after  vaccination,  and  are  very  probablv 
caused  by  it.  These  lesions  are  not  of  grt.*at  imptntance;  but  if  the  lids 
or  conjunctiva  are  accidentally  vaccinated,  serious  consequences  may  ensue. 
Vaceine  vesicles  may  form  on  the  lids  without  causing  raucli  trouble;  but 
cases  are  on  record  in  which  malpositions  of  the  eyelids  have  been  produced 
by  cicatrization  of  tJie  resuUing  ulcers.  Thompson^  has  obser\*ed  auky« 
loble|)ljaron  in  a  man  whose  eyelid  had  been  infected  by  the  vat^eine  vesicle 
on  his  child^s  arm,  A  similar  case  of  almost  complete  ankyloblepharon 
(as  yet  unpublished)  was  recently  operated  on  by  Arthur  Benson  in  St, 
Mark^s  Ophtlialraic  Hosjjital^  Dublin.  The  jiatieut  was  a  child  who  had 
been  sleeping  in  the  bed  with  a  brother  who  had  been  vaccinated.  After 
the  operation  the  cornea  was  found  to  Ije  normaL 

The  disease  is  generally  situatetl  at  the  angle  of  the  lids^  the  infection 
being  probably  rublxid  on  in  that  loeality  by  the  patient's  finger.  After 
some  four  days  itching  and  pain  are  felt,  and  an  intiammatory  cedema 
appears,  which  almost  completely  closes  the  lids.  A  superficial  ulcer  then 
forms,  which  simulates  to  some  extent  a  primary  syphilitic  soi'e.  The 
inflammatory  oedema  may  spread  over  the  nose  and  cheeks  and  down  to 
the  neck.  The  preauricular  glaud  is  sw^oUen  and  tender.  The  conjunctiva 
becomes  chemosed,  but  the  cornea  usually  remains  clear  during  this  period. 
Several  frcsli  uloers  may  form  along  the  margin  of  the  lids.  After  eight 
to  twelve  days  the  acute  stage  begins  to  subsidcj  and  cicatrization  is  com- 
pleted in  about  three  weeks.  Just  as  in  variola,  however,  after  the  acute 
inflammation  is  over,  corneal  complications  may  appear  in  t!ie  form  of  inter- 
stitial keratitis,  superficial  or  deep,  accompanied  by  iritic  congestion  and 
deposits  on  Descemet's  membrane.  A  peculiar  concentric  arrangement  of 
the  t^iDrneal  opacity  has  l)een  described  by  Sclurraer,*  w^hieh  lie  regards  as 
liossibly  caused  by  the  shrinkmg  of  a  fibrinous  exudation  on  the  posterior 
surface  of  the  cornea.  These  opacities  did  not  clear  entirely  in  any  of 
ScUirmer's  cases,  though  they  became  less  dense.  Most  of  the  recorded 
instances  rec^veied  with  but  trifling  permanent  opacity,  but  in  others  sup- 


*  Loco  citato. 

'  Treti?actioTi«  of  the  Ophthiilmolo|*icft!  Soeietj  of  the  T^nitpd  Kingdom,  vrA.  xlL  p, 
»  Bericht  uberder  Oph:halmuloguichen  Geiellachaft  zu  Heidelberg,  389 J,  S.  14. 
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piiratioQ  appeared  and  dense  opacities  rosiilted,  Hypopyan  and  perforation 
of  the  cornea  are  pos.^il>le.  I  was  consulted  in  1894  by  a  medical  man, 
whose  case  k  worth  I'ccording  iur  its  severity,  for  the  accui-acy  with  which 
the  period  of  incubation  can  Ije  deternilneil,  and  also  for  the  proliJibility  of 
Uie  corneal  affection  being  primary  in  this  case.  The  inf^-tion  occurred  in 
breaking  a  capillary  tube  of  lymph,  wheo  aomething  went  into  his  left 
eye,  whether  glasa  or  fluid  could  not  be  determined.  He  washed  the  eye, 
and  forgot  all  about  the  occurrence  for  four  days.  His  eye  then  began  to 
become  itchy  apd  painful  and  inflamed.  I  eaw^  him  fifteen  days  after  inocu- 
lation, and  found  general  conjunctival  vascularity,  with  a  gclatmous  ha^e 
of  the  \vhole  corner  and  va-^cularity  of  its  upper  border,  Tln^ee  weeks 
later  I  again  saw  bim,  and  found  the  cornea  clear,  except  for  a  curved,  in- 
filtrated, almost  marginal,  nicer  above,  with  dense  pannus  at  the  correspond- 
ing edge  and  a  faint  inliltration  more  centrally,  A  small  hypopyon  Mas 
present  Under  treatment  by  cauterization  and  antiseptics  the  ulcer  grad- 
ually healed  and  the  hypopyon  absorbed,  returning  twice,  however,  befoi^ 
final  absorption.  A  small  ulcer  remained  after  the  hyixjpyou  had  finally 
disappeared,  whicli  ulcer  perforated  one  day  without  warning  or  ai>parent 
reason,  and  then  promptly  healed,  leaving  a  dense  leuooma  without  iritic 
adhesion*  At  no  time  were  any  of  the  concentric  rings  of  opacity  described 
by  Schirraer  present. 

Pemphigus  of  the  conjunctiva  has  been  observed  after  vaccination  by 
Tilly,^  The  condition  resulted  In  blindness  of  both  eyes.  Suppurative 
chorioiditis  of  mctnstatic  origin  may  also  follow  vaccination,  as  it  doee 
vainola  and  otlier  acute  infectious  disc^ases.^ 

VARICELLA- 

Acute  iritis  with  hypopyon  has  been  observed  after  varicella,  and  one 
observer  has  rec^iJed  a  ease  in  which  the  eruption  on  the  eyelids  preceded 
that  OD  the  rest  of  the  skin, 

RUBEOiJi  MORBILLL 

Ocular  lesions  present  themselves  at  the  commencement  of  an  attack 
of  measles,  and  are  usimlly  among  the  ejirliest  symptoms  which  attnw^t 
attention  even  l)efore  the  eruption  of  the  exanthem  ujjon  the  skin.  After 
the  febrile  attack  has  sulisided,  ocular  troubles,  which  doubtless  dejiend 
upon  the  efifet^ts  of  the  dyscmsia,  ai'c  also  frequently  exjjerienccd.  These 
may  ]>ersist  for  a  long  period  of  time  after  the  actual  attack  of  measles  has 
passed  ofl*.  In  addition  to  these  common  complications,  a  certain  numlier 
of  rare  cases  of  serious  ocuhir  lesions  occurring  during  or  shortly  after  an 
attack  of  measles  have  been  recorded, 

Tlje  onset  is  usually  accompanied  by  well-marked  conjunctival  catarrh^ 

>  OpMhfllmologicftl  Report  of  the  American  Medical  Aseociatifm^  Ophthtilraic  Review, 
fQh  vu  p.  24  L 

» Fuch^T  locfi  citato. 
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wlik4i  presents  the  ordinary  signs  and  syniptoniB  of  that  disease.  The 
mncijus  membrane  is  congestedj  its  secrt^tion  increased^  and  plioUiphubia 
and  lacr}'mation  are  presentj  the  former  sometimes  to  an  extreme  degi^e. 
Corneal  complications  are  extremely  rare^  and  the  conjunctival  atlectioa 
usually  passes  off,  even  without  treatment,  before  the  stage  of  desqua-^ 
mation  is  reached*  Fur  treatment  it  is  usually  sufficient  to  wash  the 
conjunctiva  w  ith  solution  of  boric  acid,  and  to  apply  a  little  vaseline  to 
the  edges  of  tbe  lids  at  night.  If  the  pliot<jphobia  is  excessive^  it  cao 
generally  be  relieved  by  instilling  a  solution  of  sulphate , of  atropine  or 
hydroehlorate  of  cocaine,  or  a  combination  of  the  two,  into  the  conjunc- 
tival sac. 

More  vigorous  trea t men t^  such  as  nitrate  of  silver  solution^  ett**,  is  rarely 
required,  but  occasionally  alier  the  acute  attack  passes  off  a  chronic  con- 
junctivitis R'niaius,  which  is  to  be  treated  in  tlie  ordinary  way.  Porster^ 
states  that  eyes  are  iu  exceptional  cases  destroyed  by  diphtheria,  ulcerative 
ivcratitis,  or  keratomakcia  immediately  after  an  attack  of  measles,  Fuchs  » 
alludes  to  the  i>eeasioual  occurrence  of  a  diplitherittc  or  blennorrha?aI  con- 
junctivitis in  the  early  stage,  which,  however,  is  not  to  be  confounded  with 
true  blennorrhea  or  diphtheria.  In  these  cases  the  cornea  is  endangered. 
Fuchs  has  also  observed  inflammation  and  suppuration  of  the  Meibomian 
glands  in  the  stage  of  convalescence. 

The  skin  of  the  lids  is  of  conrs^^  just  as  liable  to  be  affected  by  the 
exanthem  as  the  skin  elsewhere.  After  the  general  disease  has  subsided,  a 
number  of  strumous  eye-affet*tions  often  show  themselves  during  the  suc- 
ceeding months.  The  princijjal  of  these  are  catarrhal  and  phlyctenular 
ophthalmia,  superficial  vascular  keratitis,  and  marginal  blepharitis.  They 
are  amenable  to  the  usual  local  and  general  treiitment  of  such  affections. 

Among  other  troubles  during  tins  period,  paresis  of  aecommudation 
may  occur. 

Lesions  of  the  deeper  parts  of  the  visual  a|)paratus  have  been  occasion- 
ally seen  during  an  attack  of  measles,  or  after  the  attai-k  has  passed  off. 
Nagel  ^  has  recorded  the  case  of  a  boy,  aged  eight  years,  who  on  the  fourth 
day  became  comatose,  and  developed  convulsions  with  opisthotonos  and 
dilatt^d  pupils.  The  coma  disap[>eared  in  ten  days,  and  the  eyes  were  then 
found  to  be  blind,  the  pupils  reacting,  however,  sluggishly  to  light.  There 
were  no  ophtljalmascopic  lesions  visible,  and  the  sight  improved  during 
the  next  three  or  four  weeks,  Si>eech  and  hxM^motion  were  also  affected. 
Finally,  the  vision  became  nearly  completely  restored  under  treatment  by 
strychnine  hypodermically, 

Nagel  notes  in  the  same  publication  two  eases  of  bilateral  and  perma- 

1  Foister,  Gr»efe  und  Saeroiicb**  Handbuch  der  gesammten  Augetiheilkunde,  Bd.  tIL 
B,  16L 

«  Fuclis,  E.,  Teit-Boiik  of  Ophthfilmuk^py  (Eusrlisb  editioti),  1891,  p.  07, 
*  Nage!.  Bebundlung  der  Araiiurwcn  und  AtiibljropJen  durth  Strychnin,  Tubingeu, 
Jahresberielit  der  Dpbthiilmologie  von  Kagel,  1371,  S.  SiS. 
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nent  blindness  after  measles,  in  one  of  which  optic  neuritis  was  present 
The  epidemic  in  which  Nagel's  eases  occurred  was  characterized  by  severe 
head-complications  and  deaths  from  meniny;itiSj  which  is  rare  in  measles* 

A.  V,  Graefe  *  has  recorded  a  mm  of  bilateml  blindness  during  f-ouva- 
lescence  from  measles.  The  ophthahnosct^fHi  revealed  a  delicately  diffused 
haziness  of  the  papilla  and  neighbouring  retina,  which  rapidly  cleared  oft\ 
Normal  sight  was  obtained  in  eight  weeks, 

Leber ^  states  that  he  has  been  unable  to  find  any  undoubted  case  of 
uneniie  amaurosis  in  measles,  and  that  onlv  one  case  of  albuminuric  reti- 
uitL^  after  measles  was  then  on  rci^oixl, — viz,,  one  published  by  Horner,  in 
Kfintsche  JlomttsbkWer  fur  AxigmheUkimdv  for  1863. 

Carit^ras  Arago  *  ha.«i  observed  optic  neuritis  in  a  ease  of  measles  in  wliich 
meningitis  was  ])reseiit.  This  ease  termitiated  fatally.  In  another  piticnt 
the  same  observer  has  seen  extreme  amblyopia  with  contracted  retinal 
arterim. 

Boucher  *  records  tlie  t^ase  of  a  man  whose  sight  Ijecame  affected  some 
three  weeks  after  an  attack  of  measles.  Tlie  loss  of  sight  was  preceded 
by  a  deep  semi-comatose  sleep,  and  am^mpanicd  by  some  niicertainty 
and  feebkmcss  in  muscular  movements.  The  fundus  ocnli  was  normal 
at  first,  but  some  two  weeks  later  there  was  a  delicate  grayish  haziness 
of  the  retina  and  papilla.  Partial  atrophy  of  the  ner%'es  resulted,  Boueher 
attributes  the  blindness  to  a  lesiun  of  the  occi{utal  lobes,  basing  his  con- 
clusions principally  upon  the  jjersistenee  of  the  pupillary  reflex,  and  upon 
the  fact  that  the  ophthalmoscopic  changes  were  not  present  till  two  weeks 
after  the  blindness.  He  quotes  a  case  of  CalmeiTs,  io  which  blindness 
following  measles  was  considered  to  l^e  due  to  affection  of  the  oceipital 
loV>es,  the  post-mortem,  however,  being  made  several  years  after  the  bllnd- 
nes33  apix^aretl* 

Wo*^ds*  records  two  cases  of  blindness  after  measles,  due  to  double 
optic  neuritis,  wliicli  apparently  came  on  during  tlie  stage  of  wnvalescenee. 
He  divides  the  cases  of  blindn<^  after  measles  into  two  classes  :  (1)  those 
showing  no  eye-lesions  till  late  in  tlie  hi.^tory  of  the  case;  (2)  those  with 
marked  neuritis  from  the  beginning.  The  former  are  apparently  due  to 
cerebral  lesion,  probably  vascular,  witli  consecutive  oerve-disease;  the 
latter,  to  basal  meningitis  and  neuritis. 

The  evidence,  however,  does  not  seem  conclusive  that  the  cases  of 

*  V^Graefe,  Uebcr  Ncuroretinitm  undg«fwiss«  Fiill^  fVxlmimrender  Erblind^ingi  ArchiT 
far  Ophthwliuologip,  Bd,  xii.  2,  S.  138. 

*  Leber^  Th.^  Gm^fe  and  Sa(jmkch'i  Hundlmob  dor  gcsammtGa  Aii^entieilktinde, 
Bd,  v.Sfl,  811,  955,  96S. 

*  Cjarroma  Arago,  Die  Masern  iind  ihrt*  ver&chiotlerit'tj  priinitWen  mid  uonsectjtiven 
Miiiiirc<^tath>nr>n  am' Augo,  Centpulblatt  fnt  praktlsehe  Ail^rt^nheUkumle,  October,  1882. 

*  Boucher,  Roiigeole  AmMyopie  d'Ori^ne  cfr^bmle,  Soci^t^  d*Qphttdmo1ogie  de  Pant, 
Becueil  d'Ophthnimtilo^t!,  18S8,  p.  716, 

^  WofKU,  H.^  Optro  Neuritis  after  Measles  aad  Intermittent  Fever,  Archive*  of 
Opbtbiil mology,  vol.  xsi,  p.  95. 
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optic  atropliy  supposed  to  be  instaiices  of  ceutral  lesion  may  not  be  due  lo 
retrobulbar  Dtniritia  of  basal  origin,  as  was  held  by  Albrecbt  von  Graefi-J 
The  delitntii  grayish  haziness  of  the  retina  and  papilla  which  has  bti-a 
observed  in  these  cases  is  not  easily  aii^ounted  fur  if  the  primarv  l<siaa 
is  restricted  to  the  visual  centres. 

Wadsworth^  i^corIs  thiw  inst;inces  of  optic  neuritis  after  meesle^ 
with  cerebral  symptoniSj  and  one  with  paralysis  of  the  abdut'cns.  The 
case  reotwered ;  of  the  other  two,  one  died  of  meningitis,  and  the  mx)d 
recovered  with  blindness  from  atrophy  of  the  optic  nervt-s. 

Optic  neuritis  niuy  also  oecur  as  a  sei!ondary  result  of  measles,  the 
iiecting  link  being  furnished  by  otitis  inedia,*    The  ocular  lesion  is  either 
the  result  of  meningitis  due  to  the  ear-disease,  or  is  one  of  the  efiectayf 
general  pyaemia. 

Fieuzal*  describes  spontaneous  gangrene  of  the  eyelid  as  a  setjuelaf 
mea^hs,  and  Lindner*  attributes  daeryoadeuitis  to  the  same  muse. 

Finally,  measles  is  not  an  uumixed  evil,  for  it  has  had  the  liappy  effect 
of  curing  pre-existing  trachoma  and  pannus  in  a  case  jm*nled  by  Fiil- 

scahlatina.  " 

The  princiijal  ocular  lesions  which  have  been  observed  in  this  aflktloa 
are  catarrhal  conjunctivitis,  wliich  occurs  in  this  as  in  other  acute  e:^autll^ 
mata,  and  amaurosis  or  amblyopia,  which  is  generally  the  result  of  miel 
complieations.  The  skin  of  the  eyelids  is,  like  the  rest  of  tlie  skiu,aic 
by  the  exanthem  in  many  cases,  but  not  to  such  an  extent  as  to  be  of 
im]wrtance.  The  conjnnctivitis  needs  no  special  description,  as  it  diffm 
no  important  respect  fram  that  occurring  in  measles. 

Many  cases  of  amaurosis  or  amblyopia  are  on  record*    These  are  eitber 
complications  during  an  attack  of  scarlatina,  or  occur  shortly  aiWr  the 
sidence  of  the  fever. 

Ebert^  has  recorded  three  eas©i  of  sudden  blindn^s  coming  on  i 
*   convulsions  and  stupor*    All  the  cases  recovered,    la  one,  ophthal 
geopic  examination  gave  a  negative  result*    The  pupils  reacted  to  li|fit 

»  Wndt worth t  Neuritis  after  Medslesj  Tranaacttoni  of  tlie  American  Optblliftliiiolofktl 
Society,  July,  18S0-  Arcliives  of  OphthjRlmolojryi  is.  8,  p.  S41. 

»  Keller,  Ni^uritis  optica  bei   Mittelohrerkrankung,  Munateschrift  flip  O" 
kunde*  June,  ISBR,  S.  149. 

*  FieitaiiU  Spbiicele  de  la  Paupiere  suite  de  Bougeok^  Jabrcssberldit,  188T, 
CentTfilblMtt  fOr  praktiaehe  Augenhellkuttde,  1887*  S.  184, 

*  Lindner,  L.,  Xrei>er  die  Bubaudluxig  einiger  AugenerkrankiiDston  naeb 
liiflvienssa  Epidemie^  Wiener  Medici  iibcbe  Wochenschrift,  Nos.  16  and  IT;  J  ah 
1801 »  S.  448. 

*  FinlkowskT,  Em  Fall  ron  Hdlung  mehrerer  AugeDerki^nkungen  unterdem  ffioU 
von  Maaorni  Siuungsbericbt  der  Medicinische  GepelUchnft  ^ij  Biioaburg;  JalimbcHi 
1888^     538.    Trachoma  and  PanntJS  curt^d  by  im  AtUick  of  Meiitles, 

T  Foreter,  Gmefe  und  Siiemisch^i  Handbuch  der  gesamroteti  Augenheilkmide,  B<I  ^ 
8.162. 
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-which  enabled  him  to  locate  the  lesion  above  the  corpora  quadrigemina, 
letween  these  bodies  and  the  visual  centres.  Albuminuria  was  present  in 
all  the  cases. 

F5rster^  cites  a  case  of  blindness  lasting  for  sixteen  days.  In  this  case 
there  was  albuminuria^  but  there  were  no  convulsions. 

Monod'  has  observed  absolute  amaurosis  ushered  in  by  convulsions 
and  lasting  for  four  days.  Albuminuria  was  present^  and  the  pupils  reacted 
to  light. 

Power'  has  described  a  case  in  which  albuminuria  had  existed  for  ten 
days  before  a  sudden  and  complete  amaurosis.  The  latter  lasted  for  five 
days,  and  vision  was  then  gradually  restored  in  three  weeks. 

Loeb*  records  a  case  of  ursemic  convulsions  and  dropsy,  with  amau* 
rosis  and  paresis  of  the  left  arm.  The  irides  reacted  to  light,  and  vision 
retunied  in  twenty-four  hours.  The  motor  lesion  remained.  He  cites 
anotlier  case  in  which  the  amaurosis  preceded  the  convulsions. 

Martin  ^  has  observed  sudden  and  temporary  amaurosis  in  scarlatinal 
nephritis. 

The  above  cases  are  quoted  by  Forster,*  who  calls  attention  to  th6 
fact  that  in  all  of  them  albuminuria  was  present,  and  that  the  amaurosis 
occurred  in  the  desquamation  stage  after  a  period  of  generally  favorable 
symptoms.  The  amaurosis  was  ushered  in  by  cerebral  symptoms,  head- 
ache, convulsions,  vomiting,  and  stupor.  It  came  on  suddenly,  was  bi- 
lateral, and  for  a  time  was  complete.  No  ophthalmoscopic  lesions  were 
detected,  and  the  blindness  gradually  cleared  off.  There  can  be  no  doubt 
that  these  cases  must  be  classed  as  ursemic. 

A.  V.  Graefe  at  one  time  advocated  the  theory  that  the  amaurosis  above 
described  is  differentiated  from  ursemic  amaurosis  by  the  reaction  of  the 
pnpils ;  but  cases  of  undoubted  ursemic  amaurosis  with  no  connection  what- 
ever with  scarlatina  have  been  observed  with  the  same  pupillary  phe- 
nomena, so  that  this  argument  against  the  ursemic  origin  of  the  amaurosis 
<^annot  hold  good. 

fietinitis  albuminurica  occurs  aft;er  scarlatina,  but  is  not  frequent.   It  is 


^  F6r?ter,  R.,  Scharliich  mit  nachfolcjendor  Nierenerkrankunsj  und  transitorisohe 
^''^lindung,  from  Jahrbuch  fiir  Kinderhcilkunde  und  physische  Erziehung  in  Klinische 
'^'-^t^atsblatter  fur  praktische  Augcnheilkunde,  1872,  8.  346. 

^  Monod,  Albuminurie  aigue  consecutive  k  la  scarlatine,  convulsions  epiloptiformes, 
^^^urose,  gu^rison,  Gazette  des  Hdpitaux,  1870,  p.  113;  Jahresbericht  dcr  Ophthalmp- 
von  Nagel,  1870,  8.  870. 

*  Power,  Ctise  of  Complete  but  Temporary  Loss  of  Vision  in  an  Attack  of  Scarlet 
^^Ver,  Practitioner,  May,  p.  267;  Jahrcsbericht  der  Ophthalmologic  von  Nagel,  1871, 

B41. 

*  Loeb,  Transitorische  Erblindung  und  persistirende  Paralyse  nach  Scharlach,  Jahr- 
^■^ch  fiir  Kifiderheilkunde,  Bd.  viii.  8.  194  ;  Forster,  loco  citato. 

*  31artin,  St  Bartholomew's  Hospital  Keports,  1807,  p.  246.  Temporary  Blindness 
Mter  Scarlatinal  Nephritis  with  Dropsy,  Forster,  loco  citato. 

*  Forster,  Graefe  und  Saemisch,  Handbuch,  loco  .citato. 
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more  a  eoraplication  of  the  chTOnic  form  of  Bri^lit's  disease  than  of  the 
croupous  ueptiritis  which  is  found  in  scwlatina*  The  pn^jrnosis  is  more 
favorable  than  in  albuminuric  i-etinitis  imconneeted  with  an  exantliem,  but 
|xirtial  optic  atropliy  has  been  observed.^  The  sight  cati  also  be  affected  as 
the  niflult  of  gcarlattna  without  tJie  presence  of  albninlntiria  or  any  evi- 
dence of  kidney-disease,  as  in  tJie  eaise  recorded  by  Hiwlges,*  where  throm- 
bosis of  the  central  artery  w^as  observeil  in  one  eye  of  a  growing  girl  while 
recovering  from  scarlatina.  In  tills  ca*5e  the  urine  was  normal,  so  that  the 
ocular  lesion  may  possibly  be  attribated  t*>  debility  induced  by  the  disease. 

Pfliiger^  has  observed  i>apiIlo-mtiuitis  after  g^rlatiua  without  kidney- 
affeetionj  and  the  same  phenomenon  has  iM^eu  observed  by  Betke,*  thougii 
in  tlie  latter  case  the  patient  had  sufferetl  at  an  earlier  jieriod  fram  hemi- 
plegia. Leber*  records  a  case  of  a  boy  who  became  blind  without  ophthal- 
moseopic  signs  and  with  normal  urine.  The  only  assignable  cause  was 
latent  scarlatina,  and  Licber  seems  to  regard  this  peculiar  aise  as  somewhat 
analogous  to  the  post-diphtheritic  lesions  in  other  nerves. 

Occasionally  accommodative  asthenopia  shows  itself  after  scarlatina  as 
it  does  after  measles.  It  may  persist  for  a  very  long  period  of  time  even 
after  the  gcneiul  health  is  completely  re-established* 

Scarlatina  may  indirectly  be  the  cause  of  serious  ocular  lesions,  For- 
stcr*  instances  the  case  of  a  boy  of  nine  years  who  suffere<l  from  caries  of 
both  temporal  bones  and  complete  paralysis  of  Iwth  facial  nerves.  Both  cor- 
ne©  were  destroyed  in  consequence  of  the  lagophthalmos^  and  the  unfortu-* 
nate  patient  became  blind  as  well  as  deaf,  Fuclia,  in  his  Text-B<x»k,  states 
that  suppurative  chorioiditis  of  metastatic  origin  may  occur  in  scarlatina  as 
in  typhus,  variola,  etc.  In  most  if  not  in  all  of  the  recorded  cases  suppura- 
tive otitis  has  preceded  the  chorioiditis  (or  retinitis), 

Phillips^  has  observed  au  cedema  of  the  upper  eyelid  during  scarlatina 
which  also  is  apparently  associated  with  suppurative  otitis.  The  swelling 
Avas  not  white  and  doughy  as  in  renal  dropsy,  but  tense  and  livid,  and  in  the 
cases  reconled  it  was  most  marked  before  rupture  of  the  membrana  tym« 
panij  and  increa'sed  afterwards  if  the  discharge  from  the  ear  l>ecame  less 
free,  Phillips  considers  It  probable  that  the  affection  is  connected  with 
thrombosis  of  the  eavernons  sinus. 


^  HntDor,  Zur  Rotiimlprkrankung  bei  Morbus  Brierhtii,  KlinWhe  Monat*blfltter  fur 
Augenbeilkuhde^  1863^  S.  71  j  Horingj  Relinalerkrankung  bei  Morbus  Brightiii  ibidem 
S.  216. 

'  Oplitbalmic  Review,  voL  iv,  p.  29fl, 

*  Pfluger,  Nmritis  Optkia^  Aivbiv  tnr  Opbtbalmologie^  Bd,  xxiv,  2,  S,  180. 

*  Bc^tke^  Amblyopie  ntieh  Scarlfttina,  Kiiniscbe  MoDfttsblatter  fur  Aug^nbellkunde, 
S,  201. 

*  Leber,  Graofe  and  8ttemiseb*a  Hftudbiicb  der  gesatxiinten  Augenheilkuude^  Bd.  V. 
a  1048. 

*  L<»cn  citato^ 

»  rbintps.Sydner.  Cusc*  of  <Edemftof  the  Upper  Eyelid  dttrfog  Scarlet  Tever,  Britisb 
Hedleal  Journa1|  IBB^^  voL  1,  p.  19C 
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Erysipelas  of  the  face  may  affect  the  eyes  In  various  ways.  It  rarely 
fails  to  implicate  the  skin  of  the  eyelids,  and  may^  by  the  tbroiatiuu  of  ab- 
scesses, produce  such  defects  of  position  as  etlropium  and  ]ago]>htljahiiQSj 
that  may  be  the  means  of  setting  up  cornexil  ulceration^  and  so  lead  to 
blindness  long  after  the  erysipelas  has  itself  passed  awny.  The  orbital 
tissues  may  be  aifeeted.  If  so,  the  condition  is  tisually  manifestetl  by  the 
occurrence  of  exopljthalmos.  Pus  may  form  in  the  orbit,  in  the  laerymal 
sac,  or  in  the  eyeball  itself,  and  the  globe  be  destroyed  by  purulent  ophthal- 
mitis. In  other  eases  permanent  defects  of  motion  of  the  globe  may  be 
caused  by  the  inflammatory  prucesses  iu  the  orbit,  the  function  of  muscles 
being  abolished,  or  cicatricial  adhesions  binding  the  eyeball  to  some  portion 
of  the  orbital  contents  or  ttie  orbital  walls.  The  cornea  may  be  primarily 
affected,  as  in  a  case  reci:)rf]ed  by  Cousseraut,  where  bullous  keratitis 
occurred  in  erysipelas  compli«ited  with  albuminuria,^  and  cyclitis  has  been 
oliserved  in  a  ease  publisher!  by  Cornvvell,  wlio  attributed  the  ititra-(3cular 
]esion  to  septic  embolism**  Finally,  the  disease  may  spread  to  the  cranial 
cavity,  and  death  may  ocenr  from  purulent  meningitis. 

From  an  oplithalniologit^al  stand-point,  however,  the  most  interesting 
complication  of  eryfiijwlas  is  atrophy  of  the  retina  and  optic  nerve,  which 
follows  the  facial  type  of  the  disease,  and  is  the  usual  cause  of  ]>ost-ery- 
sipelatous  blindness.  It  comes  on  in  most  eases  with  remarkable  rapidity. 
The  sight  may  be  perfect  at  the  time  the  erysijjelas  is  first  observed  on  the 
face  and  eyelids,  and  the  eye  may  be  found  completely  amaurotic  as  soon 
as  tJie  swelling  has  subsided  sufficiently  to  enable  the  lids  to  be  again 
opened.  In  all  the  observed  cases  the  extreme  contraction  of  the  retinal 
vessels,  especially  of  the  arteries,  has  been  the  most  prominent  ophthal- 
moscopic ap{)earance. 

In  the  cases  destTibed  by  Jager*  the  atrophy  of  the  vessels  was  much 
more  marked  than  iu  tiie  ordinary  tenses  of  white  atrophy  of  the  optic 
nerve,  and  in  those  recottlcd  by  Pageuste(*her  *  the  diminution  of  sixe  in  the 
vessels,  more  esi>ecially  the  arteries^  was  very  striking,  although  in  his 
second  case  vision  was  not  completely  destroy eth  The  afJection  wag  in  this 
case  bilati'ral,  with  central  scotoma  and  no  contraction  of  the  |>eripberal 
fields  of  vision, 

Forster  *  attributes  the  retinal  lesion  iu  these  t^ses  to  a  dii^t  transmis- 
sion of  the  inflammation  along  the  sheaths  of  the  vessels  rather  than  to  a 
compression  of  the  optic  nerve  exercised  through  the  medium  of  the  orbi- 
tal tissues,  and  this  view  is  strongly  supported  by  the  evidence  afforded  in 

*  JahreslHfricht  tier  Oplithiilmologie  von  Nagel,  1876,  9.  7. 
'Hiidem,  1882,  S.  380. 

*  Ophthalrixo6*"opischer  Hnud'AUaSi  Tat     Fig.  51,  und  Taf.  ivL  Fig  7a. 

*  KUnlsehG  Honatabl fitter  fur  Augenheilkundi^T  Bd.  viii.  8,  207, 
^  GrEcfe  und  Saemkch's  Handbuch  der  gesam niton  Augenb^ilkunde,  Bd,  vH*  8.  158. 
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all  reconled  cases,  although  tlie  direct  implication  of  the  orbital  tissues 
beeo  observed  frequently,  aud  Knapp  has  advo^^ted  a  differeot  theori'  in  a 
most  valuable  paper  upon  'po8t-ery8i|)elatoiiB  blindness,  published  in  1884>' 
lu  it  there  h  a  syutematic  review  of  most  of  the  cases  previously  recorded, 
and  a  detailed  acix>unt  of  one  case  occurring  in  his  own  pmetioe*  This  lat- 
ter case  is  peculiarly  interesting^  inasmuch  as  the  eyes  were  examined  very 
shortly  after  the  onset  of  the  disease,  although  it  is  only  fair  to  state  that 
perhaps  some  uncertainty  attaches  to  the  case  on  account  of  the  coexistence 
of  tertiary  syphilis.  The  ophthalmoscopic  appjmmnc^  were  very  remark- 
able- At  first  tliere  was  a  milky-white  fundus,  with  dark,  almost  blacky 
tortuous  vesst4s  radiating  from  the  disk,  which  was  itstif  in v bible.  These 
vessels  tapered  off  towards  the  disk,  and  were  regarded  as  veins  gorged 
with  stagnant  blood.  Numerous  dark  red  hemorrhages  were  soittered  over 
the  fund) IS.  Two  days  later  small  light  red  arteries  could  be  seen  Ix^tween 
the  veins.  Finally,  white  atrophy  followed,  and  tlie  vessels  exhibited  white 
perivascular  lines  and  were  interrupted  by  perfectly  white  segments,  whidi 
Knapp  characterizes  as  *'  wtilte  thrombi,^'  Knapp' s  general  eonclusion  iu 
tfie  iMi^K^r  is  that  the  intm-ocular  changes  in  bliiulness  after  erysipelas  are 
the  resuUs  of  the  compressiou  of  the  central  vessels  caused  by  orbital  ct'llu- 
litis.  The  latter  condition  was  observed  in  every  case  recortled  except 
three,  and  its  existence  is  proljable  in  the  three  exceptions*  The  mortality 
in  the  cases  colk^ted  by  Knapp  was  very  high, — ^ten  dcnths  in  ihirty-five 
cases.  Of  the  survivors,  sixteen  per  cent  were  blind  in  both  eyes,  nixty 
per  cent,  in  one  eye,  while  twelve  per  cent,  recovered  paHial  viskwi  and 
twelve  [ler  cent  jierfect  vision* 

Ophthalmoscopic  appearances  similar  to  those  in  Knapp's  case,  except  for 
tlie  absence  of  hemorrliagesj  have  l>eeii  observed  hy  CarK^  He  also  attrili- 
utes  the  retinal  cliauges  to  interrupted  blt>od -supply,  but  suggests  that  the 
ischiEmia  itself  is  brought  al>out  by  an  invasion  of  micrococci  into  the  peri- 
vascular tymph-*^paees.  This  view  is  esseatially  the  same  as  that  advrM?ated 
by  Forster,  and  Imrnionizes  better  with  the  ophthalmoscopic  appearances 
in  all  the  published  cases  than  a  simple  corapression-ischsemia  does. 

One  interesting  case  has  been  recorded  by  Seongal,^  which  diffe»-s  fit>m 
the  typical  form  of  the  eye-affection,  and  is  not  easily  explicable  by  eitlier 
hypotht'sis.  The  erysi{^>elas  was  only  one-sided,  and  the  sight  was  not 
affected  till  five  weeks  after  recovery.  No  evidence  of  orbital  cellulitis  was 
present  at  any  time,  and  the  otiset  of  the  blindness  was  gradual.  Botli  eyes 
were  affected,  and  the  diminution  of  siglit  was  i^rogressive,  ending  in  com- 
plete loss  of  vision  of  one  and  nearly  complete  blindness  of  the  other  eye 

A^ossius*  describes  a  case  of  neuro*retinilis  with  detachment  of  the 
retinal  and  retinal  and  subi^titml  exudations,  which  followed  on  ^vcml 

1  Archiv<?3  of  Dplitbuliiioltip^y,  voL  xn\,  p.  83. 

'  Kliiibche  Munats!)L"itier  tnr  Augcnheilkurid*'^  'lS84j  S.  118. 

•  Tran&apitoris  af  the  Oplukn!  mo  logical  Sfx^iuty  of  the  UnUi^d  Kingdom »  1893^  p,  82* 

*  Eliniftche  Monatsbmuer  fiir  Augenhcilkunde,  18S3,  3.  291 
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occasions  three  or  four  atocks  of  facial  erysipelas.  He  also  records  another 
case  hi  which  neiiro- retinitis  ivas  observetl  after  an  attack  of  erysipelas,  with 
disproportionately  exti-eme  defect  of  sight  in  both  eyes.  This  jkatieut  re- 
eoverLil  with  p*,*rfect  vision. 

Galczowski^  attributes  to  erysij:>elas  a  peculiarly  malign  influencse  in 
glaueomaj  which  is  easily  intelligible  when  it  occurs  as  a  eomplimtion 
of  iridectomy  or  sclerotomy,  when  it  should  lead  to  the  loss  of  the  eya 
Apart  from  its  influence  upon  operations,  there  does  not  apj^ear  to  be  auy 
direct  connection  between  erysipelas  and  glaucoma. 

Some  curious  cases  are  on  record  in  which  an  attack  of  erysijielas  has 
had  a  beneficial  effect  upon  some  pit;-existlng  ocular  disease,  \\' alb  ^  de- 
scribcB  a  ease  of  hyalitis  and  {soH?alled)  keratitis  punctata  of  many  weeks' 
duration  which  was  cured  by  an  attack  of  facial  erysipelas. 

Ckxxri*  records  the  beneficial  effect  of  an  attack  of  erysipelas  ui)on 
trachoma  witli  |>annus  corncfie, 

ieden  *  cites  two  instances  of  uveal  aflections  which  were  each  cured 
by  an  attack  of  facial  erj^sipclas.  In  both  mercurial  treatment  had  been 
adopted^  with  unsatlsfact^jry  results.  The  first  was  a  case  of  iritis  serosa 
with  dense  deposits  on  Descemet's  membrane.  An  attack  of  erj-sipelas 
cleared  away  the  deposits  in  both  eyes  completely,  and  the  remarkable 
phenomenon  was  subsequently  observed  that  the  eye-alfectiun  returned  in  a 
less  severe  form  when  the  i>atient  had  ftdiy  recovered  from  tlie  erysipelas* 
This  secoud  attack  of  **  Descemetitis'^  cleared  off  slowly  under  iodide  of 
potassium*  Xieden's  second  case  was  one  of  chorioiditis  disseminata,  recent 
in  one  eye  and  of  old  standing  in  the  other.  The  latter  was  not  materially 
affected  by  the  erysipelas,  but  the  former  had  its  vision  raised  within  the 
&pace  of  one  month  from  one-sixth  to  ten-fifteenths. 

Considerable  discussion  has  taken  place  as  to  the  path  by  which  ery- 
si|K?las  of  the  lids  and  orbit  travels  into  the  cranial  cavity  in  those  cases 
which  have  terminated  fatally  by  meningitis. 

Two  tlieorics  have  l>cen  advcicated  i  one,  that  the  iuflammatiou  travels 
along  the  lyniiihatics ;  the  other,  that  it  spreads  by  tlie  bliKxl-vt^scls, — viz., 
the  veins*  It  is  j>rol>abIe  that  the  latter  theory  is  the  more  nearly  correct, 
as  has  been  shown  in  the  exhaustive  paper  of  Berlin,*  and  in  Lelicr's  article 
on  the  subject* 

Knies^  quotes  a  case  of  acute  infiaramation  of  the  lacrymal  gland,  observed 
by  Carre  during  an  attack  of  erysipelas^  and  states  his  belief  that  this  com- 
plication must  be  of  mucli  greater  frequency  than  is  commonly  supfxised, 

'  JflhrpsVricht  der  Ophthalmologic  von  Naijel^  lS76j  B, 

*  GeTitralMiitt  fiir  praktisclie  Aug^nheilkurule^  Junc*^  1877* 

*  Jahresben<?ht  der  Oplithnlinolng:ie  von  NBji^pi^  IS84^  -429. 

*  CentnillilHU  fur  prtiktiHcbe  AuErejihfUkundej  Mm'h»  1886|  S»  80. 

*  Gmefe  und  Siiiim inch's  Ilundbuch  der  geaammten  Aufenhenkuiide,  Bd.  vL  S.  504, 
'  Archiv  fiir  Opbthalmologie,  lid,  x^vi.  3»  S,  212. 

^  Die  Be5ti*-*hungon  dta  St^hnr^jms  und  &eiiier  ErkrankungeB  zm  den  ybngfQ  Kracik- 
heit  n  dea  Korptrs  and  seiner  Oi^ane,  Wiesbaden,  1893i 
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DIPHTHERmS, 

Without  any  conjunctivitis  having  been  present,  the  eve  is  frcqueatlf 
the  seat  of  ].x)6t-di|»htheritic  lesions.  These  occur  in  the  form  of  paralysis 
or  pai-esii?,  and  the  favorite  seat  of  the  lesion  is  in  the  accomraociative  app- 
ratus.  Paralysis  in  various  situations  is  not  uncommoti  after  diplitheria; 
the  velum  palati,  the  extremitieSj  the  trunk,  the  bladder,  and  the  rectum 
are  all  liable  to  be  affecteil,  and  the  external  ocular  miiscJes  do  nnt  escape* 
It  app^rsp  however,  as  if  the  ciliary  muscles  v^ere  more  liable  to  tliii 
affection  tlian  any  other  portion  of  the  muscular  system,  with  the  exccptiott 
of  the  Vflum  |>alatL 

We  owe  our  knowledge  of  this  interesting  lesion  to  Dondem  It  is 
only  occasionally  that  the  paralysis  of  accommodation  is  aocunijKinied  hyd 
lesion  of  the  sphincter  i  rid  is,  although  Dondei3  seems  to  have  obscn^edH 
more  freqncntly  titan  others  have  done.  Sehebj-Buch  ^  hail  only  one  ciai' 
of  wide  and  sluggish  pupil  among  twenty-four  of  pamlysis  of  aocomtiio- 
dation  after  diphtheritie,  Forster  had  never  seen  the  pupil  aflwtcd 
any  of  the  cases  he  ol>servcii  up  to  the  time  of  the  publication  of  his  arti 
in  Graefe  und  Saemisch's  Handbiich  dcr  gmamjtdm  AugenhtUkiindt? 

Volchers  calls  attention  to  the  al:>senee  of  the  advance  of  tlie  centt^I 
portion  of  the  iris  in  accommodative  etforts  as  an  objc^^tive  si^'n  of  ik 
lesion** 

The  affection  is  nearly  always  bilateral,  although  aises  of  one*si(1e<l 
mydriasis  have  been  recorded, — e.^*,  one  of  unilateral  mydriasis  with  [ml- 
ysis  of  act*ommoflation,  by  Jefferson.* 

It  is  possible  that  many  unilateral  cases  may  escape  ol>t3ervati<in,  atnl 
it  13  a  fact  that  in  the  bilateral  ones  the  two  eyes  are  not  always  eciuallj 
affected, 

A  peculiarity  which  has  l>een  observed  in  the  post*diphtheritic  paralv ' 
of  accommodation  is  a  pt>8itive  increase  of  hypcrmetropia, — Le,^  tluriag  t 
paralysis  the  liypetmetropia  is  greater  than  can  Ije  rendenxl  nianilb^  sw  . 
se<juently  by  complete  atropinization.  Jacobson  *  has  aoeonnttil  hv  thii 
the  supposition  that  the  crystalline  lens  may  assume  a  flatter  curvatim?  \n 
long-continued  paralysis  of  the  ciliary  muscle  than  it  does  in  tlje  brioff^f 
paralysis  induced  by  atropinizatton.  The  effef?ts  of  long-oontinned  atropU' 
ization  in  myopic  children  support  this  explanation  ;  but,  as  Forsfer  o 
ser\'es,  the  existence  of  a  certain  range  of  acamimcidation  in  most  nf  f 
diphtheritic  cases  is  a  fact  which  tells  the  other  way.  Regular  astigrnati 
has  also  been  oljserved  to  be  ]>resent  during  diphtheritic  cycloplt^ia^  n 
has  been  accounted  for  by  the  theory  of  a  djTiamic  lenticular  astigmatic 

^  Arcbiv  fur  Ophtbalmolog!©!  Bd.  xvii.  1,  265. 
«  Bd.  Tti.  XVL 
*  St:hebj-Buch,  loco  citAto. 

«  Medical  Time^  nnd  Oai:ette,  18TS,  toI.  xlvii.  p.  69  (vide  FAtstfir^  IcioO  elt*t«i)* 
"  Arcbiv  t^t  Ophthalmologic,  Bd,  xii  i.  4f. 
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and  Nagel.*  The  latter  records  the  occurrence  of  a  distinct  neuritis,  an 
observation  which  has  also  been  made  by  some  other  physicians.  Whether 
these  exceptional  cases  of  neuritis  are  to  be  attributed  to  the  renal  compli- 
cations which  are  so  frequent  in  diphtheria  is  a  question  which  does  not  as 
yet  admit  of  a  satisfactory  answer. 

Contraction  of  the  visual  field  is  possibly  more  frequent  than  is  usually 
believed.  According  to  Koenig,*  the  typical  contraction  of  the  field  de- 
scribed by  Forster  as  occurring  in  retinal  anaesthesia  is  found  in  cases  of 
post-diphtheritic  paralysis  of  accommodation.  This  type  of  visual  field  is 
marked  by  the  field  being  larger  when  the  test-object  is  moved  from  the 
periphery  towards  the  centre  than  when  it  is  moved  from  the  centre  to  the 
periphery.  Koenig  regards  these  cases  as  examples  of  anaesthesia  of  the 
retina. 

Oliver  ^  has  described  a  case  of  double  chorio-retinitis  with  partial  de- 
generation of  the  optic  nerve  and  lymph  extravasation  into  the  retina  and 
the  vitreous,  which  came  on  alter  an  attack  of  diphtheritis.  The  case  did 
not  come  under  his  observation  until  five  years  after  the  general  disease. 

Lindner*  has  recorded  a  case  of  dacryoadenitis  due  to  diphtheria,  and 
some  cases  are  on  record  in  which  an  abscess  in  the  orbit  has  been  caused 
by  the  same  affection.* 


1  Jahresbericht  der  Ophtbalmologie  von  Nagel,  18S4,  S.  828. 
'  Archives  of  Ophthalmology,  vol.  xxii.  2,  p.  288,  transl. 

*  Transactions  of  the  American  Ophthalmological  Society,  1887. 

*  Jahresbericht  der  Ophthalmologie  von  Nagel,  1891,  S.  448. 

*  Knies,  loco  ciUito. 


702 


OCULAR  UESIOKS  IN  BIPHTHERTTIS. 


paralysig,  on  tbe  oontmrv,  ajipmrs  after  the  mildest  attacks,  and  during 
state  of  alraoJst  i>erfe<?t  gcneml  hcaltli. 

As  regards  the  actual  site  of  the  lesion,  tlie  tlieory  wbich  is  most  gener 
ally  accepted  is  that  of  Volckers,*  wlio  places  the  lesion  in  the  nerve-end- 
ings in  the  afiected  muscles.  It  cannot  be  in  the  trunk  of  the  uculo-motor 
nerve  nor  in  tlie  short  roots  of  the  ciliary  ganglion j  for  the  pupillary  re- 
action to  light  is  nenrly  always  present  and  the  external  oeuhir  niusti-les  are 
unaffeetetL  It  cannot  be  in  the  ciliary  muscle  itselfi  for  eserine  eao  still 
produce  its  physiological  effect 

The  almost  universally  bilateral  occurrence  of  the  affection  is  against 
the  supposition  that  the  k^ion  is  central,  as  is  also  the  fact  that  the  neigh- 
boring centres  for  the  pupil  and  the  ocular  movements  arc  so  mrcly  affected. 
It  must  not  be  assumed^  liowever,  that  a  nuclear  origin  for  this  or  any  other 
paralytic  lesion  after  diphtheria  is  an  unreasonable  hypothesis*  It  has 
not  yet  been  demonstrat4:?tl  that  the  lesions  are  not  nuclear,  and  hemor- 
rhages have  been  observed  post  mortem  in  the  thii^l  nerve  close  to  liBt 
nucleus  and  in  the  nucleus  itself.  Forster^  quotes  the  observations  of 
Buhl  antl  Oertel  as  affording  some  information  as  to  the  tissue-changes 
wliieh  may  be  present  in  the  nervous  system,  although  he  throws  doubts 
upon  the  diphtheritic  nature  of  BuhTg  case,  the  description  more  closely 
approximating  that  of  hemorrhagic  sni£dl-j>ox.  Bald,  however,  found 
both  the  anterior  and  the  posterior  roots  of  the  S[)iniil  nerves  swollen  and 
infiltrated  with  blood.  The  blood  extravasation  he  attributed  to  vascular 
constriction  prcxlue^  by  an  inflammatory  exudation,  which  subsequently 
became  absorbtil  or  develojjc*!  into  connective  tlf?siie.  Oertel*s  observations 
are  to  the  same  effect,  and  the  hypothesis  which  is  hence  advanced  for  diph- 
theritic paralysis  in  general  is  that  the  nerves  are  pressed  on  and  constricted 
by  the  cimnective' tissue  proliferation,  and  recover  their  functions  when  the 
action  of  tliis  injurious  agent  has  ceased*  I 

Knies*  expresses  the  opinion  that  all  these  post-diphtheritic  lesions  oon- 
not  be  accounted  for  by  the  hypothesis  of  hemorrhages  or  inflammation  in 
the  nerves  or  their  tenninations  in  the  muscles.  He  holds  that  during 
diphtheria,  or  shortly  afler  its  subsidence,  some  ptomaine  is  produced 
which,  among  other  pro|>ertie9,  has  a  direct  influence  on  accommodation- 
It  is  extremely  difficult  on  any  other  hypothesis  to  account  for  the  almost 
universally  normal  reaction  of  the  pupils,  the  frequency  of  paresis  mther 
than  paralysis,  and  the  bilateral  character  of  the  lesion. 

Defects  of  sight  not  to  l>e  accounted  for  by  imralysis  of  accommoda- 
tion  do  occur  after  diphtheria,  though  rarely.  Concentric  contraction  of  tlie 
fields  of  vision,  with  defective  color-vision,  has  been  recorded  by  Jessop  * 

*  Si'beby-BucbT  ltH?ci  I'lttttrt.  *  Loco  citnto. 

*  l>ic  BezieliiingeTi  dm  Sebnr^ns  und  somer  Erkrunkungen  zu  den  iibrfgen  Krank- 
bditen  dea  Korpera  und  semer  Oi^nne^  Wiesbaden,  1893. 

*  Tniniaclbn«  of  the  OphthalmoIfTgical  Society  of  the  United  Kingdom,  vol.  vi. 
p.  386, 
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and  Nagel.*  The  latter  records  the  occurrence  of  a  distinct  neuritis,  an 
observation  which  has  also  been  made  by  some  other  physicians.  Whether 
these  exceptional  cases  of  neuritis  are  to  l)e  attributed  to  the  renal  compli- 
cations which  are  so  frequent  in  diphtheria  is  a  question  which  does  not  as 
yet  admit  of  a  satisfactory  answer. 

Contraction  of  the  visual  field  is  possibly  more  frequent  tlian  is  usually 
believed.  According  to  Koenig,*  the  typical  contraction  of  the  field  de- 
scribed by  Forster  as  occurring  in  retinal  anaesthesia  is  found  in  cases  of 
post-diphtheritic  paralysis  of  accommodation.  This  type  of  visual  field  is 
marked  by  the  field  being  larger  when  the  test-object  is  moved  from  the 
periphery  towards  the  centre  than  when  it  is  moved  from  the  centre  to  the 
j>eriphcry.  Koenig  regards  these  cases  as  examples  of  anaesthesia  of  the 
retina. 

Oliver^  has  described  a  case  of  double  chorio-retinitis  with  partial  de- 
generation of  the  optic  nerve  and  lymph  extravasation  into  the  retina  and 
the  vitreous,  which  came  on  after  an  attack  of  diphtheritis.  The  case  did 
not  come  under  his  observation  until  five  years  after  tlie  general  disease. 

Lindner*  has  recorded  a  case  of  dacryoadenitis  due  to  diphtheria,  and 
some  cases  are  on  i*ecord  in  which  an  abscess  in  the  orbit  lias  been  caused 
by  the  same  affection.* 

1  Jahresbericht  der  Ophtbalmologie  von  Nagel,  18S4,  S.  828. 
'  Archives  of  Ophthalmology,  vol.  xxii.  2,  p.  238,  transl. 

•  Transactions  of  the  American  Ophthalmological  Society,  1887. 

*  Jahresbericht  der  Ophthalmologie  von  Nagel,  1891,  S.  448. 
'  Knics,  loco  ciUito. 
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OOULAR  MANIFESTATIOKS  IN  INFLUENZA. 

lNFi-UEN5iA,  or  la  grippe,  is  an  epidemic  and  contagious  disease  that  is 
characterized  by  an  infection,  with  distiirlmnt^es  which  affart  the  respiratoiy 
apparatus^  nervous  system,  and  digestive  tmct.  As  the  apparatus  of  vision 
h  intimately  connected  with  all  the  systems  and  organs  of  the  economy ^  it 
necessarily  becomes  involvctl  in  the  disturbing  influence  of  this  febrile  in- 
fection ;  and  hcixce  it  is  tlmt  sjiecialist^  in  opbthaimology  have  thought  that 
they  could  distinguish  several  periods  (Gillct  de  Grandmont),  according  to 
the  different  types  of  the  disonler  (nervous,  catarrhal,  or  gastric)j — ^the  first 
characterized  by  nervous  disturbancice,  the  second  hy  congestive  phenomena, 
and  the  third  by  organic  failure.  It  has  also  been  noticed  that  to  each  of 
these  peri<jds  different  ocular  disturbances  correspond.  In  the  first  it  is 
observed  that  the  motor  muscles  arc  pain  fid,  so  that  the  |mtient  prefers  to 
keep  the  eyelids  closed,  thus  avoiding  muscular  fatigue.  lu  the  second^  or 
congestive  period,  the  patient's  complain  of  phosphenes  and  photopsia  which 
are  always  annoying,  and  due  to  phospho-margaric  corpuscles  productKl  by 
circulatoiy  disturbances  in  the  retina.  AYhen  the  congestion  is  exi^^essive, 
hyalitis,  with  floating  bodies  of  the  vitreous,  and  at  timoe  miliary  liemor* 
rhages  of  the  retina  and  choroid,  appear.  During  this  period  chronic  affec- 
tions of  the  cornm  and  iris  assume  unexpected  acute  exacerljations.  In  the 
last  period  there  appear  phenomena  which  are  calculated  vividly  to  impress 
the  patient.  Thus,  some  hypermetTo|ies,  who  maintain  normal  vision  by 
sheer  accommodative  power^  may  suddenly  lose  their  sight  by  reason  of 
weakness  of  the  muscle  of  accommodation.  In  the  same  way,  others  about 
reaching  tlic  age  of  pi-esbyopiaj  who  have  had  the  power  to  hide  the  fact. 
Vol.  IV.-4fi  "  ?05 
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tlianks  to  their  power  of  acoommodation,  suddenly  feel  the  necessity  of 
using  glasses  for  near  work. 

Some  acknowledge  only  two  forms  of  ocular  complications  in  influenza^ 
— the  inflammatory  and  the  nervous  (RamjKjldl).  In  -the  ktter  forms 
this  author  inchides  [wiins  in  the  eyeball  on  the  slightest  movement  of 
its  muscles,  ophthalmodynias,  superciliary  uenralgias  (which  may  or  may 
not  be  accomiMinied  with  hy|>erEemia  of  the  c*3njuuctiva  or  with  infiltration 
of  the  cx)rnea),  paralysis  of  accommodation,  accoaimmlativD  asthenopia, 
and  blepharospasm*  In  the  first  group  he  places  violent  hyiwriemia  of 
the  eonjmictiva,  styes,  furuncles,  panophthalmitis^  glaucomatous  eyclitis, 
and  hypopyon. 

In  a  disease  like  influenza,  where  the  infectious  agent  generalizes  its 
effects  in  ways  so  diverse,  it  is  not  possible  to  adjust  the  ocular  mani- 
festations which  accompany  or  follow  it  to  a  i>erfect  classification ;  but  it 
is  certain  that  in  the  grt»at  majority  of  cases  they  may  be  placed  in  one 
or  the  other  of  the  two  groups  above  mentioned. 

We  cannot  believe,  with  Cowper,  of  Brussels,  that  many  of  the  eye- 
complications,  attributed  to  influenza  can  be  ol>served  every  year  during 
the  eold  season,  outside  of  any  epidemic  influence.  It  might  be  that  he, 
considering  the  frequency  of  Ciiscs  of  la  grippe,  has  taken  some  cx)mmon 
catarrhal  aifection  of  the  conjunctiva,  for  instance,  as  a  manifestation  of  the 
epidemic  disease ;  but  there  is  no  doubt  that,  with  the  exception  of  a  few 
such  cases,  the  disease  imparts  a  special  stamp  to  eye-aflections  which 
develop  during  the  course  of  the  disonler  or  after  an  apparent  cure. 

From  the  commencement  of  an  attack  of  influenza  there  is  obscrv^ed  a 
sharp  conjunctivitis,  whose  origin  may  be  traced  to  an  intense  catarrhal 
affection  of  tlie  nasal  mucous  membrane.  From  this  inflammation,  or  that 
of  others  of  the  membranes  which  line  the  neighboring  sinuses,  is  derived 
an  irritability  of  the  trigeminus  which  may  provoke  pains  that  are  referred 
to  the  back  jaart  of  the  orbit,  L^indolt  has  described  a  special  form  of 
conjunctivitis,  affecting  both  the  ocular  and  the  palpebral  mucous  mem- 
brane, which  he  observed  during  convalescence  from  the  disease.  Here  tlie 
superficial  layers  of  the  sclerotic  participated  in  the  inflammatory  process, 
and  assumetl  at  times  the  aspect  of  a  true  episcJeritis. 

Mispclbanm^  attributes  certain  neuralgias  of  the  fifth  pair  occurring 
during  the  course  of  inflnenz-a  to  the  state  of  irritation  of  those  terminal 
branches  that  are  situated  in  the  sinuses  in  the  vicinity  of  the  nostrils* 
He  affirms  that  the  neuralgias  of  the  supra-orbital  and  infm-orbital  fre* 
quently  fail  to  yield  to  electrical  treatment* 

During  the  epidemic  of  1889-90,  Berger  observed  a  case  of  violent 
eupra-orbital  neuralgia  of  the  right  side.  This  was  aocompanicfl  with 
photophobia,  blepharosi^ism,  and  pericorneal  injection,  it  being  probably 
an  affection  of  the  frontal  sinus.    The  conditions  were  relieved  in  a  few 
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days  after  a  purulent  flow  from  the  right  nostril  had  taken  place*  He 
considers  those  deep  abscesses  of  the  lids  which  Landolt  and  others  Imve 
described  as  dependent  on  Influenza  to  be  due  to  atfbctions  of  the  frontal 
sinuses.  Cases  of  supposed  metastatic  al^sciess  of  the  orbit  opening  at  the 
inner  angle  of  tlie  eye  ai-e  ci^nsidered  by  Belter  to  be  produced  by  the 
continuation  of  the  disease  of  the  sinuses  to  the  orbittil  tissues.*  A  case  of 
Weichselbaum,'  in  which  a  young  man  was  attacked  with  influenza  and 
an  abscess  of  the  upper  eyelid  on  the  eighth  dayj  is  analogous  to  the  above 
instancej  and  in  fact  is  confirmatory ;  for,  later,  meningt^al  compHcations 
appearing,  from  which  the  patient  died,  the  autopy  revealed  that  the 
sbuses  were  filled  with  pus. 

According  to  Berger,  these  orbital  abscesses  may  ap^x^ar  as  late  as 
Beveral  weeks  after  the  termination  of  an  attack  of  la  grippe. 

Referring  to  the  epidemic  of  1890,  Gazis  states  that  conjunetivitis,  whi 
was  of  rare  occurrence  in  previous  epidemics,  was  frequently  observed  in 
this,  differing  from  the  common  catarrhal  cases  in  the  increase?d  amount 
of  secretion.  The  redness,  however,  of  the  palpebral  and  especially  of 
the  ocular  mucous  meml>nine  was  intense,  and  was  accompanied  with  pain 
during  the  first  days.  It  never  histed  beyond  from  five  to  eight  days,  and 
he  rarely  observed  the  ccchymosis  mentioned  by  other  writers  on  the  sub- 
ject. The  local  treatment  was  the  same  as  tliat  indicated  in  catarrhal  cases, 
besides  the  internal  administnition  of  quinine. 

Galezowski  recommends  a  careful  examination,  so  as  not  to  mistake  it 
for  the  conjunctivitis  which  ushei-s  in  an  iritis  ^  for  here  the  sharp  i>ains 
present  might  make  one  suspect  the  presence  of  the  latter  if  a  careful 
examination  of  the  iris  did  not  show  the  easy  contraction  and  dilatation 
of  the  pupil  and  the  absence  of  posterior  fiyneehiie.  The  invasion  of  the 
cornea  in  the  course  of  influenza  is  fairly  frequent^  and  in  this  connection 
Eergmeister  considers  an  ulceration  of  a  triangular  or  semilunar  shape^ 
accomjianied  with  special  zones  of  ausesthesia  or  blunted  sensibility,  to 
be  pathognomonic.  We  have  not,  however,  been  able  to  confirm  this  in 
our  own  patients. 

Hansen-Grut  and  Emmer  have  descrilxd  a  condition  which  they  term 
keratitia  dmdritim^  and  which  Eversbust^h  proposes  to  call  herpes  febrilis 
eomesp.  In  many  aam  this  affection  is  aceorajmnied  with  supra-orbital  or 
ciliary  neunilgta,  and  with  herpetic  vesicles  on  the  eyelids, 

Hirschberg  mentions  three  cases  of  this  form  of  dendritic  keratitis 
occurring  in  influenza,  appearing  from  three  to  five  days  allicr  the  com- 
mencement of  the  fever.  There  was  no  pain,  only  a  moderate  amount  of 
irritation,  and  the  ulcerations  manifested  themselves  in  the  shape  of  ramifi- 
cations. All  the  cases  were  cural  at  the  end  of  a  few  weeks,  leaving  a  slight 
cicatrix.    The  author  attributes  these  ulcerations  to  herpes  of  the  cornea. 


1  Klin.  MonatsTiIattj 

»  Wiener  Ges,  d.  Aerate,  JftsuATy  SO,  1800. 
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Keratitis  pimetata  suiKTficialis  has  likewise  been  observed^  and,  duri 
eonvale«eenw  from  the  di^st^sCj  phlyetenular  keratitis  and  epist*IeritisL  The 
tiimple  form  t>f  suppurative  kcmtitk  cKXJurriog  in  the  c<>ui*Be  of  influenza  is 
fumitl  Ut  twL*  m<ire  obstinate.  In  a  woman  who  every  year  was  attacked 
Willi  kemtitts,  which  yielded  easily  to  the  usual  treatment,  we  liad  occasion 
to  w  itnciw  tlie  pains  she  experieneed,  the  slow  recovery ,  and,  finaJIv,  the 
persistence  of  an  albugo.  In  all  her  former  attacks  the  tt*anspart*ncv  of 
the  cornea  had  not  been  marred. 

The  miiS4*le  of  ar-coniraodation  frequently  l^ecomes  affected.  This  is  to 
be  exjiected  from  an  infectious  disease  which  leaves  the  patients  in  such  a 
debilitatal  state.  With  the  recovery  of  the  general  strength  the  condition 
soon  disapp<^rs* 

Weeks,  fiperon,  Uhthoff^  Badal,  and  others  have  confirmed  this  pandysis 
of  accommodation*  Sattler,  however,  believes  it  to  be  of  rare  oeenrrtmc:^?, 
having  seen  but  one  instance  among  the  many  ocular  manifestations  th 
are  due  to  the  disease. 

The  external  muBcl^  are  less  frequently  affwted.  There  is  no  lack 
facts,  however,  to  demonstrate  their  having  been  attackwlj  for  the  aljove- 
named  authorities  report  interesting  cases  of  paralysis  of  the  third  an 
sixth  cranial  paii^,  Sattler  describes  two  cases  of  paralysis  of  the  ociil 
niotor^  of  whose  influenzal  origin  he  was  not^  howwer^  mire.  Braun?^tein 
rej>orts  another,  Arlt  has  observed  a  ease  of  insuflicieney  of  the  internal 
rectus.  Schirmer  speaks  of  a  case  of  tfjtal  unilatcml  ophthalmoplegia* 
Greiff  mentions  pamlysis  of  the  right  eer\  ical  sympathetic.  Goldflam 
reports  the  foUow^ing  oljeervations  of  nuclear  paralysis  consequent  upon 
influenza.  First,  a  physician  sixty  years  of  age  was  attacked,  shortly  at\ep 
having  suffcnxl  from  la  grippe,  with  ptosis  of  the  left,  side  and  diplopia. 
Eight  days  later^  drooping  of  tJie  right  upjier  lid^  weakness  of  the  legs^ 
and  convulsions  "  dans  la  station''  appeared.  There  was  a  history  of  a 
ehuBcre  contracted  twenty  years  Ix^fore,  and  of  epileptic  attacks  wliUe 
parsmng  his  university  studies.  At  the  time  of  examination  there  were 
htlatcral  ptosis,  immobility  of  eyel^allj  and  con t meted  pu))ils.  The  iridea 
intcteit  both  to  the  stimulus  of  light  and  to  the  influence  of  aecotuniodation. 
Vision  for  l)oth  nmr  and  far  was  norraah  Rigidity  of  the  fingers  of  the 
lot!  liand,  with  tcmp^iniry  jmralysis  of  the  exteus<:»rs  of  the  arm,  quickly 
fHllow(Hl  by  paralysis  of  the  flexors  of  the  right  arm,  gradually  api>earcti 
The  tritvps  and  t!i<'  mn^i  I,'^;  nf  the  lower  part  of  tlie  left  side  of  the  face  lost 
their  m^tiiin*  Thcne  sy  in|>tuios  revealed  a  lesion  of  the  anterior  IwMlies  uf  the 
limv  "substance  of  the  ccrvii^l  cord  and  the  nn<?lei  of  the  floor  of  the  iburth 
wntrirle.  Paralysis  of  the  lips,  difficulty  of  pronunciation,  irregularity 
of  the  pidne,  ilifliculty  of  deglutition,  and  death  soon  followed.  Second,  a 
>uHiuui  thirty  years  old  was  attacked,  without  apparent  cause,  with  pains 
tu  tlw*  ntu^ha,  pimm,  diplr)pia,  paralysis  of  the  upper  and  lower  extremities, 
'  uHN-i  **f  six»cch  and  deglutition,  dyspncea,  small  and  nipid  pulse, 
, ,  M  .  jud,  hii*tly,  bulbar  symptoms  and  salivation.    The  dyspnoea  became 
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so  pronoimoed  that  her  lift?  was  despaired  of.  Nevertheless,  it  disiip- 
j>earedj  deglutition  Ixi^ame  easier^  and  the  patient  got  well. 

The  occurrence  of  impillitis  iu  the  c*cmrse  of  influenza  has  been  rejx>rt€d 
by  various  writers*  fiperon  refers  to  six  cases  of  rctro-bulbar  optic  neu* 
ritis,  Bergmeister  to  two,  and  Hansen,  Bratmst-cHn,  and  WtN^ks  to  one  eaeh. 
In  Weeks's  case  a  scotoma  accompanied  by  various  changes  in  the  fundus 
of  the  eye  was  observed.  No  history  of  either  tabes  or  syphilis  could  l>e 
elicited.  There  wci*c  no  antecedents  of  alwhol  or  tobacco.  Weeks  insists 
that  the  scotoma  is  not  identical  with  what  is  obst^rvtJ  in  vmo^  of  toxic 
amblyopia  produced  by  alcohol  and  nicotine.  The  loss  of  sight  came  on 
suddenly  after  the  attack  of  la  gripi>e.  Abstinence  from  alccjhol  and 
tobacco  diil  not  improve  it.  In  a  ca^e  of  Landesberg^s  the  atfec^tiou  of  the 
optic  nerve  appeared  fiftc^'n  days  afler  the  invasion  of  influenza. 

As  a  rale,  vLsual  acuity  and  the  field  of  vision  diminish.  Those  phe- 
nomena are  accompaniBl  with  snbjective  sensations  of  light  and  violent 
headaches.  At  times  the  ophthalmosec^pe  revc^als  a  slight  optic  neuritis. 
No  gross  changes  in  the  fundus  of  the  eye,  however,  have  been  observed 
by  Eversbuseh,  Uhthoff^  Fuclis«  and  Bergmeister.  In  allj  with  the  excep- 
tion of  the  case  mentioned  by  the  last  author,  vision  retnriicKl, 

The  amaurosis  in  such  cases  is  undoubtedly  product  by  inflammation 
of  the  periphery  of  the  optie  nerve.  This  is  proved  by  the  progress  of 
the  disease,  whicli  coinmence'S  by  a  narrowing  of  the  peripheral  visual  fiekl^ 
and  the  sensation  of  pain  that  is  produced  by  pressure  of  the  globe  back- 
wanh 

A  case  of  sudden  amaurosis  reported  by  Sedan  differed  from  those  pro- 
ducal  by  neuritis.  Here  the  suliyect  was  seven  years  old.  After  three  tlays 
of  a  bronchitis  for  which  a  sedative  potion  and  one-quarter  of  a  gramme 
of  quinine  per  rectum  liad  been  prescribed,  the  patient  was  attacked  with 
cepbahdgia  and  delirium.  On  the  following  morning  there  was  slight 
epistaxis,  the  temperature  rising  to  39*^  C,  in  the  afternoon.  At  this  hour 
the  patient  stated  that  he  could  not  see.  Tliis  statement  was  confirmed. 
On  the  following  morning  the  fever  modemted,  but  the  child  continued 
blind.  He  also  exjierienced  difficulty  of  hearing,  this  being  due  to  the 
quinine.  Tlie  drug  was  continued^  and  eucalyptus  wan  ordcrcil  in  addition. 
The  child  continued  in  the  same  condition  for  twenty* four  hours^  when 
after  a  long  sleep  he  informed  his  mother  timt  he  conld  sec,  and  asked  for 
his  toys.  It  was  in  this  condition  that  Sedan  saw  him_j  and  at  first  he  was 
inclined  to  donl>t  the  veracity  of  the  aceonnts.  The  father, — a  phy.sician, — 
however,  assured  him  that  there  was  no  doubt  as  to  the  child  having  been 
blind. 

The  writer  has  published  an  analogous  ease.*  The  wife  of  a  physician 
was  attacked  by  inHuensKu  There  was  a  tcmfwrature  of  37J^  C,  which 
increased  until  40p      was  reached.    On  the  following  day  subdcHrium 


1  Grdnka  MMieo-Quirdrgicii  de  la  Iliibana,  1892,  p.  8L 
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ferent  from  that  employed  in  amilogous  crises  of  different  etiology.  When- 
ever any  spajial  trciatmcnt  has  been  proposed,  it  has  failed  to  obtain 
preference* 

Although  the  history  of  la  grippe  goes  back  to  a  very  remote  period, 
yet  references  to  disturbances  of  the  ocular  apimratus  have  hardly  been 
more  than  summarized.  In  1833,  in  a  memoir  upon  the  diaca^^ej  P^tre- 
qum  says,  "  I  have  studied  in  a  special  mnnuer  the  pernicious  influence 
of  this  epidemic  on  catarrhal  affections  of  the  mucous  membranes,  and 
particularly  as  regards  t>phthalmia.  My  purpose  is  to  show  the  pathogenic 
relations  existing  between  these  various  morbid  states,  and  to  make  clear, 
through  considerations  of  general  and  comparative  patholog)',  the  history 
of  the  aitarrhal  ophthalmia  of  this  cpot^h,"  This  retercnce  of  P4trequin's 
is  the  most  explicit  of  any  made  previous  to  the  present  time, 

OCtJLAR  MANIFESTATIONB  IN  DYSENTERY. 

The  influence  exerted  by  the  diseased  etomaeh  and  intestinal  tract  upon 
the  ocular  apparatus  did  not  escape  the  observation  of  the  ancients-  In 
our  days,  by  virtue  of  the  physical  means  at  our  command  for  the  explo- 
ration of  the  eye^  the  facts  respecting  these  pathological  relations  have 
multiplied. 

Investigation  has  demonstrated  causes  which  are  quite  distinct  from 
those  that  were  previously  believed  in.  Thus,  in  the  case  of  an  ophthal- 
mia, for  instance,  it  is  no  longer  necessary  to  blame  the  stomach  with  the 
so-called  ^*  crudeza"  (undigested  food),  nor  tlie  intestine  with  the  ^'sabunra" 
(foul  intestinal  residuum),  worms^  etc.,  as  physicians  in  the  days  of 
Schmucker,  Plenk,  Richter,  Scarpa,  and  Macskenzie  were  wont  to  do. 
Neither  is  it  of  any  use  to  dec^ry  the  value  of  counter-stimulants,  among 
which  tartar  emetic  occupied  the  first  place.  Eeflex  phenomena,  however, 
which  yield  to  opportune  therapeutics  dirot^tol  against  disorders  of  the 
digestive  system  are  frequently  observed  in  the  apparatus  of  vision*  Thus, 
Bampoldi  has  observed  diminution  of  the  power  of  accommodation  during 
digestion.  He  believes  that,  as  is  the  case  in  tobacco  and  alcohol  amblyopia, 
the  ocular  phenomena  are  associate*!  with,  and  are  not  secondary  to,  the 
pathological  condition  of  the  stomach  and  intestines.  He,  however,  believes 
that  the  diseases  of  the  latter  organ  produce  less  grave  ocular  manifesta- 
tions. He  supjjorts  this  statement  with  the  fact  t!iat  t4i&nia  produces  less 
reflex  disturbance  the  further  it  is  from  the  stomach.  We  must,  however, 
rememlicr  that  among  the  obser\mtion3  related  by  Eampoldi  tliere  is  one  of 
volvulus,  in  which,  although  it  did  not  result  fatally,  the  individual  remained 
blind  of  one  eye  in  consequeni^  of  atrophy  of  the  head  of  the  optic  nerve. 
Here  it  ia  not  stated  whether  the  patient  ym^  examined  before  the  intestinal 
dismse  was  recognizetL  This  is  important,  far  the  diagnosis  of  a  monocu- 
lar affection  might  well  have  been  previously  ami  accidentally  determined, 
m  so  frequently  happens.    What  Rampoldi  has  narrated,  however,  is 
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entirely  in  accord  with  what  Lavvson  observed  resi>efting  a  case  of  pa 
of  tiie  mustle  of  accommodatioii  tip|K.>aring     a  result  of  dyseDtery. 

One  can  mwlily  understand  how  easily  the  muscle  of  aocommcKlatio 
may  l>e  affeded  with  parci^is  during  the  course,  or  as  the  consequence,  of  an 
infectious  diac^ase  of  the  gravity  of  dysentery.  For,  not  even  considering 
the  t4jxic  effeets  lyi"  the  infectitmj  wliich  are  sufficient  to  weaken  the  whole 
organism,  theix^  mnmins  the  emharrassraent  to  the  functions  of  nutrition  and 
the  reparation  of  ibrces  which  must  invariably  result  from  the  disorde" 
of'  the  digestive  tract  in  geneml. 

After  the  observations  of  Bouchard^  says  Graiidcl^ment»  one  ma  well 
explain  the  apix'arance  of  the  visual  disturbances  of  dysi>eptic  origin  ; 
we  would  add,  also  of  those  which  originate  in  the  intestine.  In  lK)th 
they  are  simply  the  phenomena  of  auto-infection.  The  badly  digested 
fcK>ds  are  converted  in  the  alimentary  tract  into  toxic  alkaloids,  wliich^ 
when  absorbed,  carry  their  disturbing  influences  on  ward  j  and  give  origin 
to  the  thousand  neuropathic  forms  of  disease  which  alarm  the  patient  so 
much,  and  of  whose  ]TiUhogeny  the  physician  is  unaware. 

To  rei^apitiilate.  Though  the  numl>er  of  cases  in  n4ation  to  the  ocular 
manifestations  observed  in  the  course  of  dysentery  be  limited^  the  facts 
alx)ve  noted  authorize  us  to  divide  the  ocular  symptoms  into  two  groups^ — 
reflex  and  those  that  are  determined  either  by  the  siK?cial  infection  wliich 
produces  dysentery  or  by  such  seef>ndary  infections  as  originate  in  them. 
In  the  first  we  may  include  paresis  of  aecommodation,  atrophy  of  the 
pfipilla,  opacities  of  the  vitreous,  and  false  granulations.  In  the  second 
may  be  plac*ai  conjunctivitis,  keratitis,  and  choroiditis,  pnxlucctl  by  the 
passage  of  germs  proceeding  from  the  large  intestine  (at  times  suppurating 
or  sphacelated)  through  the  circulatory  channels  of  the  organism. 
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From  the  point  of  view  of  ocular  complications,  no  distinction  will  be 
Ib  between  Asiatic  cholera,  cholera  nostras,  and  cholera  infantum.  In 
bsl  two  the  causative  agent  is  not  always  the  same  as  in  the  first  (the 
bacillus  of  Koch) ;  but  the  analogy  of  the  symptoms  (digestive  dis- 
algidity,  etc*)  in  each  indicates  that  tlie  ptiison  that  is  secreted  by 
nt  agents,  sn(^li  as  the  bacterium  eoli  commune,  altered  meat,  fer- 
piUk,  or  certain  medicines,  as  tartar  emetic,  etc.,  is  probably  identical 


pf^ve  cases  of  cholera  it  is  noticetl  from  the  first  moment  that  the 
•S?  tf^velids  is  bluish  (cyanosis),  and  that  upon  account  of  difficulty 
^  ibem  they  ap|>car  half  open.    If  the  patient  is  asked  to  close  them, 
but  tliey  soon  open  again.    This  is  not  only  on  account  of 
0f  tbe  orbicularis  muscle,  but  also  because  of  contraction  of  the 
of  the  orbit,  which  causes  the  eye  to  retract,  thus  allowing 
p  lose  it3  point  of  snpf>ort. 
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The  lacrjTnal  secretion  is  considerably  dtraixiished^  so  much  so  that,  no 
matter  how  intense  may  be  the  paitt  t>x|»erienecd  by  the  patient,  he  never 
weeps.  The  droppin^^  of  an  irritating  siibBtanoe  on  the  eyiijunctiva — lauda- 
num, for  instance — fails  absoliiteiy  to  provoke  any  hypersecretion  of  tears. 
(Gmefe.) 

During  the  nsphyxic  period  of  the  disease  the  patient  turns  his  eyes 
upwardj  so  that  either  only  a  small  portion  of  the  cornea  can  be  seen  or 
else  it  IB  entirely  covered  by  the  upper  eyelid.  The  bulbar  c-onjunetivaj 
therefore,  remains  partly  exposed,  causing  it  to  dry  and  become  injected. 
Under  these  conditions  Jasreph  hm  observed  an  ec*chymosis  which  he 
believes  is  of  fatal  prognostic  si|;aificance,  for  in  twelve  fatal  cases  the 
symptom  was  not  slow  in  appearing, 

Towai-ds  tlje  end  of  the  algid  period  a  certain  opacity  which  has  not 
been  covered  by  the  upper  eyelid  has  been  observed  situated  in  the  su|>erior 
portion  of  the  cornea.  If  life  is  prolonged  for  one  or  two  days  longer, 
a  su|>erficial  detachable  eschar  of  a  dark  hue  appears*  The  rest  of  the 
cornea,  which  up  to  this  time  has  maintaineti  its  transjiarency,  rapidly  8ui>- 
punites.  Graefc  admits  tlmt  the  keratomalacia  observcxl  in  cholem  is  of 
a  neuro-paralytic  nature,  but  Berger  believes  tliat  desiccation  unqtiestion- 
ably  [)lays  an  important  rdle  in  ite  pathogeny.  In  grave  cases  of  cholem 
the  sensibility  of  the  cornea  is  notiibly  diminislicd.  The  existence  of  this 
condition  has  been  con  finned  by  Cam  part  and  Saint-Martin. 

The  api>carance  of  blackish  spots  in  the  sclerotic  is  a  most  unfavorable 
symptom*  They  are  situated  around  the  lower  part  of  the  border  of  the 
cornea.  Their  form  is  irregular,  and  they  are  disseminated  ;  but  at  times 
tiicy  coalesce  and  constitute  but  one  ai-ea.  Bocm  and  Gracfe  rect>gnize  in 
them  the  effect  of  desiccation  of  the  si*Iera,  which  appeam  at  a  point  that  is 
sitnated  oppi:»site  a  similar  area  in  the  bullmr  conjunctiva.  Graefc  has 
seen  these  spots  make  their  appearance  in  the  lower  eyelids.  Up  to  the  pres- 
ent time  their  exact  pathogeny  is  unknown,  as  no  pathological  examination 
of  them  has  ever  Ix^en  made. 

EnophthalnuiSf  or  retraction  of  the  eyclmll  into  the  orbit,  is  also  very 
pronounml  in  the  algid  period  of  choleni.  This  is  due  to  a  eonsfdemble 
diminution  of  liquid  in  the  retro-bulbar  tisisues.  It  is  not,  however,  in 
this  disease  only  tliat  the  orbital  aivity  Ijct^omes  empty  in  this  manner,  the 
phenomenon  liaving  been  observed  also  in  certain  tumors.  1X4 ens  men- 
tions the  case  of  an  individual  suffering  from  adenitis  who  had  lymphatic 
tumors  in  the  Huhmaxillar>^  region,  the  hard  palate,  and  the  pharj^ux,  with 
axillary  infarction.  The  orbits  presente*!  two  symmetrical  tumors  of  con- 
*Jerable  si55e,  which  had  grown  in  a  period  of  from  fifteen  days  to  three 
'iVEeks.  Eacli  tnnn^r,  which  was  indolent  in  nature,  was  of  the  size  of  a 
w^nut,  and  elevated  the  uppcT  eyelid.  Vision  was  intact*  Microscopical 
examination  of  the  blood  showetl  a  considerable  increase  of  the  white 
corpuscles.  The  diagnosis  of  adenitis  witli  lymplmdcnoma  of  the  orbit 
and  of  the  hard  palate  was  made.    Subsequently  the  ]>atient  was  attacked 
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with  cholera  and  recoveml.  Fifteen  days  kter  the  tumors  of  the  orbit  an 
of  the  hard  palate  had  disappeared.  The  subraaxillary  tumors  remained, 
slightly  infarcted-  The  axillary  and  in^uDal  swellings  wem  reduced 
considenibly  in  size. 

During  the  algid  i)criod  Graefe  has  found  the  pupils  contracted.  At 
the  commencement  of  the  disease  they  are  dilated,  Campart  and  Saint- 
Martin  have  frequently  observed  such  dilatation-  Graefe  asserts,  with  suf- 
ficient reason,  that  the  myosis  Hct^n  during  the  algid  period  is  produced  by 
paralysis  of  the  cervical  sympathetic.  The  writer  believes  that  a  lesion 
of  the  eympathetic  contributes  to  the  retraction  of  the  eyebalL  Jacobeo 
attributes  the  enophthalmus  either  to  mechanical  cauises  or  to  alteration 
in  the  blood  or  in  the  vessels*  He  does  not,  however,  venture  upon  a 
thorough  explanation  of  the  question. 

Bouchard  thinks  that  the  myosis  is  the  effect  of  auto-in  feet  ion  which 
results  from  the  accumulation  of  toxic  products  in  the  economy  by  reason 
of  lesion  of  the  kidneys^  which  prevents  these  organs  irom  eliminating 
them.  The  result  of  his  ex|>eriments,  however,  which  consisted  in  inject- 
ing the  urine  from  cholera  patients  beneath  the  skin  of  animals,  refutes 
this  theory  j  for^  although  he  produced  the  symptoms  of  cholera  in  these 
animals,  he  did  not  obtain  myosis. 

During  the  epidemic  of  1885  in  Marseilles,  Coste,  while  examining 
patients,  observed  that  in  the  algid  period  the  pupils  were  extremely  vari- 
able in  size.  As  these  apimrent  pupillary  eonditious  fumislied  him  only 
contradictor}^  indications  of  prognosis,  he  endeavore^i  to  find  more  certain 
types  of  pupillary  reflex.  From  observations  gathered  from  one  hun- 
dred and  twenty*seven  patients  each  of  whom  he  studied  on  an  average 
for  twenty-four  hours,  he  arrived  at  the  follow^ing  conclusions.  In  the 
algid  [leriod  of  Asiatic  cholera  the  state  of  the  pui>ils,  whether  normal, 
contrat^ted,  or  dilated,  does  not  ftimish  any  data  towards  forming  a  prog- 
nosis* The  same  rule,  however,  does  not  hold  good  regarding  the  pupil- 
lary reflex.  When  the  reflex  is  present,  the  prognosis  is  favorable.  When 
it  is  absent,  the  disease  is  fatal.  In  other  words:  1.  Whenever  during 
the  algid  perif»d  of  cholera,  even  though  there  be  marked  cyanosis,  the 
normal  or  contracted  pupils  are  susceptible  of  motion,  one  may  form  a 
favorable  prognosis  j  or,  what  amounts  to  the  same  thing,  if  the  pupils 
dilate  on  placing  the  eye  in  the  darkness  resulting  from  lowering  or  closing 
the  eyelids,  and  return  to  their  original  diameter  when  expostKi  to  tlie 
light,  it  may  be  said  that  die  imtient  will  escajK*  this  i^eriod,  w^ithout  being 
on  this  account  protected  from  a  relapse  or  from  the  complic^ations  of 
the  |>eriod  of  reaction,  2,  From  the  moment  when  the  pupils  are  con- 
tracted and  immovable,  it  may  be  asf=iertcd  that  the  patient  will  succumb 
during  the  course  of  this  period  :  this,  he  snys,  is  true  in  spite  of  slight 
gravity  in  other  symptoms,  and  even  when  the  re-establishment  of  certain 
fimctions  would  seem  to  point  to  a  happy  termination.  3.  If  the  dilated 
pupils  are  immovable  {do  not  respond  to  the  stimidus  of  light),  the  prog- 
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nosis  is  likewise  fatal :  here  the  case  will  terminate  fatally  in  the  course 
of  tliis  period,  4,  When  the  papils  ai-e  sluggish,  one  may  prognostimte 
a  slow  m^overy  of  the  patient,  or  perhaps  that  the  duration  of  the  recov- 
ery, indejiendeDt  of  complications,  will  be  proportionate  to  the  pupillary 
activity  of  the  algid  period,  5,  When  the  pupils  are  unstx^dy,  it  may  bo 
inferrc^lj  in  spite  of  the  alight  gravity  of  other  symptoms,  that  the  pupils 
will  finally  contract  and  become  immovable,  and  therefore  that  the  patient 
will  sueeumb  during  this  period  of  the  disease*  The  apj>earance  of  this 
pupillary  sign,  tlierefore,  indicates,  at  least,  paralysis  of  the  reflex.  In 
general,  he  says  that  if  the  pupillary  reaction  ia  weakened^  a  prolonged 
period  of  convalescence  must  be  exj>ected. 

To  Berger  the  opacities  of  the  vitreous,  and  especially  of  the  crystalline, 
prove  that  the  uveid  tract  may  be  affecttd. 

Ophthalmoscopic  examination  of  the  fundus  of  the  eye  during  the 
algid  period  shows  that  there  is  a  contraction  of  the  retinal  arteries,  whose 
color  api)ears  of  a  dark  red.  In  such  cases  slight  pressure  on  the  ocular 
bulb  ia  sufficient  either  to  provoke  an  arterial  pulse  or  to  exsanguinate  the 
vessels  of  the  fundus.  These  phenomena  are  considered  to  be  tlie  conse- 
quence of  debility  of  the  cardiac  muscle  and  diminution  of  inti'a-ocular 
tension,  this  probably  being  dependent  upon  perturbation  of  the  sympa- 
thetic* At  the  same  time  they  are  obscrv^^  with  the  disapj^earance  of  the 
second  sound  of  the  heart  and  of  the  radial  pulse.  Contrary  to  what  is 
obser\^ed  in  the  arterial  currents,  the  retinal  veins  retain  their  normal 
diameter  and  contain  very  dark  blood*  At  times  Graefe  has  observed 
the  blood-currents  to  be  interrupted  in  the  veins  of  the  retina.  He  has 
also  seen  the  movement  of  small  bloody  cylinders  in  the  retinal  veins,  as 
may  be  observed  in  some  cases  of  embolism  of  the  central  artery  of  the 
retina* 

Eeferent?e  liaa  already  been  made  to  the  kaxiness  of  vision  of  which 
some  patients  complain  at  the  beginning  or  during  the  course  of  the  algid 
period  of  cholera.  It  is  not  known  yet  whether  tliis  ought  to  be  attributed 
to  wc^knef?s  of  the  blood -currents  or  to  ocular  disturbances  which  Iiave 
originated  from  the  presence  of  microbes  or  their  toxic  produces  in  the 
economy.  Suppression  of  urine,  in  fact.,  is  very  frequent  tijwards  the  end 
of  the  algid  period  of  asphyxic  cholera,  Tliis  type  of  cliolera  piTcUsposes 
to  parenchymatous  nephritis,  which  may  bring  about  auto-infection  by 
reason  of  the  sul>sta«ces  contafntKl  in  the  urine. 

Frequently  during  the  period  of  reaction  of  cholera  a  sharp  conjunc- 
tival hyperieinia,  which  may  degenerate  into  catarrhal  conjunctivitis,  has 
been  observed* 

The  secondary  complications,  under  the  name  of  tvpho-eholeraic,  are 
lacking  in  any  si>ecial  influence  in  regard  to  the  eyes,  though  Josrcph 
maintains  that,  exc^ept  in  grave  raises,  where  there  is  a  state  of  mydriasis^ 
the  pupils  are  always  contracted. 
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Visual  disturljaiiL-es  procltieed  by  malaria  are  mentioaed  in  all  worin 
tmitlug  ujx>u  internutteiit  aad  jx?niicious  fevers.  The  writer  stlatt^d  ttiii 
iu  1877  in  his  first  writrng  on  the  ix?ular  maiiifestitiouB  due  tii  mahni, 
Poiieet,  one  year  later,  likewise  mentioned  the  fact  in  his  Lntere^iig  mmi' 
on  malarial  ehoroido-retiiiitis, 

Ozanam,  Vam,  Berlinghieinj  Momnd  in  1729,  AnBdiart,  Pincl,  W 
den  brand  in  1821,  Dubo4  iu  1867,  Testelin,  De%iil,  SUjeber,  and  utk 
all  point  ont  tlie  fact  of  disturbance  of  vision  during  the  intermit 
or  pernicious  paroxysm.    They  do  not,  howes'er,  go  beyond  this  sim 
statement, 

Lat^r,  oplithalmoseopic  examinations  made  by  Dutzmann  in  1870 
Vjy  Konigstein  in  1875  gtive  only  negative  results.  This  examination 
the  fundus  of  the  eye,  as  has  always  been  the  case,  soon  olean.Nl  nf  a«v* 
doubts  that  might  have  been  entertained  by  the  first  observers,  Owi 
however,  to  the  circumstance  that  ocular  disturlMinces  of  paludal  origin  m 
be  oliserved  only  in  certain  regions,  the  number  of  cases  colieclcd  up  ttt 
within  the  last  two  dot*a*ies  is,  proximately,  very  Umited«  AVheu 
writer  published  his  first  c^es,  in  1877,  he  wm  acquainted  only  with  tlie 
ohseiTations  of  Gueucau  de  Mussey  and  Galezowski,  whicli  apjiearwl  in 
1874-  Poneet,  in  his  memoir  aln^ady  referred  to,  observes  that  in  sudi  i 
complete  bibliography  as  that  of  Nagel  only  a  few  documents  ablative 
til  is  study  could  be  found.  This  was  also  spoken  of  in  tlie  HaoJbook 
of  Saemisch  and  Gniefe, 

In  more  recent  times,  Kipp^  Dehenn6j  Bard,  Tangemann,  Boren,  Pi 
now,  Sulzer,  and  othct*s  have  amply  illust ratal  the  subjcvt  of  die  ocn 
mauifestations  of  malaria  with  clinical  faeti*  that  t^ufirm  the  syni|Jto 
to  logy.   Especially  is  this  so  in  the  description  of  its  pathologic^  auatunty 
which  has  been  given  by  Poneet. 

All  modern  authors  agree  that  affections  of  the  fundus  of  the  eye — It 
neuritis,  neuro*retinitiSj  and  retinal  hemorrhage — are  the  most  JK^jueut 
well  as  the  most  imjiortant  disturbances  in  the  disease* 

In  situations  where  there  is  much  malaria^  such  as  Algeria,  Ponot^t  1 
faiind  lesions  that  are  apprctnable  to  the  oplithalmosc*3[)c  in  but  ten  jK-rcc 
of  tlie  itiscB  diat  have  been  affected  with  malarial  aniemia  and  tm4iei' 
The  microsi^ojK*,  however,  nearly  always  exhiliitiHl  a  he  rations  of  cboroi 
retinal  i  u  flam  mat  i(>n  which  were  due  to  the  paludal  cachexia. 

Lopez,  of  Havana,  has  found  ocular  manifestations  of  the  fundus 
the  eye  in  four  jwr  cent,  of  cases  affected  w^ith  malaria. 

Other  autljors  have  described  mauifestations  of  malaria  in  th^ 
jnnctiva,  the  cornesij  and  the  iris,  Tangemann  reiK>rt9  tliree  cs«0,— HMie 
conjunctivitis  with  photophobia,  another  of  iritis  m'companii^d  witli  ph» 
phobia  and  resistance  of  the  iris  to  the  aetiun  -f  t-i\  ilr!      -   uhI  ^ 
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of  inflammation  of  the  eyelids  on  the  left  side.  All  throe  yielded  to 
quinine.  The  writer  has  ret>orted  a  case  of  malarial  i^onjtinctivitis  ob- 
servetl  by  Dr.  Naranjo*  Kipp,  who  divides  the  diseases  of  the  eye  that 
are  due  to  malaria  into  two  classes  (one  aocompanying  and  the  other  follow- 
ing the  paroxysjn),  plaees  among  the  most  fretpient  forms  of  the  second 
ela^^s  a  snperfieial  ulceration  of  the  cornea.  On  the  other  hand,  he  has 
not  found  the  form  of  serous  iritis  that  has  been  mentioned  by  Pieounow, 
Noyes  si>eaks  of  the  blunted  senBibilrty  of  the  cornea  aA  a  marked  feature 
of  malarial  keratitis*  He  states  that  the  mcmhmne  van  he  brushed  witli  a 
feather  without  prwhicing  much  disturbance.  Van  Milliugen  has  described^ 
as  in  influenza,  a  keratitis  dendritk^i  which  ap[wars  during  the  attacks  of 
intermittent  fever.  This  variety  of  keratitis  takes  the  foj'm  of  stTpiginous 
ulcerations  with  very  fine  prolongations.  At  first  these  appear  as  if  raised 
from  the  surface^  but  finally  they  become  ule^^rated  into  a  series  of  furrows. 
Its  duration  does  not  extend  tjeyond  three  weeks.  In  grave  cases  it  recurs 
with  every  new  access  of  fever,  which  may  be  repeated  during  many 
months.  Tlie  autlior  apimrently  refers  to  the  same  lesion  of  the  ci^rnea 
as  that  obsei-ved  by  Kipp.  Javal  has  met  witli  tlie  interstitial  (parencliy- 
matous)  variety  of  corneal  inflammation  ooeaatoned  by  malaria^  and  confirms 
the  improvement  that  is  said  to  be  produced  by  quinine. 

Sulzer  has  written  an  article,  based  upon  tiie  stati^stics  found  during  the 
study  of  a  large  number  of  oises  of  acute  and  chronic  malarial  fever  ob- 
served in  the  island  of  Java,  in  which  he  divides  the  ocular  corapli<*atif>ns 
into  two  groups  according  as  they  accompany  cither  the  chronic  or  the  acute 
form  of  i\¥i  disease.  In  the  first  class,  and  in  order  of  fre^^uencyy  he  placets : 
1,  chronic  optic  neuritis  with  melanosis  of  the  papilla:  this  is  seen  in  the 
grave  cases;  2,  diffuse  infiltration  of  the  vitreous  body;  3^  multiple, 
punctiform,  peripheral  hemorrliages  of  the  retina;  andy  4,  pemstent  amau- 
rosis. In  the  second  class  lie  places;  1,  periodical  amaurosis  and  ambly- 
opia without  ocular  lei^ion  ^  2,  diffuse  lesions  of  the  ftindus  of  the  eye, 
predisix»siug  to  affections  of  the  macula  i  and,  3,  large  peripapillary  and 
macular  hemoiTliages  in  the  retina. 

Neuralgia  of  the  trigeminus^  especially  of  the  supra-orbital  branch, 
frecjuently  takes  the  place  of  the  paroxysms  of  an  intermittent  fever  (Grie- 
singer),  Tlie  paludal  origin  of  these  neural gias^  however,  has  been  very 
much  doubtnl,  and  many  casts  have  been  diagnosed  as  malarial  (outside 
of  large  malarial  foci)  wliich  in  reality  were  not  of  this  type.  Regarding 
this  subject  tlie  writer  has,  with  his  colleague  Dr.  Madan,  piibUshcd  a 
memoir  with  a  view  to  demonstrate  that  we  cannot  specify  as  malarial  a 
case  of  trigeminal  neuralgia  without  the  diagnosis  having  i>cen  preceded  by 
a  bacteriologiml  examination  of  the  hlo^xl  and  the  discovery  of  the  ha^ma* 
tojEcm  deseril>ed  by  Laveran  as  characteristic  of  paludism,  Tliese  obser- 
vations were  based  upon  data  that  were  collect4:*d  during  sixteen  years  in 
their  clinic  for  ditieases  of  the  eye,  and  such  cases  as  have  been  contributed 
by  Dr,  Coronado.    In  twenty-four  thousand  eye  patienta  in  the  Havana 
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cliniej  wc  have  miortlecl  twD  hundml  md  sixty-six  cases  of  trigeminal 
neuralgia.  Of  these  only  thirteen  were  of  malarial  origin.  For  these 
reasons  we  have  regardetl  as  useless  the  administration  of  quinine  for  in- 
termittent or  i)eriodical  pains  localiml  along  tJie  branches  of  the  fifth 
pair.  Periods  of  calm  or  of  exaoerl>ation  of  tlie  pain  at  fixed  iiours  are 
frequently  ol^rved  in  iritis  of  divei'se  etiology,  as,  for  example,  in  the 
syphilitic  or  rheumatic  varieties  of  the  disorder.  Es|>e<ually  is  this  the 
case  towards  the  early  morning,  when  cold  aggravates  rheumatic  affections, 
or  when  the  heat  of  the  bed  increases  such  [mins  as  are  of  syphilitic  origin. 
Moreover^  it  must  be  remembered  timt  the  affected  eye  is  more  or  less 
fatigued  or  congested  by  the  insomnia  which  accompanies  nearly  all  diseases. 
The  same  thing  happens  in  cyclitis  following  surgical  operations,  and  in 
traumatiBms,  without  any  one  being  authorized  to  designate  them  as  nialarial 
so  long  as  the  examination  of  the  blood  does  not  justify  such  an  assertion. 

The  relation  of  traumatism  to  primary  disease,  as  studietl  by  Verncuil, 
has  also  been  descrilKxi  by  Dehenn6  as  regards  the 'operation  of  cataract 
The  writer  has  published  a  case  of  intra-ocular  hemorrhage  in  a  woman 
w^ho  had  suffered  attacks  of  intermittent  fever  previous  to  the  operative 
procedure.  Delens  has  more  recently  strengthened  this  assumption  with 
the  authority  of  his  observations. 

Considering  the  manifestations  of  the  fundns  of  the  eye  as  those  which 
are  most  tretpicntly  observctl,  the  writer  acceptSj  with  Poneet,  two  forms 
of  affections  of  the  optic  nerve  that  may  be  due  to  malaria:  an  acute 
congestion,  with  slight  elevation  of  the  papilla^  which  is  retlder  in  tint  than 
it  is  in  its  normal  condition ;  2,  a  chronic  infiamnmtion  of  the  papilla,  with 
venous  congestion  and  a  general  dark  appearance  (melanosis).  Around  the 
papilla  there  is  a  gray  cedematous  haxe  or  veil  which  obscuiTS  the  arteries 
of  the  retina,  whose  diameter  appears  to  lie  diminished.  It  is  undoubtedly 
an  intermediary  stage  between  optic  neuritis  and  neuro-retinitis.  The  field 
of  vision  remains  normal,  or,  at  most,  a  slight  narrowing  may  be  observed 
in  the  periphery. 

The  prognosis  of  paludal  optic  neuritis  is  generally  favorable,  for  if 
one  can  combat  favorably  the  malarial  element  with  appropriate  means, 
the  acuitj'  of  vision  is  almost  certain  to  be  completely  rcH'Stablished.  Cases 
are  not  wanting^  however,  in  which  atrophy  of  the  papilla  with  complete 
blindness  has  supervened. 

Sulzer  has  observed  that  in  twenty  per  cent,  of  the  cases  acute  malaria 
is  accompanied  with  venous  hyperiemia  of  the  papilla.  In  addition  there 
are  itching  in  the  eyes  and  a  dazzling  sensationj  with  photophobia.  In 
these  cases  he  has  found  hemorrhages  in  patches  about  the  neighborhood  of 
the  papilla  and  the  macula. 

The  intra- ocular  hemorrhages  due  to  malaria  are  at  times  numerous, 
as  many  practitioners  have  found;  Jn  fact,  they  are  aliout  as  marked  as 
cerebral  hemorrhages  due  to  the  same  cause  are.  The  flirmer  appear  dis- 
seminated about  the  periphery  of  the  retina.    In  not  a  few  instances  either 
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embolism  or  cerebral  hemorrhage  is  put  down  as  the  cause  of  lo^  of  sight 
supervening  suddenly  as  the  effect  of  paludisni.  As  regards  the  cases  of 
Buddeu  amblyopia  and  amaurosis  without  appreciable  l^ion  of  the  fundus 
of  the  eye,  Berger  considers  them  to  be  due  to  a  so-called  toxic  paresis  or 
paralysis  of  the  optic  nerve.  The  heniianoj>sia  and  other  accompanying 
c«;rebral  symptoms  are  believed  by  him  to  be  depemlent  upon  embolus  or 
(XTebral  hemorrhage. 

In  some  grave  cases  of  pernicious  fever  it  has  been  notal  that  the  patient 
has  remainett  amaurottc  fur  some  days  after  the  comatose  state  had  pissed 
off.  The  writer  has  observed  gome  cases  of  amaurosis  following  paroxysms 
of  comatose  pernicious  fever.  Upon  examining  the  fundns  of  the  eye  in 
these  cases  and  finding  there  the  chanicteristic  signs  of  cinchonism,  the 
amaurosis  has  been  attributed  to  the  effects  of  the  dmg  rather  than  to 
paludisra.  The  fact  that  these  patients  had  taken  enormous  doses  of 
quinine  seemed  to  confirm  the  diagnosis.  Before  the  ophthalmoscopic 
appearances  of  the  amblyopia  and  araaurc^is  due  to  quinine  had  been 
as  well  described  as  they  are  to-day,  the  writer  has  seen  these  conditions 
mistaken  for  similar  disturbances  produced  by  malaria.  This  was  due  to 
the  fact  that,  in  countries  wliere  malaria  prevails  and  counts  so  many 
victims,  practitioners  are  afraid  of  too  low  a  dosage  of  the  drug  against 
so  formidable  an  enemy.  Individual  idiosyncrasy  also  counts  for  a  great 
deal  as  regartls  tolerance  to  the  remc<]y. 

Instances  of  periodical  amaurosis  antl  amblyopia  have  been  observed 
during  the  course  of  malaria!  affections.  They  may  api>car  in  paroxysms, 
and  at  times  are  assoc-iated  with  other  cerebral  symptoms,  such  as  delirium 
and  coma.  In  these  cases^  which  are  always  grave,  the  amblyopia  appt^ars 
when  the  algid  stage  terminateSp  Again^  as  in  other  mierobic  diseases,  it 
has  been  ol)servetl  that  the  toxic  paralysis  manifests  itself  towards  the  end 
of  the  appearance  of  the  general  symptoms ;  moreover,  acconling  to  various 
authorities,  the  duration  of  these  attacks  of  periodical  amaurosis  is  ortli- 
narily  from  one-quarter  hour  to  one  hour.  If  they  be  frequently  repeated, 
a  permanent  narrowing  of  the  visual  field  may  be  observed,  presenting  in 
this  a  csertain  analogy  with  other  forms  of  amaurosis  (diabetic,  uriEmic) 
which  terminate  in  partial  atrophy  of  the  optic  nerve.  Pei'sistent  disturb- 
ances of  vision  are  observed  only  in  grave  cases  of  malaria,  especially  in 
the  course  of  tertian.  They  are  rarely  seen  in  the  quartan  type  of  fevers. 
One  observer  reixtrts  [leriodical  acce^tses  of  amaunusis  without  fever,  which 
has  been  considered  to  be  a  symptom  of  a  larval  intermittent  fever. 

To  recapitulate.  Manifestations  of  paludism  are  rarely  met  with  out- 
side of  large  malarial  foci.  Optic  neuritis,  with  its  symptomatology,  as 
deseribetl  by  Poncet,  neuro-retinitis,  and  hemorrhages  of  the  retina  are  the 
disturbances  most  frefjuently  observe^!.  Trigeminal  neuralgia  found  in 
malarial  foci,  beaiuse  of  a  certain  and  not  well-defined  period icity^  is  fre- 
quently considered  to  be  of  paludal  origin  when  in  reality  it  is  not.  Con- 
junctivitis^ keratitis,  iritis,  and  other  inffammatory  disorders  of  the  ocular 
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j^Y*-j-^^xtitus  may  he  Im  frequently  ol>servecl  as  due  to  malaria,  Ciiea 
^j^^^^ji^^jrosis  dm  maJterta  met  with  in  the  course  of  intermittent  fererSftd 
-which  neither  the  earlier  nor  the  modern  observers  liave  been  able  lo 
<l^±«et  lesionSj  must  be  placed  (Poncet)  in  the  saime  gnmp  with  malarial 
ol^o»*oidt>-retinitipj  in  whieh  there  are  emboli  of  melanotie  lencocyt^s  b 
oapill^iries,  which  die  microscope  has  been  able  to  demonstrate. 
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OCXJLAK  MANIFESTATIOKS  IN  DENGUE, 

The  careful  atudy  of  dengue  dates  from  the  end  of  the  kst 
Tlie  princiiml  foci  have  been  tvro^ — America  and  India.    A  gvmi  ejj 
liroke  out  in  America  in  1820  and  lasted  until  1S28.    It  visited  Lli«  ir«at» 
yart  of  the  continent,  and  the  Antflk^g.     In  spite  of  the  small  popiilnllim  of 
Havana  at  that  time  (fitly  thousand  souls),  this  plac^^  snflei-ed  st* veivly  ii\m 
the  epidemic.    This  is  shown  iu  documents  to  Ijo  found  in  the  Att-idm 
SanMad,  which  alao  indicate  the  hygienic  measuriis  that  were  ad^ipud, 
beflidps  giving  a  fairly  gotxl  dest^ription  of  the  disease. 

The  fii-st  great  epidemicj  which  invadtd  the  British  Antilles  in 
teniber,  1827,  was  known  by  the  popular  name  of  "dandy  fever, 
iu^  to  the  Spanish  Antilles, — Puerto  Rico  and  Crd>a  (Maivli^  182^),- 
received  the  appellation  of  ^Mcngue/^  perhaps  l>ecause  of  the  stiif  and  um^ 
nred  gait  the  patients  were  obliged  to  assume  during  walking.  Since iH 
the  expression  dengue"  has  prcilominated  in  suec^esaive  epidemics,  andW 
been  made  use  of  by  the  physicians  of  the  French,  Englisli,  and  Spaniel 
colonies,  especially  after  having  been  accepted  in  1869  for  the  noeologicalj 
nomenclature  that  was  formulated  by  a  ct^mmission  from  the  Collqieof; 
Physicians  of  Londivn.  In  1848  it  reapi>eare<l  in  New^  Orleans,  and  ktrr 
was  observed  in  Havana,  In  18G0  it  appearai  iu  Martinique,  and  in  h^Gl 
showed  itself  in  Cayenne,  In  1856,  in  1866,  in  187G,  and  m  um  it 
manifested  itself  in  different  ^mrts  of  the  United  Stiites  and  Mexico.  Tbft 
epidemic  of  1848  mvadetl  Brazil  and  Peru.  In  Asia^  after  the  epitkni 
of  1789j  it  wm  observed  iu  Hindostan  in  1824,  and  agiiin  in  I826i|^| 
1835  it  visited  Arabia  and  Lower  Egypt,  ami  many  were  the  epideinii?^ 
tliosc  countries  from  that  time  until  1870.  In  1871  it  invaded  ajjartof; 
Zansiiharj  extended  to  China,  gained  the  Mt^literranean,  and  rtmhtd  E^ji 
Still  later,  invasions  have  been  successively  noted  io  IsmaiHa  (1871),  iflj 
Egypt  (1880),  in  Port  Said  (1883  and  1885),  and  in  Cairo  (1887).  ht\ 
1888  it  appeared  in  Syria  and  passed  over  to  Asia  Minor  and  Eii 
Turkey.    Several  epidemics  have  also  been  recorded  in  Sejiegambia, 

Notwithstanding  the  ^prat  iinml>er  of  epidemics  alx»ve  m 
writer  has  not  heard  of  any  special  study  of  the  cx*ular  niun. 
the  disease.    They  have,  however,  been  observed^  but,  as  in  the 
influenza  previous  to  recent  epidemics,  mere  meutinn  has  Ixfii  ti] 
them.    In  fact,  as  a  rule^  they  are  so  wholly  analogous  with  thufic 
are  attributed  to  \a  m  ^\Xfem^Wi&Vi^«i  mode  to 
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identity  of  both  of  these  infectiotiB  diseases  by  tbe  sinularity  of  the  ocular 
Bym  ptoms,  (Martiale.) 

la  d€ngue  one  of  the  most  striking  gyniptoms  experieoced  from  the 
commen<!ement  of  the  disease  is  jmin*  This  is  localized  in  the  fingers^  wrist, 
elbow,  or  knee,  and  at  times  in  the  niieha,  in  tJie  lumbar  jiortion  of  the 
spinal  t'oUinm,  and,  less  frequently,  in  the  epigastrium  and  gluteal  region. 
Coincidentlyj  or  somewhat  later,  cephalalgia  in  the  frontal  regioUj  accoirt- 
panied  witli  aeiite  pain  in  the  eyes  and  with  photophobia,  is  complained 
of*  (OtholeadyL)  Krausenl  has  mentioned  an  instance  of  |mrtjal  or  total 
anssthesia  of  the  retina. 

The  £Bx*e  is  red,  and  the  eyes  are  brilliant  and  congested, — ^faets  which 
might  make  one  suspect  yellow  fever  in  a  country  where  this  disease  is 
prevalent.  Particularly  is  this  so  if  the  aiilvjeet  be  a  recent  arrival  from  a 
cold  climate.  The  doubt  is,  as  a  rule,  soon  dispelled  by  the  absence  of 
ictenis  of  the  conjunctiva  or  sclerotic.  When  both  epidemic  diseases,  how- 
ever,  develop  at  the  same  time  in  the  same  region,  as  happened  in  New 
Orleans  in  1848  and  in  Havana  and  Rio  Janeiro  in  1850,  the  presence  of 
ictenis  in  dengue  has  caused  some  practitioners  to  attribute  the  benignity  of 
some  epidemics  of  yellow  fever  to  the  fact  that  the  diseiise  was  simply  dengue. 

In  from  twenty-four  to  tliirty-six  houm,  and  tip  to  the  fourth  day,  a 
bright  red  exanthem  appears.  This,  which  is  similar  to  tliat  of  scarlet 
fever,  has  occasioned  tlic  name  of  "  Colorado,*^  "  fiebre  roja"  (red  fever). 
The  eruption  is  more  pronounced  on  the  face,  nose,  and  skin  of  the  eyelids, 
like  that  which  is  observed  in  erysipelas.  The  eyelids,  as  also  the  rest  of 
the  body,  are  affe<'t4:<I  with  intense  itching.  At  this  time  a  second  exan- 
them, which  is  somewhat  ditferent  from  the  first,  makes  its  appearance. 
(Hernandez  Pojio,  of  Cadiz.) 

At  the  time  of  the  remission  a  profuse  perspiration  is  apt  to  be  ob* 
servcfh  This  seems  to  weaken  the  jMtient  very  much,  leaving  him  in  an 
alarming  state  of  prostnition.  It  rarely  puts  life  in  jeofjanly,  although 
someEnglisli  physicians  have  mentioned  cases  of  sudden  death  occurring 
during  this  pcriwl  of  the  disease. 

As  this  prostration  disappears,  as  in  la  grippe,  the  patients  notice  dimi- 
nution of  sight.  This  is  due  to  paresis  of  the  muscle  of  accommodation, 
wliich  is  so  frequently  noticed  in  all  phases  of  general  adynamia. 

Among  the  varied  ocular  ncrv^ous  phenomeiia  occurring  in  dengue, 
hypenesthesia  of  the  retina  has  been  observed,  A^ernant  has  described 
it  as  a  special  alteration  of  vision  in  which  all  objects  are  characterized  as 
being  of  a  yellow  or  a  red  color.  The  six  patients  whom  this  author  saw 
presented  this  syraptom, — saw  all  objects  as  though  tliey  w^re  illnminatcd 
by  the  glare  of  a  great  conflagration.  The  ophthalmoscopic  examination 
did  not  reveal  any  lesion  of  the  fundus  of  the  eye, 

Tiie  articular  and  the  muscular  [mins  are  constant,  and  to  the  latter 
type  must  uncloulitedly  be  referred  those  which  are  experienced  by  tlie  eyes 
during  the  slightest  movement  of  the  eyeball. 
Vol.  IV.— 46 
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This  ocular  pain^  and  also  tbat  of  tlie  articulations  and  mascles  of 
the  bodvj  have  some  siiuilarity  to  the  pain  of  acute  rheumatism.  They 
G&imot,  however,  be  regarded  as  of  the  same  origin  with  that  which  is 
observed  in  that  diathesia.  Rochard  calls  the  pains  which  proceed  from 
the  articulations,  arthralgias.  He  finds  tliat  they  have  great  resemblance 
without  bearing  any  relation,  to  the  rheumatoid  pains  of  syphilis. 

Conjunctivitis  has  been  oljser%'ed  during  the  course  of  the  disease, 
in  influenza,  suppurative  keratitis  has  either  apjieared  as  an  extension  of 
tlie  conjunctival  inflammation  or  been  recognized  from  the  beginning, 

Iritis  has  been  noted  by  several  authors.  No  details,  however,  which 
might  justify  a  diagnosis  of  true  inflammationi  instead  of  a  simple  con- 
gestion of  the  iris  which  is  so  frequent  in  cases  of  conjunctivitis  and 
keratitis,  have  been  given. 

The  irido-ehoroiditis  of  which  treatises  speak  might  inspire  the  same 
doubt^  although  in  infectious  diseases,  such  as  dengue  and  influenza,  there 
is  no  reason  why  infection  or  its  effects  should  not  be  limited  to  certain 
regions. 

According  to  Mah^,  cephalalgia  acconiimnietl  with  jjcriorbital  oppression 
was  the  predominant  sjmiptom  of  the  Cadiss  epidemic.  In  the  epidemic 
of  India  in  1872,  congestion  of  the  bulbar  and  paIjK4)ral  conjunctiva,  jmr- 
ticularly  marked  on  tlie  lower  eyelid,  together  with  a  sharp  cephalalgia, 
ordinarily  supra-orbital,  was  noted  by  Wise,  Nearly  always  the  eyes  are 
waterj^  and  injected  and  of  a  bright  scarlet  colon  Their  painful  condition 
is  incr^sed  by  simple  pressure  over  the  eyelids.  To  the  patient  they  feel 
as  if  they  were  enlai^^  and  as  if  they  wouUi  jump  out  of  their  orbits. 
These  symptoms  occasion  extreme  anxiety, 

MaW  adds  that  among  the  complications  and  exceptional  signs,  amau- 
rosis, |>artial  paralysis,  and  a  kind  of  mental  weakness,  which  is  quite 
marked,  have  been  noted  in  previous  epidemics. 

De  Bnm,  in  his  description  of  the  epidemic  oljserved  in  Beyroot,  speaks 
of  the  frontal  cephaklgia  as  the  principal  symptom.  He  says  that  the  paiu 
is  frequently  localized  in  the  lower  part  of  the  forehmd,  on  a  level  with 
the  superciliary  arch,  where  it  remains  fixed  and  immovable  for  two  or 
ihree  days,  becoming  intolerable  when  the  patient  moves  about:  other 
[>atients  complain  of  an  extremely  painful  sensation  in  the  back  part  of 
the  ereball  or  of  the  orbit,  which  is  similar  to  that  which  might  be  pro- 
diind  if  the  eyeball,  having  become  very  voluminous,  were  to  be  strongly 
tKuiipreascd  by  its  containing  walls.  The  patients  avoid  the  light,  wlileh 
m^vim  to  increase  their  annoyance. 

As  dengue  is  regarded  by  many  authorities,  especially  Klassen,  as  a 
^jwial  eruptive  fever,  it  is  evident  that  the  ocular  a]jjMimtus  cannot  be 
vJiviiipt  fmm  the  complications  which  accompany  the  majority  of  eruptiw 
that  is  they  are  the  result  of  secfindary  inflation  or  of  such  as 
Mrlgiimtcs  in  the  si)^ial  germ  which  pnxluces  the  princii>al  disoise.  This 
kMi  baa  gainetl  positive  value  since  Panas,  upon  enucleating  the  eye  of 
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an  individual  who  had  sufferdi  a  short  time  previously  from  typhoid  fever, 
found  a  focus  of  suppuration  at  the  apex  of  the  orbit,  in  which  the  bac- 
teriological examination  demonstrated  the  presence  of  the  Eberth-Gaffky 
microbe. 

OCULAR  MANIFESTATIONS  IN  YELLOW  FEVEK 

These  have  hardly  been  mentioned  in  any  monograph  that  has  been 
written  upon  thts  subject.  After  describing  the  commencement  of  the 
fever,  and  the  general  reaction  or  "coup  dc  barre"  (lumbar  pain),  chame- 
terized  by  agitation  in  the  epigastrium  and  tumultuous  beating  in  the 
coeliac  region,  passing  note  is  made  of  the  dilatation  of  the  pupil,  which , 
however,  is  so  marked  that  it  gives  a  vague  and  undefined  expression  to  the 
physiognomy  very  similar  to  that  seen  in  the  face  of  an  inebriated  person. 

At  the  end  of  the  first  day  or  later  (Krengcr-F^raud  says  on  the  second 
day)  attention  is  trilled  to  the  state  of  hyperjeraia  of  the  face  and  eyes. 
The  eyes,  which  appear  red,  lacrymosed,  and  brilliant,  acquire  consider- 
able importance  iu  the  symptomatology  of  the  disease.  B^renger-F^raud 
has  found  that  dnring  the  second  period  of  the  affection,  which  is  known 
as  the  period  of  localization,  and  which  commences  with  a  rcmisi^ionj  the 
coloring  of  the  eyes  diminishes  simultaneously  with  that  of  the  skin.  He 
has  also  noticed  that  the  manifestations  of  icterus  make  their  appearance^ 
these  commencing  at  the  sclerotic- 
Speaking  of  the  hemorrhages  in  yellow  fever,  Naegeli  says,  "The 
ocular  and  auricular  hemorrhagic  are  extremely  rare,  and  the  loss  of 
blofxl  is  insignificant*"  B^renger-F^raud  states  that  ^'the  brilliant  eyesj 
the  injected  conjunctiva,  which  varies  from  pale  to  bright  rose,  do  not 
present  that  hypcrEemic  aspect  which  is  so  marked  during  the  last  stages 
of  tlie  affetlion/'  In  this  disease,  the  latter  author  observes,  there  exist 
certain  anomalies  which  must  warn  us  against  forming  too  absolute  con- 
duaions.  The  original  congestion  may  becx)me  inflammatory,  in  which 
case  the  coloring  ceases  to  have  any  prt>gnostic  importance.  More  recently 
the  same  author,  in  a  work  upon  Yellow  Fever  in  Martinique/'  says 
that  the  second  period  communicates  a  greater  intensity  to  all  the  ocular 
symptoms.  He  adds  that  this  intensity  diminishes  with  the  remisBiou  of 
the  fever,  but  notes  that  if  the  conjunctiva  becomes  obscured  and  takes  the 
icteric  hue  the  case  presents  greater  gravity.  In  some  gm%"e  cases  he  has  ob- 
served ocular  hemorrhages  which  have  produced  subconjunctival  effusion  or 
flowing  of  the  blood  into  the  neighborhood  of  the  commissures,  Gricsinger 
is  the  only  author  who  mentions  the  diminution  or  loss  of  sight,  when  he 
says,    Amblyopia  and  amaurosis  are  of  rare  occurrence  in  yellow  fever/* 

It  will  thus  be  seen  that  these  authorities  have  mentioned  only  external 
manifeiitations,  which  have  been  confined  generally  to  the  cornea  and  the 
conjunctiva. 

In  1881  the  writer  published  the  following  cases  of  partial  or  total  losa 
of  sight : 
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Case  I, — A  cadet  was  admitted  to  the  Quinta  de  Garcitii"  on  August 
24,  1879,  in  the  sect^iid  day  of  yellow  fever.  This  young  man,  an  Auda- 
lusmn,  arrived  from  Eiirope  in  perfect  health.  The  march  of  the  disease 
was  insidious;  the  temperature  was  39°  the  pulse  averaged  ICM),  and 
there  was  a  small  amount  of  albumen  in  his  urine.  He  was  given  an 
emetic  of  ipeeacuanha.  On  the  following  day  the  symptoms  continued 
without  change.  Forty  grammes  of  sodium  sulphate  were  then  admin- 
ifltered.  The  third  day,  the  stiij>or,  albuminuria,  and  very  high  tempera- 
ture contituiingj  an  enema  of  castor  oil  was  givetij  and  he  was  ordered  to 
tiiko  tartaric  SK'id  lemonade  libitum.  On  the  fifth  day  signs  of  un- 
doubted gravity — anuria,  hiccough,  delirium,  and  loss  of  sight. — ^aptJcar^L 
Upon  consultation,  revulsives,  tonics,  and  diuretitis  w^ere  prescrib^^d. 
Twenty-four  hours  later  the  urinary  secretitm  was  re-established  and  sight 
returneth    The  patient  recovered  without  complications- 

Case  IL — A  Galician  sailor,  aged  thirty  five,  contracted  the  disease 
on  board  ship.  He  wjls  admitted  to  the  Hospital  de  Gibara.  On  the  fol- 
lowing  day  the  presence  of  a  large  amount  of  albumen  in  the  urine  and 
high  temi>eraturc  caused  an  unfavorable  prognosis,  XJ\you  the  next  day 
the  gravity  of  the  ease  increased.  There  were  hiematemesis»  anuria,  and 
amaurosis.  The  patient  died  during  the  night  An  ophthalmoscopic  ex- 
amination was  not  made. 

Case  III, — A  priest,  recently  from  Geroria,  remained  several  hours  at 
the  gmve  of  a  fellow-priest  who  had  just  died  of  the  disease.  On  the 
following  day  the  patient  took  to  I>ed*  The  pupils  were  dilated,  the  face 
was  injceted,  and  the  tongue  was  elongated.  Pulse  averaged  108,  and  tem- 
pemture  37,8^  C,  There  was  but  little  urine.  He  was  given  a  cathartic 
of  castor  oil.  In  the  afternoon  he  had  black  vomit*  Cold  compressea 
were  then  applied  to  the  forehead.  The  following  day  the  cathanic  was 
again  administered.  Upon  the  second  day  the  eyes  were  fi-eslily  injected 
and  lacrymoaed.  Delirium  and  restlessness  now  set  in.  There  was  but 
little  urine.  The  pulse  averaged  110;  the  temj^erature  was  39,9^  C, 
Anuria  and  hiss  of  sight  amie  on.  The  conjunctiva  was  injerted  and 
janndicetl.  The  pupils  were  not  contracted,  though  an  ophthalmoscopic 
examination  was  impossible  without  the  use  of  atropine.  Twenty  minutes 
after  the  em[iloyment  of  the  drug  the  fundus  of  the  eye  was  with  great 
difficuhy  examined  and  found  to  be  normal.  The  following  day  there 
was  a  remission  of  the  symptoms,  but  the  amaurosis  persistetl.  Upon  the 
morning  of  the  fourth  day  mclanic  vomiting  appeared,  soon  followed  by 
fetid  stools,  syncope,  and  death. 

The  aspect  of  the  eyes  is  very  characteristic:  it  constitutes  the  most 
apparent  juirt  of  what  has  Ix^n  termed  by  Roux,  B6renger-F6raud,  and 
Jaecoud  the  mask  of  the  disease.  From  the  moment  of  invasion  of  the 
disease  the  eyes  are  brilliant  At  times  they  are  tearful,  and  nearly  always 
tliey  are  sensitive  to  light 

The  ocular  conjunctiva  appears  finely  injet^ted.     This  is  doubtless 
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caused  hy  paralysis  of  the  vaso-motor  nervca,  whiehj  aeoording  to  Bemisa, 
produces  the  brjglit  cohjriog  of  the  face  as  one  of  the  Stst  effects  of  the 
yellow  fever  poison.  As  the  remiasioti  approaches,  the  conjunctival  hue 
changes,  so  that  if  the  attack  is  light  the  color  fades  without  l>eeomiiig 
yellow.  At  other  times,  however,  it  assumes  a  deep  yellow  tint  from  the 
time  of  invasion.  If  the  case  is  a  grave  one,  the  conjunctiva  remains  a 
long  time  red  or  dark  red.  When  this  fades,  it  soon  takes  the  icteric  tint, 
which  as  the  disease  progresses  becomes  increasingly  accentuated.  At 
times  tlie  e<jnjunctlval  injection  is  so  prononneed  from  the  first  stage  of  the 
fever  that  during  the  remission,  or  what  is  known  by  Koux  as  tlie  fourth 
periotl,  it  presents  the  aspect  of  a  true  inflammatory  hypertemia,  which 
Dutroulau  compares  to  the  condition  ordinarily  seen  in  the  e3-t*s  of  the 
rabbit.  In  some  grave  caseSj  when  the  disease  has  advanced,  sul>con- 
junctival  eflrtisions  of  blond  may  be  observed.  Tnie  ecchymosef^,  and 
even  hemorrhages  wliich  pnMluce  a  gradual  flow  of  blood  at  the  commis- 
sure of  the  eyelids,  may  ap|>ear. 

During  the  terminal  |writ>d,  or  what  Roux  terms  the  fifth  jr^eriod  of 
the  disease,  which  generally  lasts  alniut  twenty-four  to  tliirty  ht^urs,  and 
corresponds  to  the  fourth  to  tenth  day  of  the  diseafse,  the  most  marked 
symptom  is  jaundice.  This,  which  first  appears  in  the  sclerotic  and  is 
accompanied  with  lacrvmation,  soon  afterwanls  shows  itself  in  the  skin. 
Sometimes  the  icterus  of  the  sclem  and  of  the  skin  may  be  absent  during 
life,  especially  that  of  the  latter.  It  is  sure,  however,  in  such  cases  to 
apprar  a  few  moments  after  death.  Diitrouku  states  that  he  would  not 
asseii  that  a  i>atient  hatl  dictl  of  yellow  fever  if  at  the  autopy  he  did  not 
find  at  least  the  icterus  of  the  cellular  tissue.' 

From  the  period  during  life  in  which  the  icterus  is  observed,  Jaccoud 
infers  that  the  organie  changes  wliich  pnxluce  it  api>ear  pi-ematurely,  these 
manifesting  tlieuLselves  earliest  in  the  hepatic  apparatus.  The  icteric  tint 
observed  in  tlic  fifth  period  of  the  disease  is  more  variable,  and  is  not 
always  as  well  marketl  as  might  W  supposed  from  its  designation.  The 
charajcteristic  hue  may  be  ligiit  yellow  or  olive  green.  In  the  majority  of 
cases  it  approaches  more  nearly  to  the  first  hue.  Independently  of  this 
jaundice,  another  may  appear.  This  has  been  called  false  jaundice,  and 
authorities  are  not  in  accoi*d  regai'dtng  its  origin  and  prognostic  importance. 

Although  the  duration  of  yellow  fever  cannot  be  fixed  in  any  precise 
manner,  most  authors  agree  tliat  five  or  six  days  constitute  its  average 
length.  Completely  eui^d  patients  may,  however,  for  a  long  time  present 
the  icteric  hue  of  the  sc4era  and  of  the  skin. 

In  some  grave  cases  not  only  may  the  conjunctiva  he  attacked  by 
true  inflammation,  but  this  may  extend  to  the  er>rnea,  which  may  become 
nloerate<L  In  the  author's  clinic  fur  diseases  of  the  eye,  in  Havana,  there 
have  been  persons  who  were  affectetl  with  ulcerative  keratitis  that  super- 


*  Fathologie  iDtertropicak,  p.  197. 
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vened  io  the  course  of  jellow  fever.  In  one  of  the  hospitals  of  die 
city  he  has  seen  a  earn  of  panophthalmitis  appear  during  convalescence 
from  the  general  disease,  hether  this  inflammation  of  the  eye  was  an 
extonmon  of  one  that  was  primarily  seated  in  the  conjunctiva  or  cx)mea,  or 
wliether  it  might  at  the  present  day  be  explained  by  ocular  infection,  in  the 
same  manner  as  has  been  observed  in  typhoid  fever,  tuberculosis,  and 
gonorrhoeal  rheumatism,  are  interesting  conjecture, 

The  pains  ex|:)erienced  in  yellow  fever  are  characteristic.  The  cepha- 
lalgia is  nearly  always  limited  to  the  fron to-orbicular  region,  and  is  felt 
in  both  eyeballs.  It  is  fixed,  intense,  and  persistent,  even  to  the  point 
of  causing  the  patient  to  cry  out.  This  and  the  lumbar  pain  coup  de 
Ixirre")  bring  about  the  accompanying  restlessness,  which  is  relieved  only 
by  frequent  changes  in  position. 

The  jmtients  frequently  attribute  the  sensation  of  glare  in  tlie  eyes  to 
the  cephalalgia^  but  this  may  be  produced  by  the  conjunctival  hyix*r®Bmia, 
which  is  in  itself  sufRctont  to  give  rise  to  photophobia*  At  the  beginning 
of  the  disease  the  supra-orbital  headache  reaches  its  maxiinuni,  dimin- 
ishing with  the  increase  of  the  feven  It  does  not  possess  much  prog- 
nostic  significance,  since  Roux,  out  of  twenty-four  cases  which  resulted 
fatally,  found  it  to  be  slight  io  nine,  intense  in  twelve^  and  absent  lo  three 
instances. 

From  w^hat  has  been  saidj  it  may  be  inferred  that  in  yellow  fever  thei^ 
are  ocular  manifestations  w^hich  depend  diret^tly  upon  the  action  of  the 
specific  poison.  Among  these  may  be  classed  the  icterus  of  the  conjunc- 
tiva and  the  neuralgia  of  the  ophthalmic  branch.  On  the  other  hand,  the 
conjunctivitis,  kei-atitis,  i>an ophthalmitis,  and  the  hemorrhages  of  tlic  ocular 
bulb  respond  to  the  disturbance  w  hicli  the  source  of  infection  produces  in 
the  economy,  thus  rendering  it  more  apt  to  receive  other  infections.  The 
amblyopia  and  amaurosis  \rithout  any  lesion  that  is  appreciable  to  the 
ophthalmoscope  are  due,  so  far  as  the  writer  has  Ik^u  able  to  ascertain,  to 
toxsemias  that  originate  from  disturbances  of  important  functions^  such  as 
that  of  the  kidney.  As  a  nile,  these  ocular  symptoms  are  associated  with 
suppression  of  urine,  and  are  accompanied  with  violent  delirium,  as  a  natural 
consequence  of  the  concomitant  unemia. 

During  convalescence,  secondary  infections  of  diverse  origin  may  be 
oljser\^eil.  These  can  be  recognized  as  superficial  by  keratitis,  or  else  as 
deep  by  panophthalmitis. 

To  recxipitulate.  The  ocular  manifestations  of  yellow  fever  are  of  two 
kinds,  and  correspond  to  different  peritKls  of  the  disease*  The  first  are  of 
a  wmgcstive  nature,  and  are  ItK^Iized  iu  the  conjunctiva,  particularly  during 
tlie  first  peritwlj  and,  when  Intense,  pass  on  to  the  second  ])erif»d  with  the 
chamcteristics  of  hemorrhagic  icterus.  The  second  is  characterize  by  loss 
of  sight,  which  is  morc^  or  less  rapid  in  its  appeamnce.  It  is  awmipanicd 
by  anuria,  and  may  be  t^i>nsidered,  by  reason  of  the  absence  of  intra-*x^ular 
k^ions  and  their  easy  re-establishment,  to  be  a  characteristic  sign  of  uroemk. 
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No  one  now  ignores  the  impoi"tant  position  (chiefly  won  by  the  labors 
of  Charmt  and  his  pupils)  oecypied  of  late  years  hy  hysteria  in  the 
pathology  of  the  nervous  system.  We  no  longer  regard  this  aflfection  as 
strictly  eoufinod  to  the  female  ser,  since,  according  to  tlie  statistics  of 
Pitres,  P.  Marie,  and  Sotiques,  ita  graver  forms  are  seen  quite  as  fre- 
quently in  men  as  in  women.  Moreover,  although  it  usually  singles  out 
aclole^nts  between  ten  and  twen tyj  it  may  afTcf^t  persons  of  all  ages. 
In  its  etiology  hereditary  nervous  and  moral  influences  play  the  chief 
part,  but  its  determining  causes  are  nmoifold,  including,  for  example, 
traumatism  and  toxic  agents.  We  no  longer  look  upon  hysteria  as  a 
disease  distinguished  chiefly  by  simulation  and  moral  perversion.  From 
this  disease  without  apparent  lesions, — a  psychic  disease,  if  you  will, — even 
though  there  can  be  discovered  no  anatomical  changes  in  the  nervous  ele- 
ments or  in  the  structure  of  the  appamtus  afiV^cted  by  it,  there  may  result 
paralyses  and  contractures  quite  as  lasting  and,  on  account  of  the  dis- 
abilities  which  they  produce,  quite  as  serious  as  the  paralyses  and  con- 
tractures that  ac<x)mpany  lesions  which  are  both  material  and  destructive. 

Hysteria  assumes  various  a,'5pects,  from  the  moral  perversion  that 
transforms  the  sufferer  into  a  kind  of  nnconscious  automaton,  apparently 
calling  for  the  aid  of  the  alienist,  to  that  of  a  local  deformity  oifen  con- 
sidered and  treated  as  a  surgical  disease.  The  longer  we  study  them  the 
more  fully  do  we  recognize  the  fact  that,  if  hysterical  subjects  are  not  the 
simulators  we  believed  them  to  be,  hysteria  itself  can  so  well  imitate  a 
number  of  organic  diseases  as  to  deceive  the  clearest  heads.  This  fact  is 
at  once  the  explanation  and  the  extenuation  of  errors  over  which  we  have 
finally  triumphed. 

In  the  midst  of  this  symptomatology,  so  varied,  so  changeable,  and  so 
deceptive^  the  ocular  manifestations  are  singularly  cuustaut  and  character- 
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tetic  Indeed,  these  ocular  signs  form  ao  elcjiient  id  diagnueis  whoee 
pisiilance  was  often  i>oiijted  out  by  Cimrcot*  I  should  not  have  hmi  criti- 
dsed  by  the  grmt  master^  whom  scteut-e  lias  just  lost,  for  asserting  tbftt 
daring  his  studies  of  hysteria — especially  of  those  forms  set*o  in  men  mai 
io  trauamtic  eases — he  fouud  the  eye-syniptotud  a  never-failing  guide  in 
luunasking  the  neurosis  and  establi^hiDg  its  identity^  even  m  the  p 
of  the  most  conflicting  testimony. 

The  ot'ular  manifi'statioE^  of  hysteria  should  not  only  intere^ 
ojibtlialmologist  and  the  physician,  but  shuuld  merit  the  attcntioi]  of  the 
physiologist  in  tlie  highest  degree.  They  shed  a  new  light  upon  tlie  foxM^ 
tioa  of  the  visual  apparatus  in  situations  where  our  prtsent  theories  give  jm 
little  assistance,  Chaiwt  often  lusisted  upon  the  nec^ity  for  investigatiiig^ 
hysteria  from  a  physiological  and  not  from  an  anatomical  stand-point,  A 
local  hysterical  aSeetion  may  imply  the  intervention  of  anatomical  centres, 
both  multiple  and  distinct.  In  a  gonenil  way  we  tan  say  tliat  hysterical 
symptoma  do  not  indimte  the  lesion  of  a  muscle,  of  a  nen^e,  or  even  of 
nervous  centre^  but  point  to  the  disease  of  a  function* 

On  the  otJier  hand,  Pierre  Janet,  in  certain  remarkable  studies  of  the 
subject,  has  given  prominence  to  another  fact,  that  hysteria  is  especsmllj 
cliaracterized  by  disaggr^tion  of  the  personality,  meaning  by  this  term 
the  disassociatioQ  not  only  of  those  funttions  that  distinguish  die  petsoa- 
ality,  but  also  of  those  elementarj*  faculties  that  make  up  each  functioiL 

It  follows  from  this  dual  characteristic  that  when  hvstcrical  affeetiotts 
are  carefully  studied  they  pr^nt  physiological  phases  so  delicate  and  m 
varied  that  the  most  profound  student  cannot  conceive  of  anything  with  j| 
which  to  c^raimre  them.  When  the  prejudice  shown  towards  eveiything 
that  pertains  to  the  study  of  hysteria  disappears^  when  we  no  longer  refill 
to  avail  ourselves  of  this  inexhaustible  storehouse  of  facts,  the  physiology  of 
the  brain  and  of  the  senses  will  have  entered  upon  an  era  of  rapid  program 

Hysterical  atFections  are  of  two  kinds*  Some  are  permanent,  having  a 
duration  more  or  less  long, — sometimes  as  long  as  life  itself  ;  other  manifes- 
tations, such  as  convulsive  attacks  and  hypnotism,  are  more  transitory.  The 
permanent  affections  of  vision,  the  ocidar  siigvmia  of  A^irf^ia,  etmstitute  a 
symptoraatolog)^  which  is  absolutely  distinct  and  un\iirying.  If,  however, 
we  confound  with  these  clinical  signs,  jiro[ierly  so  called,  those  which  per- 
tain to  suggestion  and  hypnotism^  we  at  once  alter  their  tnie  meaning  and 
diminish  their  semeiohtgital  value*  In  this  study  the  writer  will  consider 
only  the  permanent  affections  of  sight, — the  ocular  stigmata  of  hysteria. 
He  will  atld  a  few  words  r^rding  tliose  symptoms  that  accompany  or 
follow  attacks  of  the  disease,  but  will  eliminate  everything  tliat  relates  to 
hypnotism  and  suggestion.  Not  that  he  denies  the  utility  or  interest  of 
tbt^  phenomena,  but  they  belong  to  a  class  by  themselves,  and  require 
for  their  study  a  mind  especially  fitted  for  that  kind  of  experimentation. 
Within  a  territory  purely  clinical  they  may  serve  as  control  experiments 
to  determine  whether,  for  example,  such  or  such  a  symptom  is  or  is  not 
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hysterical  in  ciiamcten  Aocx)rding  to  Mobiu3  and  Babinsky,  it  is  charac- 
teristic of  hysterk^al  affections  that  they  can  be  reprodiif.!etl  by  suggestion. 
A  patient  was  lately  presented  to  the  Medical  S<:)ciety  of  the  Paris  Hospitals 
who  had  a  divergent  strabismus  which  was  reganled  as  of  hysterical  origm, 
Babiiieky  denit^d  tlmt  it  was  hysteria,  on  the  ground  tluTt,  while  it  is  pos- 
sible by  suggi'stion  to  prmluce  a  convergent  strabiBiiius,  it  is  impossible 
thus  to  produce  a  divergent  one*  The  autopsy,  made  shortly  afterwards, 
showed  that  he  was  right  Tlie  strabismus  was  the  r^ult  of  a  nuclear 
lesion  and  a  neuritis  of  ttie  third  nerve. 

The  ocniar  disorders  of  hysteria  areuf  two  kinds, — first,  those  that  aOcct 
the  apparatus  of  sjietnal  senst^,  aud^  second,  those  that  concern  the  ocular 
muscles.  In  spite  of  the  close  relationship  existing  between  these  two  groups 
of  pbenomena,  their  study  should  be  pursued  in  two  distinct  chapters*  The 
fii^t  of  these  will  be  entitled  kyderiml  amblyopia ;  tlie  second^  ttffeciiom 
of  the  motor  apparaim  of  the  eye^. 

Variations  in  the  general  sensibility,  of  much  less  imix>rtance,  do  not 
require  special  notice,  and  will  be  considered  in  connection  with  hysterical 
amblyopia  or  asthenopia, 

HYSTERICAI-  AMBLYOPIA. 

Cases  of  hysterical  amblyopia  were  recognized  at  a  very  early  date  by 
Chark'S  Lcpois  (1618)  and  Carr6  de  Montgeron  (1745).  The  first  important 
work  on  the  subject  was  that  published  by  Hocken,^  who  thoiiglit  that  the 
amaurosis  was  always  protluced  by  a  contracture  of  the  orbicularis, — an 
opinion  combated  by  Landuuzy.*  Briquet*  made  a  more  complete  study  of 
hystero- visual  affections. 

The  amblyopia  described  by  von  Graefe*  under  the  name  of  **True 
An,Testhe!5ia  of  the  Retina/'  and  by  Schweigger*  under  that  of  "Amblyopia 
of  the  Visual  Field,"  is  nothing  else  tlian  hysterical  amblyopia.  Von 
Graefe  insists  upon  the  concentric  limitation  of  the  visual  field.  He  be- 
lieves that  the  visual  defect  is  the  result  of  an  interruption  of  conduction 
between  the  l>aci]lary  layer  and  the  nerve-fibres, — in  other  worda^  that  it  is  a 
peripheral  affei^tion.  Although  this  interpretation  is  false,  the  term  **an£es- 
thei^ia  of  the  retina"  hardly  merits  the  criticLsms  t<i  which  it  has  been 
subjected.  Doubtless  the  disease  is  of  central  origin j  but  as  long  as  neu- 
rologists refer  to  hysterical  ansESthesia  of  the  skin,"  hysterical  "  anaes- 
thesia of  the  pharynx/'  etc*,  we  are  jnstifiod  in  speaking  of  anaesthesia 
of  the  retina/^  This  designation  is  in  all  cases  to  be  preferred  to  that  of 
"  hypersesthesia  of  the  retina,"  proposetl  by  Stcffan,* 


'  Sclimidt's  .TfibrKich<?r. 

*  Tmtfi  cnmplet  d(j  I'hyfitDrk'j  lS4fl, 
3  Tmitfi      l-hy^t^rk*,  1859. 

*  Klinische  Monatsbljltt^T  Hit  A  ugenheilkunde,  1866. 
^  TTtiiuUiucli  dpf  Augenboilkundo,  ISTJ. 

*  De  rttnesihesie  de  la  ratine  n*?richt  der  opbthnlraol.  Ge^llichnft,  Heid^lbeig^  1873. 
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German  authorities  who,  following  von  Graefe,  refer  to  anfiestherift 
the  retnia  do  not  sufficiently  insist  upon  its  connect  ton  widi  Uy^^rii, 
Furster  ^  remarka  that  tliis  neurosis  plays  an  insignificant  rdlt  m  the  pro- 
duction of  retinal  anaesthesia.  The  hysterical  chamcter  of  the  visual  defect 
13,  however,  clearly  demonstrated  by  Charcot  *  aud  by  t#eber»'  who  p 
the  seat  of  the  disease^  not  in  the  retinaj  but  in  the  brain.  The  dysc 
matoiTsia  imperfectly  recognized  by  Briquet  has  been  clearly  and 
described  by  Gale^owski*  and  Laiidolt* 

Among  more  recent  works  may  be  mentioned  those  of  Horstniann  *  of 
Wilhraud/  and  of  Fiunkl-Hochwart  and  To|>olanski.*  In  France  have  been 
published  the  thesis  of  ray  pupil  Hittier  '  a  very  complete  study  by  Gillcs 
de  la  Tourette    in  his  treatise  on  hysteria,  and  the  thesis  of  Pansier" 

Dis<irders  of  vision  in  hysterical  subjects  present  practically  tiie  same 
well  def5nt>d  characteristics  that  the  MTiter  destTibed  in  1886,  The  o!J 
name,  anaesthesia  of  tlie  retina,  has  been  retained  bcx^ause  the  writer  w 
not  then  ctTtain  that  this  form  of  auffia^thesla  is  jwuliar  to  hysteria.  As* 
matter  of  fact,  it  was  found  associatod  with  certain  organic  leiiions^  with 
traumatisraSj  and  with  poisouing*  It  was  also  seen  in  children  m  a  transi- 
tory manifetation  conueetcd  with  marked  hysteria*  Now  we  know  ibat  it 
may  be  associated  with  organic  lesions  witliout  being  identified  with  fhm, 
— tliat  is,  may  accompany  such  physical  influences  as  injuries  withunt  Insing 
its  separate  hysterical  character;  we  are  now  aware  that,  ajuart  frrtm  ' 
more  conspicuous  signs  (la  grande  hyf^th-ie),  there  are  many  local  syroph 
more  or  less  tmnsitory,  of  which  children  arc  frequently  the  subjects* 

It  is  becoming  more  and  more  certain  tiiat  an  amblyopia  charadi?" 
not  only  by  contraction  of  the  visual  field,  but  by  otlier  symptoms  nboiit  to 
be  detailed,  is  jiecaliar  to  hysteria.  The  name  hysterical  amblyopia  is  ihm 
preferable  to  any  other. 

The  essential  sign  of  this  affection  is  conceniri43  ooniraeiion  of  the  fM 
of  vmon,  to  which  may  be  added,  in  certain  cases,  a  particular  form  of 
chmmaiopsla.    One  peculiarity  of  this  anaesthesia  of  the  retina  is  that  it 
accompanied  by  spasm  of  the  aocsommoclation,  which,  diHering  from  a  t 

^  Graefe  und  Saoraisch's  Hundbueh  dor  gesammten  Augenheilkundo,  ^ii.  S.  145. 
■  Lemons  mr  lea  riiwlttdies  du  syflt^me  tierveuij  1SG8* 
'  Amblyopia  hysU'ricaT  Arclirv  fur  Ophthnlmologie,  1860 

*  Lei  alt6raticjna  du  nt-Tf  optiqiie  dans  lea  iimliidies  cerebitilc!*,  1666. 

*  De  Parobljopie  hystfiriquu,  Archives  de  physiologie  normale  H  puthologiqufti 

*  UtiW  Am^iitbesia  HHin»  Deut«ohe  meditiniaehe  WochenachHIi,  ISSS. 
^  Ueber  neun^Lbcbe  Aatbenoptc  und  die  S(jg«Dnante  Anesthesiii  Hcliii«f  Arehir 

Au^nbcilkunde,  xir.,  1893. 

*  Eur  Kenntnisfl  der  Augensymptome  der  Neurosen^  Beitroge  zur  Augtinile?ilk^Jrld^ 
xL,  1893. 

*  De  I'amblyopie  11  Se  i  rbemianefiibSeie  et  Bp^ialement  de  l^ambljaple  hftH/itifp^i 
1886. 

"  Traiid  clinique  et  th^n^p<!Utique  d©  MiyRt^rie,  1891,  pp  321-432. 

MiinifesUitiotis  oculmr^s  de  rby^terie,  TbVe  de  hi  Fnfull^  do  Montpdlkr,  I 
Ajiei^lbi3die  do  k  rt^lifte^  Annidcfi  d'oculistique,  Mai-Jum^ 
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amblyojiia  properly  so  called^  form?^  an  integral  |mrt  of  the  hysterical  afiec- 
tion,^ — that  Is  to  sayj  the  aoeominodative  failui-e  plays  a  certain  part,  not 
only  ill  the  visual  affectiony  but  also  in  the  muscular  defect*  It  is  not  a 
mere  (-oiucidence,  but  constitutes  one  of  the  most  distinctive  ti'aits  of  hys- 
teiit^I  amblyopia.  From  this  t^onti^tion  of  the  amplitude  of*  atvommoda- 
tion  residt  two  other  BymptoniSj — monoeular  pfdtfopkij  which  the  writer  de- 
scribed' in  1878,  and  jniiiro-megalopda.  These  two  symptoms  are  readily 
demonstrated^  and  iu  doubtful  eas^  permit  us  to  recognize  at  once  the 
nature  of  the  defective  vision^ 

(a)  (hfUm^lion  of  the  Viatml  FkkL — ^By  contraction  of  the  field  of 
vision  we  usually  mean  a  coutmction  determined  by  a  white  object  on  a 
black  background.  It  refers,  consequently,  to  an  insensibility  on  the  part 
of  a  jKjrtion  of  the  field  to  white  light,  and  the  affection  Is  not  {as  some 
autliors,  especially  Stetfan,  assert)  chanicterized  by  a  hypenesthesia  of  the 
retina.  While  it  is  true  that  the  amblyopia  is  habitually  accoropanied  by 
photo  phobia^  and  tliat  a  strong  light  sometimes  exaggerates  the  oon  traction^ 
yet  it  is  not  die  less  certain  that  the  distinguishing  mark  of  this  affection 
resides  in  a  diminution  or  in  the  complete  abolition  of  the  faculty  of  re- 
ceiving luminous  impressionsj  as  may  be  proved  by  a  quantitative  explora- 
tion with  the  photoptoraeter. 

This  insensibility  to  white  light  argues  ortlinarily  an  insensibility  to 
other  light  rays,  and,  as  a  matter  of  fact,  contraction  of  the  field  tor  white 
is  usually  accompanied  by  a  similar  contraction  for  colors.  This  rule  is 
not  without  exi?eption,  and  we  find  that  one  of  the  most  curious  manifesta- 
tions of  hysterit^l  amblyopia  lies  in  an  occasional  reversal  of  this  rule. 
Sometimes  the  field  for  white  is  much  more  restricted  than  that  for  oertaiu 
oplors, 

Tlie  eontnu^tion  of  ttie  visual  field  is  wncentric, — ^that  is  to  say,  the 
insensibility  develops  from  the  circumference  to  the  centre  in  such  a  way 
that  a  graphic  drawing  of  the  contraction  would  be  represented  by  an 
almost  eirtrular  line  The  writer  says  almost  circular,  for  one  must  not 
take  in  its  literal  sense  the  term  cwiceniric  limitation.  The  contratrtion  is 
quite  noticeable  on  the  temporal  side,  where,  normally^  the  field  is  largest^ 
but  it  is  otlen  most  restriotctl  in  the  nasal  or  siqKTior  portion.  With  these 
slight  variations,  we  may  regaixl  the  conc!cntrie  limitation  of  the  visual 
field  as  one  of  the  most  important  characteristics  of  hysterical  amblyopia. 
In  this  conncctiim  the  writer  desires  to  s[>enk  of  certain  charts  which,  under 
the  pretence  of  precision,  entirely  misrepresent  the  facts  of  tiie  case.  The 
(X>n traction  of  the  field  of  vision  shows  in  many  instances  a  certain  inc<jn- 
stancy  which  goes  under  the  name  of  "oscillating  visual  field.*'  It  may 
diminish  in  size  during  an  examination  under  the  influence  of  efforts  at 
fixation  or  through  fatigue*  Thus,  if  one  methodically  measums  several 
meridians,  necessitating  an  examination  more  or  1^  prolonged,  it  may 


^  La  polyople  dant  Thyst^e,  Anoales  d'ocutbtlquOt  Mai-Juin,  ISTSw 
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easily  happen  tliat  at  tiie  end  of  the  time  ao  oc-cupietl  the  clmvi  will  preseii 
all  soils  of  irregnkritiea,  according  as  these  imrticular  mendians  have  been 
the  first  exaniincd  or  the  kst.  Finally,  Forster*  has  shown  that  if  the 
fixation-point  be  moved  from  the  centre  to  the  [jeriphery  the  field  in  earh 
of  the  nieridians  will  be  larger  than  when  the  object  is  movtid  frcni  the 
j>enphery  to  the  centre. 

The  extent  of  the  contraction  varies  greatly.  On  the  temporal  side  the 
reduction  in  size  sometimes  amounts  to  only  ten  or  filleen  degrees  ;  and  ginee 
the  normal  field  in  certam  subjects  is  only  aeventy-five  or  eighty  degiwSj  it 
is  difficult  to  say  from  this  symptom  alone  whether  there  is  amblyopia  or 
not,  esi>etHally  if  con  traction  exist  in  both  eyes.  It  is  then  that  the  con- 
comitant distnrbiinee  of  aoconiiuodation  will  disi>el  doubt 

Peripheral  vision  is  sometimes  entirely  aboUshetl,  pereeptioo  being 
liniitctl  to  central  visum  and  extending  only  eight  or  ten  degrees  from  tlie 
fixation-point  Tliis  condition  may  peraist  for  ycai-s  without  mod i ilea t ion. 
When  central  vision  is  itself  affectedj  amaurosis  becomes  complete,  and  the 
insensibility  is  sometimes  as  profound  as  in  the  most  advanced  dcgeueratious 
of  the  optic  nerve;  no  light,  however  po%verful,  conveys  any  luminuus 
impression. 

Among  the  causes  which  may  modify  the  extent  of  the  contraction 
should  be  first  noted  (.x>nvulsive  attacks,  which  exaggerate  the  amblyopia  to 
the  point  of  producing  a  temporary  amaurosis.  We  find,  then,  in  gcneml^ 
the  visual  field  more  contracted  if  the  patient  has  had  convulsive  seizujiea 
prior  to  examination. 

I  have  observed  that  in  certain  subjects  we  may  mtKlify  the  extent  of 
the  visual  field  by  acting  upon  aecommodation  with  spherical  glasses.  In 
some  patients,  in  whom  vision  was  markwlly  reduced  not  only  by  the  dis- 
oixler  of  accommodation  but  also  by  anaesthesia  of  the  retina,  I  have  seen 
the  visual  acuity  return  to  such  a  decree  that  it  was  imiiosaible  to  explain 
the  amcHoration  by  tlie  laws  of  refraction  alone.  Unquestionably  we  can 
modify  peripheml  and  central  sensibility  in  hysterical  amblyopia  by  meims 
of  the  accommwlation.  It  is  true  tliat  we  s«»inetimes  obtain  the  same  result 
by  the  application  of  neutral  glasses  to  the  eyes,  It  would  not  be  neoessarj*  to 
believe  this  to  be  due  to  suggestion^ — which  may  nevertliek^  exist  in  stjme 
iuJstances, — or  to  sonic  mysterious  action  of  the  glasses.  We  must  take  into 
consideration  the  instinctive  tendency  to  relax  or  contract  the  aet*ommoda* 
tion  when  glas.<5cs  are  platxxl  before  the  eyes,  I  believe,  witli  Forster,  that 
the  extent  of  the  visual  field  in  retinal  auiesthesia  is  modified  by  the  action 
of  atropine. 

The  converse  is  e<]uany  true.  Excitation  of  the  retina  by  light  increoaes 
contracture  of  acf^unmrxlation,  es|>e<*ially  when  there  is  intense  pfiotophobia* 
We  may,  perhaps,  explain  the  paradoxtml  fact  that  the  visual  field  is  some- 


*  M<^«Uft?  du  chrtmp  visih-I  duns  raneelh&aie  de  la  retincj  Berieht  der  ophtbuiaiolo- 
giachen  Geaellbohaft,  H*?idelbei^,  1871. 


THE  OCULAR  MAKrPESTATIONS  OP  HYSTERIA. 


733 


times  more  e^ttendcd  with  a  rediict»d  light  than  with  an  intense  light  by 
remembering  that  rctmal  tjcusitivent'ss  is  sometimes  associated  with  sjiasni 
of  acc^onimociation,  Snioketl  or  bine  ghissc^s  also  increase  the  extent  of  the 
visual  field,  as  has  been  for  a  long  time  noted.* 

Morawesik  and  Frcund  have  pointed  out  a  curious  pccniliarity,— that 
cutaneijus  excitations  modify  the  extent  of  the  visual  field.  The  writer  has 
been  able  to  show  that  puncturing  the  skin,  on  no  matter  what  part  of  the 
body,  increases  the  extent  of  the  visual  field  until  in  certain  oises  it  iTnders 
it  normal.  Excitation  of  one  half  of  the  body  may  nnxli fy  the  visual  field  of 
Ix^th  eyes.  When  the  amblyopia  is  unthitemlj  cutaneous  excitation  produt^es 
sometimes  a  transfer^  the  narrowing  of  the  field  disap|x*iiring  in  the  aflfected 
eye  and  developing  in  the  healthy  eye*  Cutaneous  excitation  ig  without 
effect  in  the  prest^nce  of  cutaneous  anaesthesia. 

In  a  recent  rej>(>rt  Le  Dantec^  stated  that  cutanec»us  excitation  in  hys- 
tericral  jmtieuts  produces  subjix;tive  sensations  of  ojlor.  In  one  patient, 
tho  eyes  being  previously  covered,  pinching  the  skin  on  the  border  of  an 
an^hetic  area  gave  a  sc^nsation  of  green ;  excitation  by  heat  caused  a 
sensation  of  red, 

(h)  D^achromaiopsku — The  narrowing  of  the  visual  field,  which  ex- 
plains tlie  insensibility  to  white  light,  constitutes  the  fundamental  fact  of 
hysterical  amblyopia.  The  disorder  of  vision  as  regards  colors  is  a  super- 
addal  fact  which  is  not  constant. 

Like  insensibility  to  white^  insensibility  to  colors  is  first  manifested  at 
the  periphery  of  the  visual  field  by  the  narrowing  of  thecolor*fiehh  Again, 
it  is  often  difficult  to  diagnose  dysf^hromatojmia  by  the  narrowing  of  the 
field  for  colors  alone,  by  reason  of  individual  differences  which  are  found  in 
the  normal  state  ;  biK-ause  of  those  which  depend  on  the  light  and  the  objects 
employed  ;  and,  finally,  upon  account  of  the  narrowing  due  U>  the  insensi- 
tiveness  to  white  light. 

When  the  field  for  w  hite  is  reduced  to  ten  or  fifteen  degrees,  the  color- 
field  may  l>e  contracted  in  the  siime  proportion  without  any  dy&chroma- 


1  I  have  recently  observed  a  remarkable  fact  which  demonstratee^  on  the  one  band, 
the  mfluence  of  Hght  upon  the  develoj>jncnt  of  spasm  t»f  aceoinmodationt  aud^  on  the 
iither^  confirms  the  repiirts  that  conDent  the  cfmtm  ture  with  naiTnwin^  *»f  the  visual  Add* 
A  bov,  ti^n  y«?ara  of  age,  whom  I  am  attending  for  s]\0it  arcommfKifitive  spasm  and  a 
fili|Thl  narrowing  of  the  vi.^uid  fields  exhibited  so  little  aMhimnpia  m  nut  to  n£<?mitnte  iho 
interruption  of  his  nturliefi^  He  pa&se*  the  i^reater  part  of  tho  (iay  out  of  dtiors^  eipo*ed 
til  the  Biinlic^ht.  Uh  sh^hi  U  l)f?eomjng  rupidly  uf!ected.  He  asaerts  Lhat  intenee  lijB;ht 
becomes  pMinful ;  also  that  it  cflusea  vertigo  and  nuu^ea.  He  is  hotter  soon  as  he  ti 
brought  into  a  dark  place.  Ho  cannot  go  out  afV^r  four  or  five  o'clock  in  the  evening. 
He  waa  brought  to  me  on  August  21  ^  and  I  found  a  double  lipasmodic  mjopia  of  eight 
di*>pter§f  the  eye  being  slightly  hypermetropic,  with  a  ri&ual  field  thrtt  waa  cf>n  tree  ted  to 
fTt>m  Ave  to  gijc  degrees*  I  prescribed  atr(>pine  for  eight  daya^  and  ordtred  him  to  wear 
tinted  glasije^.  He  was  again  seen  on  October  9.  The  ipasmodic  myopia  and  the  exee.S!=ivB 
contmclion  of  the  field  had  entirely  disappeared  on  the  Uft  side.  The  field  ia  limited  to 
about  forty  degrees  in  the  right  eye^  and  there  h  aome  apftsm  of  accotnmodation, 

'  Boci^le  de  biolo^e,  Farb,  July  8,  1808, 
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top^ia*  The  cireles  that  limit  the  differeut  color- fields  are  close  to  i 
another,  but  preserve  the  same  relative  position  that  they  do  under  mnrnl 
con^litions*  (See  Fig.  1.)  It  was  in  acc?ordaiiee  with  these  facta  that  Lm- 
dolt  figured  the  charts  which  he  publishes  as  characteristic  of  hysteridl 
amblyopia,  a  ad  which,  on  the  contrary ,  are  simply  tlioee  eases  lo  which 
there  is  no  dyschromatopsia* 

The  patient  may  even  cease  to  recognize  oolors^  o^ng  tn  the  increifie 
of  the  amblyopia,  in  the  ^nie  way,  for  example,  that  a  jx^rsoD  may  ae(|uiit 
cataract  without  having  his  color-sense  especially  atfeeted.    The  Im  of 
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color-vision  occurs  in  the  same  order  as  in  dyschromatopsia,  properly  \ 
called.    The  peiXJeptbn  of  dull  colors  weakens  fii"st. 

That  we  may  be  able  to  affirm  the  presence  of  dysohromatopsia  from 
the  contraction  of  the  color-field  alone,  it  is  ncceasar}"  tliat  the  latter  gboiild 
be  well  marked  relative  to  the  ccmtracted  field  for  white,  and  this,  ia  pt«0^ 
tice>  is  a  very  difficult  matter.  There  is  another  means,  liouever,  by  wlii 
we  can  early  and  easily  demonstrate  the  presence  of  a  dyBcbroinatopsia,- 
examining  the  field  of  vision.  This  test  dei>ends  upon  a  variation  in 
eiise  of  the  field  for  white  relative  to  the  color-fields,  assuming  always  tfc 
color-vision  is  not  affected  at  the  same  time. 

In  the  normal  field  the  color-circles  from  the  periphery  to  tlit*  tvut? 
disposed  as  follows:  blue,  j/elhw,  redj  grcm^  viold.    At  least  6i 


THE  OCULAB  MANIFESTATIONS  OF  HYSTERIA- 


735 


order  when  we  employ  bright,  saturated  coloi^s*^  lo  practice  it  is  sufficient 
to  confine  the  examination  to  three  colors^ — bine,  red,  and  grecn^  The 
chief  characteristic  of  hysterical  dvschromatopsia  is  that  the  field  for  red  is 
tlie  last  affected.  As  a  result  of  this  jjecnliarity  the  spaoe  occupied  by  the 
latter  may  exceed  in  size  the  field  for  blue. 

We  have  with  this  inversion  of  the  coIor-fieJd  much  more  cei^tain  evi- 
dence of  dyschromatopsia  tlian  in  its  limitation  alone. 

As  the  amblyopia  increastcs,  the  {perception  of  color  disappears  towards 
the  fi]catTon-ix)int  in  this  oitler ;  greeUj  bhte,  red.  There  are  exceptions  to 
be  noted,  as,  for  example,  when  to  the  concentric  contraction  of  the  field  is 
added  a  central  scotoma, 

Tiie  persistence  of  the  red  field^  owing  to  the  predilection,  before  referred 
tOj  of  hysterical  subjects  for  that  color,  is  the  dominant  characteristic  of  this 
form  of  dyschromatopsia.  It  is  all  the  more  remarkable,  since  in  tabetic 
and  alcoholic  amblyopia  the  red  field  is  the  first  atfected. 

We  know  that  alcoholic  dyschromatopsia  takes  the  form  of  a  scotoma 
that  develops  from  the  centre  towards  the  periphery,  as  opposed  to  retinal 
ansesthesia,  in  which  the  limitation  is  concentric,  and  first  affects  red,  tlien 
green,  and  finally  violet    Indeed,  contractions  of  the  color-field  in  these 


1  01b  Bull,  Hess,  and  more  recc^ntly  Hegg^  a  pupil  of  PfliSger^  have  experimented 
with  pigments  mixed  with  certain  proportions  of  black  and  white,  far  the  purpose  of  ob- 
Uinrng  coiup<>und«  possessing  the  two  qualities  of  brightnesa  and  saturation,  to  that  the 
colore  may  have  the  same  value  in  terra  a  of  white,  and  that  they  may  be  readily  recog- 
nized at  the  periphery  of  the  field  in  the  shade*  proper  to  them. 

The  [jurpoae  h  an  e^tcellent  one,  but  it  Is  a  question  whether  it  k  theopeiically  possible 
to  aeeomplish  it,  and  whether,  practical ly^  these  pigtncnfci  are  superior  to  the  saturated 
color-paper  of  commerce. 

We  know  that  it  is  not  only  very  difficult  to  obtain  pigment  mixtures  baTing  iv  fixed 
ccjlor-valut?^  but  that  it  is  still  more  difficult  to  preserve  the  c^^lors  when  once  obtained } 
m  the  course  of  time  they  jire  prone  to  undei^o  changes.  Bven  supposing,  however,  that 
one  could  obtain  pigment*  that  are  unalterable  and  that  do  possess  a  constant  whites  value^ 
the  problem  would  still  remain  uBsolved^  because  their  (white)  tone-vftlue  varies  with  the 
chamctcr  of  the  illumination.  Bull  has  very  justly  observed  thwt  the  rtssult  obtained  by 
their  employment  depends  upt^n  the  time  of  the  day  and  the  intensity  of  the  illumination. 
An  explanation  of  this  fact  appears  in  my  communication  {Aeadeniic  des  Sciences, 
Paris,  1881)  on  the  luminous  intensity  or  the  spectral  colore.  The  fact  that  variations  in 
the  luminous  intendty  of  ihe  (white)  tone- value  of  color  are  influenced  by  the  degree  of 
the  iHufnination,  results  frum  the  increased  sensibility  of  the  retina  wh**n  the  illumina- 
tion is  diminLibed,  It  afleots  unet^ually  the  difierent  refractetl  rays.  It  has  no  influence 
upon  pure  red,  but  is  marked  in  the  case  of  the  more  refrangible  colors,  mch  as  blue  and 
violet.  Moreover,  this  increase  in  retinal  sensibility  has  a  certain  bearing  on  brighter 
illumination  ;  the  particular  color  thus  rendered  more  luminoua  nppeim  less  saturattd, 
and  Anally  passes  into  white.  Thus  it  is  that  the  saturation  of  a  color  doeii  not  depend 
alone  upon  the  proportion  of  white  which  it  containi,  but  also  upon  the  condition  of 
the  retina. 

The  practical  value  of  the^e  pigments  will  be  determined  by  the  curious  fact  that  peri- 
metric observatinns  with  them  have  shown  that  the  field  for  red  is  ju&t  as  large  as  that  for 
green  I  This  is  certainly  not  the  conclusion  one  arrives  at  in  using  spectral  colors,  Th© 
saturated  pigments  of  commerce  five  results  more  in  eonformity  wtih  those  obtained  f^m 
simple  rays^ 


diseases  form  two  exactly  opi>r>site  tyfea^  and  in  fact  all  varieties  of  Dal- 
toDisra  ap[>ear  tg  conform  to  one  or  other  of  them, 

Oocasionallj  one  encounters  cases  of  ocular  hysteria  in  which  the  color- 
tomata  pi-esent  all  the  characteristic's  of  toxic  amhlyopia,    Tbc?se  are 
yi  i?hown,  for  example,  in  tlie  case  of  a  young  girl,  aged  twelve,  who  wns 
certainly  not  an  alcoholic,  but  who  was  decidedly  hysterica L 

To  the  central  defect  is  sometimes  added  a  ptTipheral  contraction,  so  that 
we  obtain,  as  a  result  of  this  double  perimetric  limitation,  an  annular  color- 
field  in  the  shape  of  an  intermediary  zone  lying  between  a  oeutral  circle  and 


The  vlmoAl  field  Tor  fed  h  It^fgef  th&ti  thut  tor  bltie  (the  first  symptom  of  hjileH^al  d7ichTt>m&tfip<fa>. 

a  peripheral  2one.  These  oases  are  very  rare ;  they  depend  upon  differences 
in  the  action  of  the  dis«ise. 

Another  exceptional  symptom  is  not  less  curious.  When  the  insensibility 
to  light  and  the  absolute  scotoma  are  most  marked^  it  not  infrequently  hap- 
pens that  the  field  for  red  may  be  larger  than  that  for  white.  The  same 
fact  may  be  noticed,  although  more  rarely,  in  regard  to  other  colors*  That 
IS  to  say,  under  certain  conditions  colors  are  perceived  as  aueh,  or  as  gray, 
with  an  intensity  greater  than  that  for  white. 

It  is  evident  that,  given  the  same  amount  and  kind  of  light,  a  piece  of 
jmper  whose  color  is  produced  by  the  absorption  of  a  portion  of  the  rays 
falling  iipon  it  represents  an  illuminating  power  le^  than  that  of  wbi ta 
pajier,  which  reflects  almost  all  the  incident  rays. 

The  color  produces  a  luminous  sensation  which,  contrasted  with  the 
whi^te,acts  in  an  uoe:cpected  manner.  With  {>atients  who  [iresent  this  }kh?u- 
liarity  in  a  marked  degree— who,  for  e3cami)le,  have  a  ccJor-field  for  red 
almost  twice  as  large  as  that  for  white— I  have  had  the  following  experience* 
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The  white  light  of  the  jihotnptonieter  is  perceived  ooly  when  of  extreme 
intensity^  perhaps  a  hundred  times  stronger  than  normah  Wlien  I  regulate 
the  instntmeDt  at  ninety  intensities  the  patient  sees  nothing.  Upon  inter- 
posing over  the  hitherto  unperceiveil  white  surface  a  saturated  red  glass  that 
absorbs  almost  all  the  rays  except  red^  the  patient  immediately  reports  a 
luminous  impression.  1  have  already  called  the  attentiou  of  physiologists 
to  these  faets^  in  my  first  memoir, 

Wherever  I  have  observed  dyschromatopsia  in  hysterical  amblyopia,  it 
has  been  accompanied  by  a  modification  of  the  normal  white-light  percep- 

Fro,  3. 


0 


The  TUuftl  l^eld  far      Is  l^r^t  tban  that  for  white. 


tion.  Frankl-Hochwart  and  To]>lanski  report  similar  observations,  where, 
without  contraction  of  the  field  for  white,  there  was  defective  perception  of 
certain  colors,  especially  of  blue, 

(e)  Viaml  Amiitf* — Perception  of  form  is  variously  affectcfl  in  hys- 
terical amblyopia,  but,  speaking  generally,  it  is  very  little  interferfxl  with, 
and  this  may  be  regarde<l  as  one  of  ttie  distinctive  features  of  the  disejise. 

At  first  si^ht  the  acuity  of  vision  is  low,  but  on  investigation  this  ts 
usually  found  to  be  the  result  of  accommculati  ve  anomalies  whose  iuflnenee 
as  a  factor  in  the  disease  it  13  difficult  to  estimate,  on  account  of  their 
extreme  variability*  The  determination  of  distant  vision  is  often  impos- 
sible. Under  ordinary  conditions  the  pundum  proxmuMj  and  the  pimo- 
tum  rcmotum^  tend  to  coalesce  at  a  certain  distance  from  the  eye.  Now, 
if  w*e  determine  the  ac^uity  at  that  particular  distance,  exercising  due  care 
not  to  fatigue  the  |mtient  by  a  too  prolonged  examination,  we  shall  be  sur- 
prised to  find  in  many  cases  an  acuity  approaching  the  normal,  although 
accompanied  by  a  high  degree  of  amblyopia,  a  field  uf  vision  contrsjcted 
Vol.  IV.— 47 
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to  thirty  or  furty  degiws,  and  even  a  notable  reduction  of  the  normal  ligbt- 
l>eroeption  as  meisurctl  by  tlie  phot  optometer.  It  13  remarkable  also  that, 
in  spite  of  this  anfestlieeia  for  light-impressions,  the  visual  acuity  should 
he  generally  better  with  a  moderate  than  with  a  strong  illumiuation* 

In  certain  cases  eorrecting  lenses  improve  vision  to  an  extent  that  is  dif- 
ficult to  explain  by  the  laws  of  refraction  alone.  The  writer  believes  that, 
by  the  intervention  of  the  accommodative  power^  spherical  glasses  modify 
the  seusibility  of  the  yellow  spot,  just  as  we  know  tliey  influence  peripheral 
vision  and  bring  about  an  enlargement  of  the  visual  field. 

All  these  caus^  aerve  to  produce  considerable  variation  in  the  visual 
acuity  of  the  same  objectj  so  that  its  exact  determination  is  beset  with  much 
dlflicultv. 

(d)  Monoctdar  Diplopia  and  Poli/opia.  JUiero-Ifegfdopma. — Monocular 
diplopia  is  a  not  infrecpient  complication  of  hysterical  amblyopia,  but 
generally  the  patient  does  not  definitely  complain  of  it^  apaj-t  from  the 
defective  vision ;  it  must  be  sought  for  in  some  sueli  manner  as  the  fol- 
lowing»  A  small  object — a  match,  for  exam  pie — is  held  in  a  vertical  jx^sition 
before  the  eye  and  at  such  a  ili  stance  from  it  that  it  is  seen  singly  and  dis- 
tinctly. At  a  point  nearer  to  or  farther  from  the  eye  the  diplopia  will  be 
made  manifest.  However,  as  the  object  is  being  moved  backward  and  for- 
ward in  front  of  the  eye,  it  will  be  noticed  that  before  it  is  seen  double  its 
outlines  become  indLstinet  in  consequence  of  the  formation  of  confusion- 
circles  on  the  retina^  just  as  when  in  ordinaiy  fixation  the  eye  cannot 
accommodate  for  the  desired  distautH?.  The  second  image,  more  or  less 
distinct,  usually  sc^parates  from  the  fir8t  on  the  temporal  side. 

Oc<3aaionally,  as  we  continue  the  examination,  a  third  image,  still  more 
imperfect,  is  perceived  by  the  patient  on  tlie  opposite  side.  This  fonn  of 
diplopia  possesses  one  important  characteristic;  wlien  it  apjiears beyond  the 
point  of  single  and  distinct  vision  it  can  be  made  to  disappear  by  the  use 
of  appropriate  amcave  glasses,  Wheji,  on  the  utiier  hand,  it  is  seen  on  the 
proximal  side  of  the  point  of  single  vision^  the  same  result  is  brought  about 
by  the  use  of  convex  glasses,  I  may  add  that  by  carefully  interposing  a 
small  sciwu  in  front  of  the  pupil  the  images  may,  one  by  one,  be  made  to 
disappear. 

These  peculiarities  of  monocular  hysteria,  which  the  writer  studied  * 
more  than  sixteen  years  ago,  and  which  he  has  since  frequently  con- 
firmed,  demonstrate  tliat,  although  of  nervous  origin,  they  are  still  due 
to  an  error  of  refraction,  and  result  from  jihysical  causes.  Multiple  images 
of  an  object  are  actually  projected  upon  the  retina  and  are  perceive*!  as 
such. 

It  is  easy  to  understand  that  when  diplopia  is  present  there  must  also  be 
spasm  of  the  aeeomiuodation.    Later  the  witer  will  discuss  this  accomnio- 


1  De  k  pf>ly<>pie  mon<M?iiliiire  duns  I'hytt^ne  et  Im  ftflVctiona  du  syBUm©  iieirttix, 
Ann&lei  d^ocutiaUqiiej  Ma^-June,  1878. 
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dative  q>asm,  which  almost  always  accompanies  the  amblyopia  of  hys- 
teria, but  which  may  occur  without  it  Thb  condition  of  spasm  is  more 
or  less  of  a  complete  bar  to  efforts  at  acrommoclatiot].  The  amplitude 
of  acct)mmodation  is  practically  nil^  and  the  eye  is  adajjted  for  distinct 
and  single  viskm  at  a  fixed  point  Either  in  front  of  tiiis  point  or  between 
it  and  the  eye  all  images  are  double-  Spherical  glasses  simjdy  serve  to 
focus  the  image  at  the  point  for  which  the  eye  is  adapted.  Tliese  phe- 
nomena are  more  readily  determined  in  spasm  than  in  jmralysis  of  accom- 
modation, for  polyopia  also  aceompanies  paralysis  of  the  ciliary  iniiselej  and 
it  can  be  demonsti-ated  to  normal  subjects  whose  eyes  are  under  the  influ- 
ence of  atropine. 

I  attribute  the  immediate  cause  of  this  phenomenon  to  structural 
defects  in  the  crystalline  lens.  The  di8i>osition  of  the  anterior  jwrtion  of 
the  lens  in  three  segment.^  favors  it^  changes  in  curvature,  but  at  the  same 
tiniCj  owing  to  their  scjua ration  from  one  ant>ther  by  layers  of  amorphous 
material^  each  section  [jossesses  a  focal  point  of  its  own,  capahle  of  producing 
images  distinct  from  that  yieldal  by  the  lens  as  a  whole.  This  i>roduction 
of  i>olyopia  may  be  compared  with  the  classic  experiment  of  Scbeinefj  and, 
in  fact,  is  explaintil  in  the  same  way.  Jlonocular  diplopia  due  to  accom- 
mwlative  si>asra  may  be  prfjduced  experimentally  in  persons  having  a 
snfBcient  amplitude  of  accommodation.  We  all  know  that  by  tracing  a 
line  upon  a  blackboanl  placed  at  a  certain  distance  from  the  eyes,  and  fixing 
a  nearer  object,  but  with  the  attention  directed  to  both,  the  line  will  be  seen 
double.  This  is  owing  to  faulty  convergence.  In  the  same  way,  even 
when  one  eye  is  eloscflj  there  wili  be  double  images  on  account  of  insufficient 
accom  m  iAat  i  on , 

Rwing  these  facts  in  mind^  it  is  emy  to  understand,  as  wa^  pointed  out 
in  my  first  memoir  on  this  suhject,  tliat  a  condition  of  spasm  is  more  favor- 
able to  the  production  of  these  phenomena  than  is  paralysis,  inasmuch  as  the 
former,  by  increasing  the  convexity  of  the  anterior  surface  of  the  lens, 
serves  to  emphasize  the  diplopia  ansing  from  structural  defects  in  the 
crystalline  lens. 

Suehj  then,  are  the  characteristics  of  monocular  polyopia  in  hysteria. 
They  are  connected,  as  I  have  shown,  with  conditions  i>resetit  in  theaftk^tal 
eye,  and  result  from  refractive  errors.  Multiple  images  are  pcrceivetl  simply 
because  they  are  actually  projeetefl  upon  the  retina.  Is  there  in  hysteria,  or 
in  any  other  form  of  nei"\"ous  disease,  a  montveular  diplopia  distinct  from 
the  foregoing,  having  its  seat  in  the  brain,  while  only  one  image  is  really 
thrown  upon  the  |>ercipient  retina?  Certain  writers  assert  that  external 
cerebration  of  this  sort  is  possible^  but  I  have  never  observed  any  evidence 
of  it  It  is  true  that  there  are  atypical  cas(s  of  monocular  diplopia, 
w*herc4  for  example,  the  double  vision  is  not  corrected  by  glasses,  and  where 
it  persists  at  all  distances  from  the  eye.  Before,  however,  w^e  can  atlmit 
this  form  of  diplopia  to  be  of  purely  central  origin  it  must  be  shown  that  it 
is  not  due  to  irregular  astigmatism  (a  frequent  cause  of  polyopia)  rendered 
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more  manifest  by  some  anomaly  of  a<xomni(>dation.  Tlie  writer  m 
insist  uptm  i\m  objection  all  the  more  ^strongly  because,  m  those  publish 
cases  in  whivh  affections  of  tlie  central  nervous  system  are  invokecl  to  ex- 
plain  the  multiple  images,  the  condition  of  the  refi*a€tion  has  generally 
received  insiiffieient  or  no  attention,' 

8|>asm  of  the  accommodation,  hystoriail  spasm  especially,  is  the  cause 
of  another  symptom,  the  }ierversion  of  that  faculty  by  means  of  which  we 
are  enabled  to  estimate  the  true  size  of  objects  in  spite  of  considcrabl 
variation  of  the  size  of  their  retinal  images  as  they  approach  or  i'<5eed 
from  the  eyei  A  pencil  or  a  raatcli  held  at  various  distances  from  a 
healthy  eye  always  gives  an  irapi-ession  of  eqtial  size.  Make  the  same 
expcrimcut  in  front  of  an  eye  affected  by  aoeommmiative  spasm,  and  the 
abject  apjiears  to  increase  in  size  when  it  is  held  near  and  to  grow  famaller 
when  it  is  vvithdmwn,  lu  other  words,  the  apijearance  of  the  object  corre* 
sponds  exactly  to  tlie  size  of  the  retinal  image.  It  sometimes  hapj)eiis  that 
patients  see  objei^ts  increase  in  size  as  they  are  withdrawn  fwm  the  eye, 
although  the  retinal  image  necessarily  grows  sinallen  The  apparent  enlarge- 
mentj  in  these  cases,  seems  to  \yc  due  to  tlic  formation  of  diffusion-ciix;les  on 
the  retina.  Indeed,  in  mooouuhir  diplopia  the  single  image  of  an  objoc^fe 
appears  large  owing  to  the  juxtaposition  of  the  two  imperfect  images  just 
before  they  are  seen  to  be  distinctly  seimrate.  The  writer  has  designateil 
the  increase  and  diminution  in  apparent  size  of  an  object,  under  the  circum- 
stances above  mentioned^  by  the  terra  micro-meffalojma.  This  symptom  i 
almost  a  constant  one  in  liystcrical  amblyopia  assoeiatetl  with  simple  spasm 
of  the  accommodation.  It  is  very  useful  in  determining  the  nature  of  the 
amblyopia  and  in  proving  its  exifetenoe  in  cases  where,  for  instance,  tliere  is  a 
slight  contraction  of  the  visual  field  that  does  not  exceed  the  confines  of 
certain  normal  limitations.  When  this  symptom  is  the  only  one  present, 
and  it  is  not  marked,  too  much  importance  sliould  not  be  attached  to  it, 
because  otlier  accommodative  abnormalities  may  produce  it.    We  might 


1 1  except  one  carefully  reported  example  from  the  pen  of  Roder  (A  ense  of  hjsteHcnl 
diplopia^  Klinisclie  MonHt&l)latt(?r  fur  AuKenheilkunde,  November^  1891)  which  presents 
ieveml  unusual  peculmHtSee.  Eudcp  dwftUs  upon  the  fact  tlintT  in  his  case,  Hie  lu on- 
ocular  diplopin  persisted  in  spite  of  the  of  atropine^  and  concludes  thni  this  negptlv 
reault  must  Ibrow  out  of  court  the  elairn  that  the  double  TUion  was  due  to  aocomm<  »dntiv« 
qiasm  or  admitted  of  a  similar  phjeical  explanation.  It  Tnust,  however^  ho  remi?mKKjred 
that  nionncular  diplopia  h  present  well  with  paralyBis  ik&  with  flpa^m  of  accommodntiun, 
and  that  consequcntty  the  result  with  atrfipitie  h  m  insufflcicnt  i^j^son  for  ndroitting  (»i 
Eoder  does)  the  tmih  of  the  old  hTpcJthc^i'^  that  a  single  retinal  imnge  may  he  doubled 
hy  both  the  crossed  and  the  uncrossed  fiUivs  of  the  optic  nerve.  If  so.  how  does  he  expltdn 
the  fact  that  the  diplopia  was  not  pr(Kluc<*d  by  an  object  held  at  all  dijitances  from  hi* 
patient's  eye,  but  only,  as  he  state^^  at  fifty  centimetres?  On  the  cocitran%  it  is  when  the 
object  if  brought  near*.?r  to  the  eye  that  its  retinal  imnge  bpcomes  larger  and  is  most  readily 
seen  double  bj  the  various  nervcms  elements.  It  Is  fjurte  posfiible  that  Roder  may  hAve 
unwittingly  practised  suggestion  upon  his  patient,— on  experience  which  I  have  myaelf 
had.  It  is  nece&mry,  a^  ha^  been  prvviuusly  ab*ervcd,  rigrorriusly  to  exclude  frt^m  a  clinical 
exADUnutian  eveiy  observation  Into  which  the  poesibiltty  af  iuggestion  may  enter. 
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ppgard  it  as  expressing  a  loss  of  the  muscular  sense,  a  sensory  abolition 
commonly  met  with  in  hyateriail  i>erson£i,  and  atiecting  tliose  muscular 
movements  which  ordinarily  are  under  the  control  of  the  wilK 

(e)  Tlie  Preservation  of  the  Pupillary  EeHex  4a  Hysterical  Amaurosis^ 
and  its  Meaning,  The  Disappmrance  of  Monocular  xlmatinx'^Ls  in  Binocular 
Vision,  Physiological  Deduetious.  Analogous  Facts  relatiug  to  Color- 
Viriion^  Rektitin  of  Hysterical  Amblyojua  to  other  Anaesthesias*  Hys- 
terical Amblyopia  ct>mmonly  Bilat*:^ra],  but  may  be  Monocular.  No  such 
Condition  as  an  Hystei"it.«jl  Hemiopia. — The  writer  must  again  refer  to 
ceilain  eurrous  peculiarities  of  hysterical  amblyopia  or  amaurosis,  in  con- 
nection with  which  we  are  disposed  to  accuse  the  patient  of  siniulatioa 
because  they  do  not  agree  with  those  preconceived  and  more  or  Ic^  correct 
notions  whieh  we  have  formed  of  the  visual  apparatus. 

In  the  most  pronounced  case  of  hysterical  amaurosis  the  pupil  reacts  to 
light  (as  Mendel  has  pointed  out),  as  it  does  not  do  in  blindness  from  other 
causes.  In  other  words,  although  the  luminous  impression  is  not  perceived, 
it  is  carried  to  the  brain  in  such  a  way  as  to  produce  the  pupillary  reflex. 
This  fact  is  au  important  aid  to  an  understanding  of  hysterical  phenomena. 
It  furnishes  material  proof  of  a  cfindition  which  Pierre  Janet  ^  has  shown 
to  be  not  uncommon  in  the  sensory  anomalies  of  hysterical  persons. 

This  fact  will  exphiin  why  these  individuals  suffer  very  little  incon* 
venieace  from  a  permanent  coutraetit^n  of  the  visual  field  to  ten  or  fifteen 
degrees, — quite  a  different  state  of  affairs  from  what  would  follow  a  similar 
limitation  of  the  field  from  purely  ocular  causes.  It  is  probable  that  retinal 
impressions,  although  unj)erceivetl,  may  in  the  same  way  bring  about  in  the 
muscular  apparatus  those  instinctive  and  unconscious  movements  by  means 
of  which  w^e  find  our  way  tlirough  the  external  world.  It  is  rational  to 
admit  tliat  unconscious  retinal  impressions  may  determine  the  performance 
of  reflex  acts  by  the  extrinsic  rausc*les,  just  as  they  have  been  shown  to 
regulate  the  size  of  the  pupil 

Several  years  ago  the  writer  called  attention^  to  another  jiccullarity 
of  hysterical  vij^ion  even  moi-e  curious  than  the  foregoing-  A  patient  com- 
pletely amaurotic  in  one  eye,  without  perception  of  form  or  light,  had 
binocular  vision.  Numerous  and  various  tests  made  of  such  ca^  leave  no 
room  for  douVjting  the  truth  of  the  statement*  The  simplest  proof  of  this 
feet  is  gained  by  placing  a  square  of  paper  in  front  of  the  patient.  Having 
assured  one's  self  that  he  sees  the  objet^t  with  one  eye  only,  let  liim  open 
both  eyes,  and  place  a  strong  prism,  axis  horizontal,  in  front  of  the  bt^tter 
eye.  The  pat'ent,  instead  of  seeing,  as  expected,  but  one  image  of  the 
paper  object,  sees  two.   By  varj^ing  the  direction  of  the  axis  and  its  posi- 

*  L*Aneftb^e  hjit^rique :  conf^rcnceB  fnitei  k  k  Sa*petridre,  Archive*  de  neurologiep 
1B92,  Noa.  69  and  70. 

'  Tb^e  d'figr^gatlorL  de  Grenier :  dei  localUations  dans  les  mftladies  nenreuieSi  1BS6. 
Amblyopie  hjj^tero-lniumntlque  t  considerations  sut  la  vision  binoculaire  el  lea  ftmblyopiea 
tigflexea,  Sociiti  d'ophtalmulogie  de  Parb,  June,  18S9. 
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tion,  by  pl£U?iug  the  base  up  or  down,  and  by  covering  tbe  blind  eye  dti 
the  iwt  of  biuocular  fixatiou^  one  can  be  certain  iimt  one  of  the  iuiag 
belongs  to  the  eye  which  in  monocular  fixation  is  absijlutely  amauro  * 
These  coutrc*!  ext>eriments  cm  also  be  made  with  the  9tereost'0|>e  or  wi 
the  irisntrumeiit  of  Flees. 

The  reeovery  of  vision  in  tlie  amblyopic  eye  at  the  moment  of  binoeolar 
fixation  affects  central  vision  only ;  iieripht^ml  sight  remains  abolished  bot 
in  binocular  and  in  monocnkr  vision,  because,  so  far  as  the  affected  qr 
h  concernedj  perception  dc^es  not  extend  to  more  than  dght  or  ten  ' 
from  the  fixation-point  The  acuity  of  central  vision,  other  things  being^ 
eqiml^  is  as  i^erfect  in  the  amblyopic  as  in  the  healthy  eye- 
In  ^>me  of  these  cases  tlie  unilateral  amaurosis  does  not  disappear 
during  binocular  fijcation^  either  because  tJie  defective  sight  is  too  marked 
ui  the  afftx^tod  oi-gau,  or  because  the  individual  never  po^c9sc>d  binoeuJar 
vision  or  had  it  in  a  ver>-  iniperfeit  degree.  Hysterical  amblyopes  who 
present  binocular  vision,  on  the  other  hand,  may  be  divide<l  into  two  ckases^ 
— tboae  who  always  have  it,  and  tho^  who  need  some  such  aid  or  artifice 
89  prisms  or  the  stereoscope  to  call  it  into  being. 

The  disappearance  of  monocular  amatiDisis  during  binocular  fixation 
has  been  observeil  by  Schweigger  (according  to  an  oral  comoiunication  of 
Samebohn),  by  Beniheim,*  by  Pitres^'  and  by  Janei.^  Bembeim  ofima 
pirdy  psyehological  ex])lanation  of  the  occurrence.  *'  These  pbeaoosena,^^ 
says  he»  "  are  due  to  a  spiritual  illusion ;  ...  it  is  a  blindness  of  the  imagi- 
nation ;  ...  it  is  due  to  the  destruc^tion  of  tlie  image  by  a  psychie  agent,'' 
This  is  language  the  writer  does  not  understand.  When  we  more  thor^ 
onghly  comprehend  the  functions  of  the  ap]mmtus  these  phenomem 

will  be  esplainixl,  just  as  other  aSeetions  of  the  ot^ns  of  sense  are  expli- 
cable by  studying  their  physiologj** 

For  the  interjiretation  of  b>^terical  visual  symptoms  and  other  patiiD* 
logical  verities.,  such,  for  instance,  as  the  diflerent  forms  of  tmnsitory 
amblyopia  or  some  pecitliaritiea  of  viaion  in  squint,  the  writer  long  ago* 
predicated  the  ertstmoe  of  oertain  rdatioiis  between  the  retina  and  the  visual 
oemtres  in  monocular  and  binocular  sight,  as  well  as  definite  and  disiiiiel 
idmioiis  in  oestiml  visioQ  and  in  peripheral  vtsion.  Frank  UHodi wart/ 
atodying  tbedbflzacltri^iGS  of  vtsbn  in  hysteria^  has  arrived  at  kktitical  coti- 
elnsioiifv  It  is  true  that,  since  the  days  of  Gmefe^,  leaoii  af  cm  hemiaplMgre 
is  admitted  to  prodnoe  only  hemiopia^  and  Maathaer  has  do«  negleclad  to 
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oppose  this  objection  to  Frankl-Hoch wart's  views  5  but  one  can  saj,  with 
Charcot,  that  qnestions  involving  hysterical  plienomeoa  are  not  to  be  settled 
by  anatomical  investigations,  but  by  phyaiological  laws*  There  is  no  mky 
in  whioh  we  can  readily  understand  the  function-processes  of  the  visual 
appaimtus  unless  we  ooueeive  of  functional  relations  between  tlie  two  hemi- 
spheres by  way  of  commissiu'al  fibres  in  the  corpus  callosum.  Those  con- 
nections are  not  entirely  hypotheticab  In  a  case  of  long-standing  hemiopia 
prijduced  by  a  lesion  of  the  cortical  sight-ocntre,  observed  by  Dejeriue, 
he  found  a  degeneration  of  the  fibres  in  the  posterior  portion  of  the  corpus 
callosum.  Further,  Mott^  has  demonstrated  the  association  of  the  motor 
eeutres  in  the  two  hemispheres. 

It  is  almost  certahi  that  hcmianmsthesla  is  the  result  of  a  fuoLiional 
disturbance  of  the  opposite  hemispherct  If  we  admit  the  crossed  reliition 
between  each  eye  and  the  opposite  hemisphere  in  monocular  vision,  the  left 
eye  will  become  amaurotie  when  the  right  side  of  the  bmin  is  affeded ;  but 
if  in  binocular  vision  both  eyes  are  connected  with  a  single  hemisphere^  it 
seems  dear  that  if  that  hemisphere  be  the  left  and  healthier  one,  the  left 
and  amaurotic  eye  will  be  able  to  see.  It  is  in  this  way  that  the  writer 
explains  an  observation  similar  in  character  made  by  Charcot  and  F4r4 
relative  to  color- vision*^  Suppose  a  patient  color-blind  for  gret^n,  whicli  he 
sees  as  gray  in  his  left,  amblyopic  eye.  Placing  before  the  healthy  eye  a 
prism  that  produces  double  images  of  a  green  paper  object,  it  will  l>e  found 
that  the  patient  does  not  see,  as  one  might  expect,  a  green  and  a  gray  image, 
but  two  green  images ;  and  if  the  eye  be  not  too  amblyopic,  the  prism  before 
the  affected  eye  may  occasion  two  gray  images.  This  exjicriment  serves  to 
illustrate  my  contention.  The  two  eyes  having  been  connected  with  the 
diseased  hemisphere,  the  eye  that  sees  normally  in  monocular  fixation  be- 
comes amblyopic  in  binocular  fixation. 

The  w Titer  has  also  observed  jiatieuts  color-blind  in  i^ch  eye  separately 
who  tx>uld  distinguish  colors  quite  readily  with  both  eyes, 

Regnartl  and  Gmssct  have  shown  that  a  person  blind  for  a  certain  color 
sees  as  white  a  mixture  of  the  color  with  its  complementary  when  they  ai-e 
both  placed  apon  New  ton  *s  disk.  In  reporthig  these  exj>eriments  it  should 
always  be  statcKi  wliether  monocular  or  binocular  vision  is  referred  to. 

While  investigating  the  cffc'cts  of  color-omtrasts  upon  hysterical  pa- 
tients, the  writer  found  that  the  sensation  indueed  by  a  color  that  is  not 
perceived  can  lic  developed,  provided  the  cfjmplementary  color  inducing  it  is 
seen  normally.  The  converse  of  this  is,  however,  not  true:  we  cannot 
develop  the  sensation  projier  to  a  certain  ctJor,  although  it  may  be  jieroeived 
by  the  objective  excitation  when  there  is  blindness  for  the  complementary 
color. 

The  dominant  characteristic  of  hysteria  is  the  pmluction  in  the  sensory 


1  Britiih  Mijdical  Journnlj  May,  ISOO. 

'  BuUetiDs  de  b  Soci^te  &an^aise  d'<ipUtiklmolog§e|  1884,  62, 
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apparatus  of  disordei^  as  numerous  as  they  are  varied.  The  skin,  th 
mufosie,  all  the  organs  of  sp^M  sense,  singly  or  simiiltanGoosly,  may  b 
aGTected^  and  most  commonly  under  the  guise  of  a  hemiangBsthesia.  Hyster- 
iml  amblyopia  may  be  styled  an  ana^thesia  of  the  organ  of  vision*  At> 
curding  to  l)ana,^  it  is  the  most  frequent  of  all  the  hysterical  an^thesisei 
and,  thanks  to  the  precise  methods  of  examiuation  possessed  by  ns,  is  the 
easiest  of  recoguitioii.  It  is  also  of  extreme  importance  on  aeeotint  of  its 
clearly  defined  characteristics  and  the  precise  nature  of  the  informatjon 
which  it  furnishes. 

Hysterical  amblyopia  Is  almost  always  accomimnied  by  other  disorders 
of  sensatioUj  esim-ially  of  the  pharynx,  skiu,  and  mucous  membranes.  It 
is  probable  that  when  it  appears  to  l>e  the  sole  sensory  symptom  present, 
it  is  BO  because  evidence  of  other  amesthesife  is  not  so  easily  elicited.  In 
typical  cases  of  hysterical  amblyopia  we  find  more  or  less  complete  heml- 
anflESthesia  oi*  the  skin,  of  the  mucosae,  aud  of  the  other  sense-organs. 

In  other  instances  the  anBtBthesisB  are  more  or  less  localized,  and  among 
these  may  l>e  mentioned  cases  whei^e  tfie  loss  of  sensation  is  limited  to  the 
skin  about  the  amblyopic  eye.  These  phenomeim,  studied  by  Charcot  and 
Ffirfij  are  not  uncommon.  Not  only  may  the  palpebml  skin  become  quite 
an^thcticj  but  the  coiijunctiva  and  the  coruea  may  also  be  absolutely 
insensitive.  This  antesthesia  of  the  t^onj^nctiva— of  the  left  especially — 
occurs  so  frequently  lu  hysteria  tliat  Briquet  regards  it  as  cliarat*terlstic  of 
that  condition.  As  Gilles  de  la  Tourctte  points  out,  the  entire  ooruea  mrely 
loses  its  sensitiveness ;  the  inner  or  outer  Iiulf  may  be  insensitive,  but  the 
central  ix)rtion  is  commonly  normal.  Aecoixling  to  F€i%^  when  the  anses- 
thesia  of  the  conjunctiva  and  cornea  is  complete,  the  oculo-palpebral  itjflex 
is  defective.  If,  while  an  object  is  carefully  fixed,  a  roll  of  paper  is 
brought  in  contact  with  the  conjunctiva  and  cornea,  the  lids  remain  motion- 
less as  long  as  the  pupillary  area  is  not  touched.  The  reflex  is  excited,  not 
by  irritation  of  the  cx>njunctiva  or  cornea,  but  by  the  effect  upon  ttie  retina. 

It  is  always  to  be  remembered  that,  notwithstBuding  the  entire  absence 
of  sensation  in  the  conjunctiva  and  cornea,  and  in  spite  of  the  abolition  of 
the  oculo'paliiebral  reflex,  the  lid- movements  are  normally  execute,  oon- 
trat}"  to  what  occurs  in  trigeminus  lesions,  for  example.  The  lacrymal 
reflex,  according  to  Gilles  de  la  Tourette,^  is  not  intc*rfered  with,  even  when 
the  oculo-palpebral  reflex  is  abolished,  "  Whenever,'*  says  he,  ^*  we  found 
the  conjunctiva  insensitive  to  ttie  touch  of  a  piece  of  I^per,  the  tears  were 
secretctl  imuKHliately  and  as  abundantly  as  when  the  mucosa  preserved  ita 
normal  sensibility.**  Pitres  also  noticed  the  conservation  of  the  glandular 
reflex  in  the  conjunctival  aniestliesia  of  hystoria. 

*  A  Study  of  Itie  Anssthesia  of  Hysteria^  Americaii  JounniJ  of  the  Medic&l  Sciences, 
October,  1890. 

■  Note  pour  a€rvir  &  Thyit^rie  de  Vhysterf^pU^pflie,  Archives  de  Ti©un>lt>p;ie,  1883, 
'  De  la  iijperpoflition  des  trouble*  d«i  In  «ensibjUt©  et  des  ipABmei  do«  miwcle*  de  1ft  face, 
Kcrtiv<jlie  ifonogmphie  de  la  SalpfitriAre,  1889. 
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Although  most  commonly  associated  vvitli  hemiaueestliesia,  hysterical 
amblyopia  usua'ly  affects  both  eyes. 

A  careful  study  of  the  cutaneous  atiffistliesia  of  hysteria  shows  that  it  is 
more  rarely  unilateral  lliau  is  geuemlly  supposed,  I  have  lung  since  sus- 
peetetl,  with  Ballet/  that  in  aises  of  bilateral  amblyopia  the  skiu  on  both 
sides  of  the  body  is  also  aflfectodj  and  that  the  hemiauiesthesia  merely  ex- 
presses a  greater  degree  of  insensibility  on  one  side  than  on  the  otiier. 

When  the  amblyopia  atfects  both  eyea,  it  ia  usually  more  pronounced  on 
the  side  that  shows  the  more  marked  amount  of  other  sensory  distiirbancea. 
This  rule  is,  however^  not  an  invariable  one:  Bometimes  the  opposite  eye  is 
moat  affected. 

Undoubtedly  there  are  cases  of  pure  hemianjesthesia  in  which  the  insen- 
sibility seems  to  be  strictly  limited  to  one-half  of  the  Ixxly.  A  true  uni- 
lateral, hysterical  amblyopiaj  at  one  time  regarded  as  of  doubtful  authen- 
ticity, is  not  extremely  rare.  Of  eighty-eight  eases  occurring  in  my  service 
at  the  Salpi^'tri&re  during  the  year  1888,  MoraXj*  my  assistant,  found 
eight  in  which  the  amblyopia  or  amaurosis  was  confined  to  one  eye.  There 
were  even  cases  in  which,  with  a  complete  unilateral  amblyopia  or  amaurosis, 
the  field  for  white  and  colors  was  abnormally  large  in  the  unartiicted  eye. 
This  corrcs^ponds  to  the  cutaneous  hypera>sthesia  noted  by  such  obscTvers  as 
Freuud,  Frank! -Hoch  wart,  and  Toimlannski, 

When  tliere  is  a  transference  of  the  amesthesia,  the  monolateral  am- 
blyopia is  displaced  in  the  same  manner  as  the  other  sensory  symptoms. 

I  have  insisted  upon  the  fact  of  a  unilateral  amblyopia  bet^ause  it  en- 
tirely disproves  such  hypotheses  as  that  of  Wilbrand,^  who,  in  order  U) 
explain  hysterical  amblyopia  by  the  weJl-known  connection  of  the  retinal 
with  the  visual  cortical  centres  producing  the  amblyopia,  postulates  a  double 
hemiopia,  thus  rendering  necessary  an  affection  of  both  eyes. 

Hysteria  simulates  even  organic  lesions.  It  may  assume  all  possible 
forms  of  sensory  anomalitB.  There  is,  however,  one  variety  of  visual  insen- 
sibility that  it  appears  to  be  incapable  of  protlucing,  and  that  Is  hemiopia. 

Nevertheless,  hysterical  hemiopia  lias  been  degcril>ed  by  some  authors, 
among  them  Rosenthal,  Sturge,  Galezowski,  and  West[jhal.  Eo&enthal,  in 
a  letter  to  Charcot^  affirmed  his  original  opinion*  that,  thus  far,  it  has  not 
been  shown  tliat  hysterical  patients  exhibit  anything  more  than  an  ambly- 
opia or  a  contraction  of  the  visual  field. 

We  must  distinguish  the  transitory  from  the  jiermanent  form  of 
hemiopia.     Babinsky*  has  stated  that  the  finst  form — that  is  to  say,  a 


*  Reclierches  anatomiques  et  cliniqucs  eur  le  fniscejui  sensitif,  188L 

»  Compte-rendu  du  a^irvice  ophtnlmologjque  de  k  Sjilpdirk^re  pour  1888,  Archives  da 
Neurologie,  1889 

*  KUnischc  MotiHt^bliitter  fur  AtiErenMlfcundo,  1885. 

*  GiUea  de  U  Totirotte,  loc.  cit.,  p.  37S. 

^  Bftbiriflkjt  la  ini)2;ram«ophtalmique  hyBterlque,  Archives  denettp.ilogjic,  Novembcfi 
1890,    See  ako  Fink^  Bes  mpporte  de  la  tnigraine  opbtalmique  hyst^nque  AVee  i'hyfiterie. 
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transitory  bemiopia  presenting  all  the  cbamjtcrs  of  ophtlialinic  migimiie 
sc€toma  sAciniiUaiis — is  sometimes  attributed  to  hysteria.  It  may  ap 
alone  or  as  the  aura  of  a  coovulaive  attack.  It  can  al^«>  be  pruviiked 
guggostion*  I  exaniinetl  one  of  t!ie  patienta  (whose  ease  was  stuJiel  nsA 
reported  by  Babiusky)  during  an  attoek  of  opbthalmie  migraine  prcuJuml 
by  suggestion*  She  said  that  she  saw  only  one- half  of  objec^ts,  but  I  cuuM 
not  iltsmver,  after  a  perimetric  examijiation,  anything  more  tlian  tm  eng- 
geratioii  of  a  concentric  contraction  that  \vo3  present  Ix^fore  the  attack. 

As  to  the  permanent  form  of  bemiopia,  presenting  the  usual  eagm  of 
central  lesions,  I  Iiave  never  seen  it  in  hysteria,  except  as  coincident  w' 
the  oi-ganic  alterations  referred  to-  To  this  statement  I  may  add  tlial  in 
the  SaJi)^tril^re  neither  Charcot  nor  his  pupils  ever  found  a  single  eiiinipk 
of  hysterical  hennopia  among  the  thousands^  of  patients  examioi'd  by  tlim 
I  believe  that  published  statements  to  the  contrary  are  erroneous*  This  is 
also  the  opinion  of  Gillea  de  la  Tourette/  Finally,  Frenod^  agrees 
hysteria  never  produces  bemiopia. 

Hysterical  amblyopia  Ixjing  entirely  a  functional  di^tease,  it  b  msf 
understand  that  it  is  not  accompanied  by  morbid  altenitions  in  the  bt: 
gmund  of  the  eye.    If  such  exist,  the  writer  lias  never  seen  them.   It  i* 
true  tliat  certain  autliors — Landolt  in  j^Kirticular^ — speak  of  entailment  ^if 
tlie  retinal  vessels,  of  serous  exudations  into  the  substance  of  the  retiuai 
and,  in  one  case,  even  of  a  partial  atrophy  of  the  optic  nerve. 

One  very  often  fiisds/'  says  Noelj*    more  or  less  bypenemia  of 
papilla  and  sometimes  of  tbe  retina.    In  lime  the  disk  becomes  felightff 
cloude*l,  obscui^es  the  lamina  cribrosa^  becomes  disco lorod,  and  assumes  A 
grayish  tint.    In  cases  where  tbe  amblyopia  is  considerable  and  the 
metric  ecjutraction  of  long  standing,  tbe  gray  discoloration  of  the  p|M 
finally  merges  into  a  simple  atropliy.    True  neuritis  has  also  beenol»!5erv 
but  in  sucb  instances  one  may  well  inquire  whether  it  is  not  due  to  so 
other  morbid  agency." 

Not  only  in  cast?s  of  optic  neuritis,  but  in  all  the  other  oi^nic  fmi 
lesions  of  hysterical  jiatients,  it  would  be  well  to  ti^k  tbe  same  ijutstioo. 

AFFECTI0K8  OF  THE  MOTOR  APPARATUS. 

(a)  Dimrders  qf  Accommodation, — Of  all  hysterical  affi?ctions  of 
eye,  and  of  hysterical  affections  in  general,  those  of  the  aecoounodatiaa 
are  the  most  frequent.  They  almost  always  accompany  the  amblyopia,  aiiJ 
they  often  exist  without  it.  It  is  not  rare,  iu  children,  to  find  them  U 
the  earliest  manifestations  of  the  neurosis, — a  manifestation  which  does 
always  imply  a  verygrav^e  prngnosis. 

It  was  not  jmssible  that  such  a  ei>mmou  symptom  should  long 
unreeogniKcd.    It  Im  been  descrilied  under  various  nmmes :  the  pmf^ 

1  Loco  citnto,  p,  S78. 
'  Club  medical  de  Vienne,  Mny  24, 
'  Amblyup;©  hyst^Hqwe,  Trait©  (soMiplet,  \o\  iii*  p.  720, 
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accommodation  of  Doiiders,  the  hi/derical  kopiopia  of  Fui'ster,  the  ht^pm^B^s- 
the^ia  of  the  cUiary  mmck  of  Nagel,  which  all  refer  to  the  same  aifection, 
— ue^f  to  modifications  of  the  aoeomDiodatioa  tliat  seem  ty  be  always  of 
hysterical  origio,  even  when  the  ueuroeis  does  not  manifest  itself  by  the 
other  symptoms. 

Thei5e  anomali«^  of  the  accommtrdatioo  are  essentially  of  the  imture  of 
spasm.  However,  the  most  frequent  symptom,  or  at  least  the  one  which 
appears  motit  urgent  in  the  milder  forms  of  the  disease,  ib  iosufficiency  of 
aceommodation,  simulating  an  incomplete  paralysis*  Steilkn  '  thinks  thai 
paralysis  and  spasm  occur  with  equal  fi'equeney.  Chibret^  has  qnite 
recently  acknowledged  that  the  aceomniodative  anomalies  which  he  ob- 
served so  frequently  in  children  are  hysterical  in  character,  but  he  calls 
them  a  [laralysis  of  accommodation. 

In  1878  the  writer  investigated  the  subject  of  hysterioil  spai5m  of  the 
aocomniodation  in  connection  with  monocular  polyopia,  first  iu  his  article 
on  auiesthesia  of  the  retina,^  and  afterwards  in  a  communication  on 
paralyisis  and  contracture  of  convergence. 

The  point  that  characterizes  paralysis  of  the  accomuiodation,  such  as 
one  observes  in  connection  with  third-nerve  palsy  or  that  artificially  pro- 
duced by  atropine,  is  that  the  putictum  ptoximum^  p,  approaches  the  punc^ 
ium  j-cmotum^  ?\  aud  is  coincident  with  it  when  the  paral)'Sis  is  complete. 
S[>asm  of  the  accommodatioo,  such  as  one  produces  by  eserine,  identical 
with  that  observed  in  marked  cases  of  hysterical  spasm,  is  signalized  by  tlie 
disiplacement  of  r  tow^aixls  p^  and  its  final  identification  \vith  it.  When  one 
studies  the  evolution  of  hysterical  spasm  of  die  at^ommodation,  it  is  seen 
that  its  chief  characteristic  is  the  displacement  towards  each  other  of  p 
and  r.  lo  other  w^ords,  the  amplitude  of  accommodation  is  diminished  at 
both  ends  of  the  line.  In  consequence  of  the  i^eoession  of  p,  the  eye  acts  as 
if  it  were  presbyopic  or  as  if  affected  by  paresis  of  accommodation.  As  a 
result  of  the  advance  of  there  is  at  the  same  time  a  8j*asmodic  myopia. 
In  tliis  way  convex  glasses  relieve  the  visual  defects  attendant  upon  accom- 
modating for  near  work,  while  com^ve  lenses  relieve  distant  troubku 

As  long  as  jD  and  r  do  not  coincide,  the  patient  enjoys  a  ceitain  amount 
of  amplitude  of  accommodation,  but  when  fusion  is  complete  the  amplitude 
is  nil,  and  the  pei-son  is  able  to  see  distinctly  at  a  fixed  point  only. 

The  point,  moreover,  where  fusion  takes  place  is  variable.  It  may  l>e 
more  or  less  i-emote  from  p  or  from  r  without  losing  the  characteristics 
of  spasm,  just  as  a  hmb  atfected  by  a  contracture  may  assume  tlje  position 
of  complete  flexion,  of  moilerate  fiexion,  or  even  of  extension.    It  is  con- 


*  De  raneath^ie  de  la  ratine  avec  rMnkisseni^nt  cunwmtriquo  du  chump  viEtuel^  Bcricht 
der  OpbtVmlmnloLci^'hen  Gesellschafti  Heidelberg^ 

'  Loco  citato 5  1892. 

*  De  !a  fK»l7opie  motifxsulaire  dans  rhynt^riej  Annalea  d'neuMque,  t878.  De  Tiirei- 
therie  de  In  r^tmc,  Annales  d'oculiatique^  1886.  Ptiralyfiie  ct  contmcture  de  la  coiiyer- 
pnce,  Soci^t4  d^QphttUmoloifie  de  Pun«i  1889|  p.  171* 
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secjueiitly  easy  to  iindc^rstatid  bow  the  dbtaiice  of  the  fusioo-point  from 
mid  r,  with  refei^iioe  to  the  eye,  will  be  iQHueooed  by  the  mjopiaj  hyper^ 
metropia,  or  preabyopia  in  the  mse. 

Bearing  these  fiictB  in  ruiiid^  one  may  readily  see  why  au  hysterical 
paralysis  of  the  aeeominodiitioiij  if  it  dot^  exist,  must  be  extremely  rare, 
Contimied  observatiott  of  tlie  same  patietita  will  bring  out  the  fact  that  an 
apparent  paresis  of  the  aeeommodation  in  children  may  in  a  day  become 
ooiivertetl  into  a  case  of  marked  spasm. 

I  have  already  cited  the  case  of  a  child,  recently  under  my  care  fur 
oervous  asthenopia  with  imresis  of  accommodationi  who  develoi^ed  within 
twenty- fonr  houra  a  spasmodic  myopia  of  eight  diopters,  acoompanicd  b 
contraction  of  the  field  of  vision* 

Hysterical  spasm  is  easy  of  recognition*  To  begin  with,  there  is  the 
evidence  of  test-lenses:  only  one  must  remember  that  the  result  of  the 
examination  may  vary  with  the  amount  of  spasm.  When  it  is  marked,  one 
sees  the  very  high  degrees  of  spasmodic  myopia  noted  by  Steflan  and  Gale- 
xowski/  This  myopic  sp^m  is,  I  belie%^e,  always  hysterical  in  rhamcter^ 
and  it  is  habitually  accom|)anicd  by  contraction  of  the  visual  field.  It  i 
easily  distinguished  fa^m  axial  myopia  by  an  examination  witJi  the 
image  or  by  retinoseopy,  and  it  di^^ppcars  under  the  influence  of  atropine^ 

Another  type  of  the  affection,  more  frequently  observed,  express^  a 
minor  degree  of  accommodative  weakness^  and  shows  the  usual  symptoma 
of  tnsuffideDt  aacommodation  by  the  recession  of  ja.  When  a  cbild,  evi 
dntly  emmetropic^  is  obliged  to  hold  fine  print  at  a  distance  of  Oflera  lo 
twentj'  centinietnas  to  see  it  distinctly,  and  when  a  +1  or  i-LSO  D,  kiia 
decidedly  improves  nmr  vision,  one  may  feel  pretty  oeitain,  if  diphtberm 
mn  be  excluded,  that  the  patient  is  affected  by  a  mild  form  of  faip^sterkal 
contraction  of  the  accommodation. 

In  a  third  ealegory  of  caies  (probaUy  the  most  diaracteristk  of  all) 
time  is  spesmodtc  myopia  in  eonjuoction  with  an  insuffideDcy  of  theii06i»* 
modatioo  for  wslt  vision.  In  establishing  tli«se  symptoms  the  p«aclitiQiier 
will  also  dearefa  for  the  miax>-m^lopia  tliat  al\i^rs  exialB,  and  ttie  pe- 
ctiltar  monocular  polyopia  dcacribed  by  me  that  freqnendy  aooompanies  It^ 

Befixe  leaviiig  thb  sal^eot^  a  few  words  most  be  aaid 
pqpllhuy  iMMPalica;  thse  wm  TCty  rmJy  as 
of  oeitlarbptafa* 

OmtxmAat  aod  dihtariop  of  the  pnpili  have  no  prease  s^nificmce  h 
aefw  p8ithology»e3Ecept  as  expfessing  a  reAex  act.  In  hysterical  sol^ecits^ 
m  tad  the  papils  mm^mm  oontiafted  (e^tecally  wh«n  pbolx^hobia  is 
t)  and  saiiietiii]£!S  dilated,  bat  with  the  teft^ns  pieKrved  and  wiihont 
p«pillaiT  inequality.  In  yoQi^  nearopaiha  ok  ocxaacaially  sotiees  a  aligfai 
papaiaiT  ineqa&lity,  panknlarly  in  the  pwgence  of  a  vmk  illu 
but  withoiit  any  appfeaihle  anumaly. 


I  have  seen  this  pupillary  inequality  espeeially  amoog  epileptics,  I 
have  not  noticed  the  myosis  that^  aecoRling  to  Graleizowski,  accompanies 
spasmotJic  myopia. 

Mydriasis  is  described  x^  oceiirriog  in  several  instances  reported  by 
Harlan/  Duboys,^  and  the  writer,*  Of  the  last  case  a  r^umi  is  given  on 
another  jiage. 

There  are  reservations  to  be  made  in  speaking  of  hysterical  mydriasis. 
It  is  wise  to  remember^  in  cases  that  resemble  one  another  so  closely,  the 
possible  coincidence  of  two  diseases.  A  monocular  mydriasis,  with  aboli- 
tion of  the  reflexeSj  may  follo^v'  trauma  of  the  face  or  irritation  of  brandies 
of  the  trigeminus.  The  writer  would  not  aasert  that  the  presence  of  hys- 
teria is  necessary  to  explain  these  reflex  mydriases. 

(6)  AnmnuUejs  of  Convergence. — Innervation  of  convergence  and  weak- 
ness of  accommodation  are  often  associated  in  hysteria.  In  the  minor 
degrees  of  these  two  affections,  however,  eonvei^nt  anomalies  attract 
much  leas  attention  than  accommodative  insufficiencj',  becanse,  possibly, 
they  are  not  so  easily  demonstrated,  and  because  they  cause  the  patient  less 
annoyance. 

The  function  of  convergence  is  affected  in  various  ways,  and  we  shall 
find  in  tlieee  variations  an  excellent  example  of  the  disassociation  of  the 
constituent  elements  of  a  function,  thus  presenting  one  of  the  most  remark- 
able characteristics  of  hysterical  disoitlers. 

In  the  normal  condition  there  are  two  principal  factors  in  the  production 
of  convergencCj — accommodation  and  fusion.  In  hysteria  these  factors  may 
be  affected  either  separately  or  simultaneously. 

In  tlie  first  class  of  ca^es  the  muscular  asthenope  always  complains  of 
more  or  less  clearly  marked  symptiims  of  tbe  asthenopia.  With  a  prism^ 
base  horizontal,  whicli  disassociates  the  two  images  wc  find  insufficiency  of 
convergence.  We  verify  this  insufficiency  by  causing  the  patient  to  fix  a 
near  object,  covering  each  eye  alternately.  On  examining  the  state  of  dis- 
tant convergence  with  a  prism  having  a  horizontal  base  over  one  eye  and 
a  colored  gla.ss  over  the  other,  the  patient  looking  at  the  flame  of  a  candle, 
we  may  find  defective,  normal^  or  excessive  convergence.  In  the  last 
variety,  which  sliows  that  the  disorder  in  general  is  more  pronounced  than 
in  the  preceding  varietieSj  tlie  far  |x>int  of  convergence  is  brought  nearer 
the  patient,  while  the  near  point  is  farther  removed, — that  is  to  say,  defect 
of  divergence  for  distant  fixation  and  defect  of  eonvergenoe  for  near  fixation 
may  coexist,  convergence  being  disturbed  at  both  extremities  of  its  mnge. 


'  Cfiseof  BTindne&s  with  Violent  Bkpharoepaam  and  Mydriasis,  Transactions  of  the 
AmmcBn  Ophthalmolfjgical  Society,  1884. 

'  Mjdriasc  double  de  nature  liy&tfiTique,  Bulletin  d«  la  Clinique  nationflle  ophtaU 
inolpgique  de  I'hoijpice  des  Qiiinxe-Vingts,  1883. 

*  Paral^fiie  des  mouTcmenta  flB#<jcieflj  Archivea  de  neurologic,  MapcIit  1883.  Pamlyaie 
et  cotittacture  de  la  convergence^  Bulletin  de  la  Soci^iS  d'ophtalmolo^e  de  Partaj 

p.  na 
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In  a  word,  we  find  an  anomaly  of  coovei^iice  which  presents  the  same 
characteristics  as  a  di&oixler  of  accommodation.  Disturbances  of  aceom> 
modation  almost  always  aocomj*any  those  of  convergence. 

Althon^li  these  patients  do  not  complain  of  diplopia  during  fixad 
upon  objects  at  diflerent  distances^  we  are  yet  able  to  di^ooverj  by  the 
methods  of  examination  already  descTiljed,  a  lessened  convergence^  or  even 
ao  absence  of  convei^gence.  If,  however,  the  convergence  is  examined 
simply  by  making  them  fix  a  finger,  gradually  brougiit  nearer  the  ey 
these  patients  are  occa^iionally  capable  of  excessive  c€>nvergenoe. 

How  is  it  that  we  find  this  diiFcrence  in  the  amplitude  of  convergence 
after  using  these  methods  of  examination  ?  Why,  also,  do  not  theso  pa- 
tients complain  of  diplopia?  It  is  because  convergence  is  affected  in  only 
one  of  its  phases*  The  accommodation-con vergenoe  function  alone  is  dc 
ranged;  convergence  continues  to  be  active  l>ecanse  of  the  neoessitv'  for 
fusion.  This  h  why,  in  order  to  recognize  the  anomaly  of  convergence,  we 
are  obliged  to  have  recourse  to  the  classic  use  of  a  prism  witli  horizontal 
base,  which  overcomes  efforts  at  fusion,  or  to  occlusion  of  each  eye  a1 
nately,  which  produces  the  same  result. 

In  another  class  of  cases,  more  rare,  but  very  chamctcristic,  the  two 
factors  of  convergence  are  simultaneously  affected.  It  is  in  such  instances 
no  longer  necessary  to  resort  to  the  artifices  just  mentioned  in  onler  to 
recognise  the  anomaly  of  convergence.  It  is  stiffieicnt  to  put  a  red  glasa 
over  one  eye  and  to  make  the  patient  fix  the  flame  of  a  candle,  or,  better^ 
a  luminous  slit  The  patient  will  at  once  c<jmplain  of  diplopia.  We 
can  then  easily  study  the  anomaly  of  convergence^  which  presents  the  same 
features  as  those  of  the  preceding  class.  Insufficiency  is  often  the  dominan 
sign,  the  symptoms  being  those  of  a  more  or  less  complete  pamlyjHis  of 
convergence ;  but  there  is  habitually  a  defect  of  divei^nce  for  distant  fixa^ 
tion,  and  at  the  same  time  a  defect  of  convergence  for  near  fixation.  In  th 
most  typical  cases  there  is  single  vision  at  a  point  about  two  meti'es  from 
the  eyes.  On  the  proximal  side  of  this  point  there  is  crossed  diplopia  ;  on 
the  distal  side  it  becomes  homonymous.  This  diplopia,  whether  homony- 
mous or  crossed,  presents  the  characteristic  that  separati^vn  of  the  images  i 
not  perceptibly  increased  by  lateral  movements  to  the  left  and  right,  which 
shows  that  it  is  not  due  to  a  muscular  error,  but  concerns  simply  movements 
of  convei^nt^. 

In  certain  cases  fusion  is  effeettnl  at  a  distance  of  aljont  two  metres,, 
With  other  patients  it  is  impossible  to  obtain  ftision,  notwithstanding  tl 
equal  and  sometimes  normal  visual  acuity  of  both  eyes.    When  the  lumi 
nous  slit  is  removed,  the  crossed  images  suddenly  become  homonymousi, 
without  transition.    These  cases  belong  to  a  class  that  may  be  described 
as  hav^ing  "a  horror  of  binocular  visiouj"  and  they  p:x)ve  the  oonipl 
absence  of  a  cerebral  centre  for  the  fusion  of  images. 

Accommodation  is  modified  in  much  the  same  way  as  convergence,  but 
there  is  no  absolute  correlation  betvreen  the  extent  of  the  nervous  distur 
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ance  of  accommodation  and  that  of  cons^eT^nce.  Extreme  degrees  of  spasm 
of  aocommodation  are  not^  as  a  rule,  accompanied  by  an  equal  ainouut  of 
contmcture  of  convergence^  although  very  high  degrees  of  contracture  of 
oouvei^enec  may  be  present  in  strabismus.  In  a  case*  of  Ulrich^s,  which 
I  shall  deacrihej  an  hysteriml  convergent  fltrabismus  i>oss€sscd  pmctieally 
all  the  charactt^ristics  of  contracture  of  convergent^e. 

In  my  first  book,  published  in  1883,  I  described  the  preceding  phe- 
nomena under  the  name  of  pai-alysis  of  convergence  and  divergence.  Later 
I  regardeti  them  as  signs  of  contracture. 

In  typical  cases  of  contracture  of  convei^nce  exhibiting  spontaneous 
diplopia  we  again  find,  so  far  as  concerns  tlie  state  of  convei^ence  when 
tested  by  the  fixation  of  a  finger  slowly  brought  nearer  tlie  eyes,  two 
classes  of  patients.  In  some  of  these  patients  there  is  no  movement  of 
convergence,  or  the  act  is  imjicrfectly  exeeutetK  In  others,  on  the  coa- 
trary,  a  very  i>owerful  convergence  is  noticed,  in  spite  of  the  fact  that  a 
considerable  defect  of  convergence  may  be  observed.  Those  patients  in 
whom  convergencpj  with  its  two  principal  factors,  accommodation  and 
fusion^  is  effected  simultaneously^  and  who  present  an  asthenopia  that 
renders  all  work  impossible,  may  be  still  able  to  converge,  even  to  an 
excessive  degree,  either  by  voluntary  eff<»rt  or  by  the  fixation  of  an  object* 
These  phenomena  cannot  be  explained  by  the  distinction  made  between 
sustained  and  temporary  efforts  at  convergence.  Tims  we  have  a  new 
method  of  separating  the  factors  of  convergence.  To  understand  these 
factors  it  must  be  understood  that  accommmlation  and  fusion  are  not  the 
only  influences  in  the  production  of  convergence*  Tliere  is,  for  example, 
voluntary  effort  at  cjonvergcnce,  whereby  with  a  little  practice  even  a  more 
or  less  pronouncetl  convergent  strabismus  may  be  developccL  This  volun- 
tary effort  at  wnvcrgence,  however,  docs  not  interfere,  or  at  least  docs  not 
intervene  directly,  in  the  performance  of  the  normal  function.  Even  during 
voluntary  convergence  which  has  not  a  visual  act  for  its  o!)ject,  it  is  certain 
that  convergenee  is  aceomplishetl  under  an  influence  other  than  that  of 
accommotlation  or  fusion.  This  thii-d  factor  has  been  called  the  "distance* 
sense**  by  Hansen  G rut,  and  the  sense  of  convergence"  by  Alfred  von 
Gmcfe.  This  is  hanlly  the  place  to  inquire  into  the  question,  I  merely 
wish  to  call  attention  to  the  existence  of  this  thinl  factor  in  convergence 
(necessary  for  the  comprehension  of  pathological  phenomena),  and  to  remark 
that  such  pathologieal  phenomena  arc  additional  proofs  of  its  existence. 

Hysterical  convergent  stmbismus,  ui>on  wdiich  Mauz^^  Schweigger/ 
and  Ulrieh^  have  given  excellent  reports,  involves,  it  seems  to  me,  a  liigh 
degree  of  contracture  of  convergence,  all  the  factors  of  the  latter  being 
affected,  I  find  proof  of  this  in  the  peculiar  character  of  the  diplopia 
described  by  LHrich*    "The  images  of  the  homonymous  diplopia,"  he 

1  Berliner  kliniscbo  Wochenschrift,  Jftnuaryi  IS80, 
'  Klinische  UntersuchutigeTi  u€4>£>r  das  S^liTelen,  Berlin,  t  SSL 
'  Kiinijcbe  Monatsbliitter  flur  Augetihcilkunde,  July,  1882. 
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reports,  have  the  same  sejmration  on  looking  to  the  ri^ht  as  when  the 
patii^it  looks  to  the  left:  *  Schweigger  says,  moreover,  that  tliis  hysterical 
strahismus  is  charaeterized  by  a  limitation  in  the  motility  of  the  external 
recti,  combined  with  a  eontraction  of  the  interni*  In  these  extreme  degrees 
of  contracture  which  cause  convergent  strabismus  the  lateral  excursioo 
does  not  always  maintain  its  normal  extent  as  in  orditmry  cases  of  oon- 
tracturo  without  atrahismus.  This,  however,  is  not  sufficient,  it  seenis  Id 
me,  to  exclude  an  anomaly  of  convergence-innervation  and  to  substitot? 
for  it  a  mere  muscular  disturbance.  We  know  that  a  contracture  of  eon- 
vergenoe  sufficient  to  develop  a  more  or  less  constant  strabismus  may  affect 
lateral  movements  as  well  as  those  presided  over  by  a  different  nervous  in- 
fluence. Besides,  as  I  shall  show,  m  the  extreme  degrees  of  hysterical 
ocular  contracture  the  associated  movements  of  direction  are  often  affected 
simultaneously  w^ith  the  movement  of  convergence. 

Hystcri(3al  convergent  strabismus  from  contracture  seems  to  be  always 
transitory,  the  attacks  recurring  by  crises.  It  may  be  succeeded  by  conju- 
gate deviation,  as  in  Manx's  case.  When  tlie  strabismus  is  permanently 
establfsluxl  and  presents  the  cliaracteristics  of  concomitant  strabismusj  an- 
other influence  should  l>e  susi>ectetL  The  nervous  disturl^anee,  whose  real 
cause  lies  in  the  presence  of  hy|>ermetropia  or  some  other  condition,  then 
occasionally  results  in  latent  strabismus. 

(c)  Hifdcncat  Asthenopia. — Hysterical  asthenopia  ia  almost  always 
due  to  disorders  of  accommodation  and  of  convergence,  as  Ims  been  just 
described.  Another  factor  in  this  variety  of  asthenopia  is  photophobia, 
which  exists  in  a  more  or  less  marked  dt^ree  in  retinal  anaesthesia.  Diffi- 
culties in  performing  ocular  work  are  not  uncommon  with  hysterical 
patients  Tvho  do  not  present  spasm  of  accommodation  or  of  oonvet^^nce, 
but  this  asthenopia  is  not  characteristic  of  hysteria.  The  **  painful 
accommodation"  of  Bonders,  the  hypersBsthesia* ^  of  Nagel,  the  *'hjrs- 
terieal  kopiojiia^'  of  Forster,  arti  all  varieties  of  hysterical  asthenopia.  To 
this  category  \K  e  may  also  add  the  hysterit^al  ocular  [)ain*'  of  SchcnkU 
The  \vxm  may,  however,  exist  independently  of  the  ocular  effort 

In  the  variety  most  frequently  encountered,  which  is  that  observed 
among  children,  and  in  which  accommodative  difficulties  predominate,  the 
asthenopia  manifests  itself  by  obscurity  of  vision,  accompanied  by  head- 
ache, with  tingling  and  burning  sensations  of  the  eyes.  The  patients  may 
complain  of  micropsia. 

This  form  of  asthenopia  somewhat  resembles  that  accompanying  hyper- 
met  ropia,  inasmuch  as  children  often  consider  it  oecessarj^  to  hold  the  book 
at  a  distance  while  reading.  It  differs  from  it  in  the  rapidity  with  which 
fatigue  is  manifested.  It  is  not  protiueed,  as  in  hypermetropia,  after  several 
hours  of  work,  but  often  shows  jt^lf  in  a  few  minutes.  Nevertheless, 
some  children  are  not  greatly  incommoded  by  iheir  accommodation  diffi- 
culty, and  complain  of  fatigue  only  in  the  evening  when  doing  near  work 
with  artificial  light    In  some  cases  the  sensation  of  tingling  and  burning 
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is  so  pronounced  that  it  might  be  thought  to  be  due  to  coojimctlviti^.  A 
systematic  examination,  such  m  has  been  described  in  the  consideration  of 
spasm  of  accommodation  J  will  dispel  these  doubts. 

Anomalies  of  aoL-ommodation  often  exist  without  appreciable  effect  ujKjn 
the  convergence,  but,  as  a  rule,  convergence  and  accommodation  are  simul- 
taneously involved.  With  symptoms  of  accommodative  asthenopia  ai-e 
associated  those  which  are  commonly  and  incorrectly  ascril>ed  to  muscular 
asthenopia,  but  which  the  writer  terms  the  asthenopia  of  convergence. 
While  reading,  the  letters  appi^ar  to  be  displaced  aud  doubled,  and  to  the 
pains  iu  the  head  is  added  a  jicculiar  sensation  of  dragging.  When  there 
is  abnormal  convergence-inner  vat  ion  a  condition  of  vertigo  oflen  apjicars* 
The  writer  has  seen  some  patients  in  whom  this  symptom  assumed  the 
projx>rtions  of  an  agoraphobia,  which  was  at  once  relieved  by  prisms. 
This  vertigo  is  fretpiently  accompanied  by  natisea.  In  this  variety  not 
only  reading. and  near  fixation,  but  also  distant  fixation,  are  painfuK 

In  other  ea^  pain  is  the  prominent  symptora.  The  use  of  the  eyes 
occasions  ocular  and  iwriocular  pain,  which,  as  a  rule,  has  its  seat  above  the 
orbit  or  at  the  base  of  tlie  eyebrows.  Upon  pressure,  how^ever,  we  do  not 
find  painful  |K)int8  as  in  trigeminal  neumlgia.  If  the  patient  continues  to 
work,  the  paiu  assumes  an  extraordinary  intensity,  radiating  over  the  head 
and  oecasioiially  extending  to  the  ne^^k  and  shoulders.  This  form  is  ollen 
aeeompanicd  by  a  marked  degree  of  spasm  of  accommodation,  Tlie  pain, 
which  is  esixscially  provoketl  by  use  of  the  eyes,  may  also  be  developed 
outside  of  eye- work,  and  is  exaggerated  by  various  influences,  such  as  the 
emotions,  insomnia,  etc. 

Finally,  the  patient  may  complain  of  an  intense  sensitiveness  to  light; 
but,  although  photophobia  is  the  dominant  symptom,  pain  is  also  more  or 
less  common.  Sometimes  solar  light,  or,  to  be  more  exact,  difiiised  but 
intense  daylight,  is  painful  *  even  artificial  light  may  not  be  w^cll  borne. 

Some  patients  are  m  incomnio*Jed  by  this  photophobia  tliat  they  ai'e 
forcetl  to  remain  in  total  darkness.  It  is  almost  always  accompanied  by  a 
marked  degree  of  spasm  of  accommodation,  and  it  is  not  uncommon  to  see 
the  contracture  extend  to  the  orbicularis  paljicbrarum  and  to  the  extrinsic 
muscles  of  the  eye* 

Some  patients  complain  of  special  abhorrence  of  certain  colors, — red, 
for  example.  This  chronmtophobia,  wliieh  is  distinct  from  photophobia 
proper,  is  not  jieculiar  to  hysteria. 

(fi)  A  nomalies  of  the  Ocular  Eji^eurmons  or  iFovenierdu  of  Dtr^dhn. — In 
the  normal  condition  the  ocular  movements  are  always  associated, — that  is, 
they  are  executed  simultaneously  by  both  eyes.  These  associated  move- 
ments  are  of  two  kinds.  The  first  have  for  tlieir  object  fixation  at  diflerent 
distances.  These  are  the  associated  movements  of  convergenoe,  the  dis- 
turbances of  which  in  liysteria  I  have  just  discussed*  The  others  have  for 
their  function  fixation  in  different  directions,  and  these  I  call  aa<§ociated 
movements  of  direction.    We  have  seen  that  in  the  anomalies  of  con- 


754 


THE  OCULAR  MANIFEST ATI0S8  OF  HYSTERIA, 


vergenee  no  muscular  di^orxJer  is  involved.  The  so-called  insufficiency  o 
the  internal  reeti,  which  is  incessantly  made  to  do  dtity,  is  no  more  present 
in  hysteria  than  in  other  diseases.  It  has  to  do  with  an  anomaly  of  inner- 
vation governing  a  si)ecial  funetton,  and  we  have  seen  tliat  this  anomaly 
may  tjoeur  in  various  forms.  If  we  wish  to  nnderstand  these  anoiimliea 
of  the  general  movements  of  the  eyes  or  of  the  movements  of  direction 
in  hysteria,  we  must  look  at  tliem  both  fmm  the  same  jwint  of  view,  and 
txjnsider  that  neither  museles  nor  nerves,  but  nerve-cent res^  and,  indeed, 
the  higher  centres,  are  affct^tcdj— those  whereby  the  movements  tliems^lves 
are  brought  into  unison  %vith  psychic  action. 

Hysterical  disortlcrs  are  refemble  almost  excltisiwly  to  varieties  of 
tliese  two  species  of  associated  movements, — those  of  ct>nvcrgence  and  those 
of  direction.  There  are,  however,  exceptions  to  this  rule:  in  conti*artunes 
due  to  blepharospasm,  for  instance,  the  motor  disturbance  may  be  limit 
to  or  may  at  least  predominate  in  one  eye. 

Another  fact  connected  with  a  study  of  hysterical  disorders  of  the 
ocular  apparatus  is  that  they  are  almo^  al  ways  of  the  nature  of  contractures, 
even  when  they  present  the  objective  character isticsa  of  immlysis.  T 
writer  has  become  convinced  of  this  from  observation  of  anomalies 
accommodation  and  convergcncje.  The  same  is  true  of  those  disorders  that 
concern  the  general  movements  of  the  eyes  and  of  the  eyelids.  For  a  long 
tune  Charcot  did  not  believe  in  the  existence  of  hysterical  jmralysia  affect- 
ing the  muscles  of  the  head.  He  was  obliged  to  miniify  this  belief  in 
cfinsequence  of  a  report  made  by  his  pupils  Ballet  and  liabinsky  on  facial 
paralysis.  There  are  ocuhir  distiirbiiuf.*e8,  also^  which  it  does  not  seem 
proper  to  class  among  contractures,  and  which  jH>ssess  all  the  objective 
characteristics  of  paralysis,  with  tins  extTption,  that  these  paralyses  are 
of  a  particular  kind,  and  are  distinguishable  from  organic  palsy  by  s| 
features. 

These  general  considerations,  in  the  present  state  of  the  question,  aee 
to  us  more  useful  than  the  aceuniulation  of  incomplete  and  contradictory 
observations.  Tliey  make  it  unnecc^ssary  to  enter  into  long  dm^riptive 
details  of  the  anomalies  of  the  movements  of  direction  of  the  ey<^j  which 
an*,  moreover,  much  rarer  aud  consequently  much  le^  important  than  th 
of  convergence. 

We  find  in  a  very  exhaustive  work  by  BoreP  several  cas^  relating  to 
this  part  of  our  sulycct.  Thejse  ob^n^^rvations,  however,  do  not  have,  in 
genenil,  the  significance  which  is  attributed  to  them.  The  question  is, 
therefore,  very  confused,  and  ought  to  be  studied  anew,  considering  the 
phenomena  from  the  staud-jxiint  of  our  actual  knowledge  of  hysteria. 

Hyj^criml  Ophthalmopkr/ifu    Amtckffed  Faraii/sis. — I  have  for  a  Ion 
time  pointed  out  m  my  lecturas  at  the  SaliJ^^tri^re  a  form  of  hysterical  oph- 
thalmoplegia which  affk^ts  voluntaiy  movements,  the  reflex  and  involuntary 


Affectiant  hysfiritiucs  d«s  mu^lea  de  l*aiil,  Archi  vea  d'opbtiilmologie,  vol.  vi,,  1886. 
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movementa  alone  conthiuiag  to  be  executpJ.  When  the  imtiont  h  ortlercd 
to  fix  an  C(bjeet  which  is  moved  in  different  directions,  or  h  k^ld  to  look 
op,  down,  to  the  left^  or  to  the  rights  he  finds  it  imp>ssiblc  to  exetnite 
these  move  men  tSj  althongh  the  eyes  may  be  moved  instinctively  under  the 
influenee  of  various  excitations  that  bring  about  ocular  excursions  withont 
the  direct  intervention  of  tbe  wilL 

When  I  first  s|>oke^  to  my  eolleagiiea  in  Paris  of  anomalies  of  this 
nature,  some  of  them  were  natiirally  very  much  astonished.  I  even  dis- 
covered styptics  among  the  physicians  at  the  Sal|>^^trit^re,  Now  that  we 
are  better  acriuaintcd  witli  the  nature  of  hysterical  disorders,  we  consider 
these  phenomena  a  matter  of  Ofjurse;  indeedj  di^fsoeiations  of  this  kind 
are  the  very  essence  of  hysteria.  We  find  similar  mfKlificatious  of  move- 
ment in  the  miisenlar  trt^mor  asfasia-abasia")  fii^t  dcscnnlxxl  hv  Richer 
and  Bloccj,  and  about  which  to-ilay  every  one  knows*  As  regards  faeial 
paralysis;  Ballet  has  rcjwrtcd  a  case  in  which  the  paralysis  was  manifested 
otily  when  the  patient  attempted  to  speak.  Babinsky^  has  made  an  excel- 
lent analysis  of  these  curious  dissociations  of  movement,  under  the  name  of 
systematic  hysterical  paralysis,"  Hysterical  ophthalmoplegia  affecting 
only  voluntary  movements  has,  since  my  repoit,  Ijeen  studied  by  Ballet 
and  by  Raymond  and  Koenig*  upon  a  patient  who  was  exhibited  to  the 
Me<lica]  Society  of  the  Paris  Hospibils. 

This  dissociation  is  of  the  same  nature  as  that  which  I  described  in 
speaking  of  anomalies  of  convergence.  Althongh  these  hysterical  disoi'ders 
are  not,  as  a  rule,  ascribed  to  cerel>ral  I c^t^li nations,  they  have,  nevertheless, 
as  I  have  often  stated,  their  anatomical  cause.  The  anatomical  reason  for 
this  diss^jciatirvn  of  CK-ular  movements  has  been  furnished  by  the  experiments 
of  Munk,  Horsley,  Mott,  and  Sehaeffer^  who  have  established  two  distinct 
ct>rtical  a^ntres  for  movements  of  the  eye:  one  situated  in  the  occipital 
lobe,  superimix>S€d,  as  it  were,  uix»n  tbe  visual  centre  and  apparently  con- 
trolling refle-x  movements;  the  other,  in  the  frontal  lobt^,  es{>ecially  govern- 
ing vulnntary  movements. 

This  form  of  ophthalmoplegia  is  not  accompanied  by  diplopia,  and 
does  not  ap[>ear  to  eausc  the  patients  any  inconvenience.  The  dissriciation 
that  characterizes  it  is  not  always  so  well  definetl.  As  in  anomalies  of  con- 
vergence where  movement  is  affected  in  one  of  its  phases,  then  in  two,  and 
finally  in  all,  so  here  may  associated  movement  of  direction  be  ailceted, 
Tlie  paralysis  may  completely  involve  this  movement  in  all  its  forms, 
I  have  not,  however,  observed  paralysis  of  all  tlie  ocular  movements  in 
liysteria. 

I  have  observed  this  complete  paralysis  nnder  the  form  of  associated 
paralysis.    In  this  case  diplopia  is  jxissible,  for  the  motor  trouble  does  not 

1  SocMte  d'opbifllToolojcrie  de  Pant,  OcU>Her,  1877, 
'  Society  medicaid      bopitaui      Paris ,  Oct cibor- November,  1892. 
>  Sur  Iji  di^oc^iation  des  tnouvetneDti  oculairea  obex  lea  bysteririues,  Annalee  d^e>ca- 
liBtique,  vol  evi.  p.  L 
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necessarny  involve  the  associated  niuscles  of  both  eyes  to  the  satQe  e 
any  move  tlmn  it  does  in  associated  uTicIear  paralysis. 

When  there  is  a  defect  in  associated  movement,  it  is  not  aln^Bva 
to  determine  whether  it  is  due  to  contracture  or  to  paralysis.  We 
however^  hardly  coiioei%"e  of  a  defect  of  movement  due  to  eontracttire  o 
opposing  muscles  without  having  conjupte  deviation.    Still,  there  aie 
cases  in  which  conjugate  deviation  is  wanting. 

Tfie  Contractures.  SpctHiruxlic  Conjugate  Dtmdim^  U$  AUmmHon 
0}Jnbination  with  ChniraciMre  of  Convergence.  Monocular  CofnJtmdtmm. 
Spasmodic  eonjugale  deviation  of  the  eyes  frequently  occurs  during  hysier- 
itail  convulsive  atU^-ks,  but  the  condition  is  rarely  a  jiermanent  stignoa. 
The  deviation  may  be  in  all  diix*ctions,  but  it  seems  to  prefer  the  inierior 
and  oblique  positions.  In  a  case  reporte<l  by  Frost*  occurs  the  following: 
Both  eyes  were  directed  downward  and  to  the  right,  and  almost  incapable 
of  movement.  UjMvard  movements  were  in  particular  impossible.  During 
the  examination^  if  the  patient's  upper  lids  were  miexjiectedly  touched  with 
the  point  of  a  pen,  both  eyes  would  be  immediately  raised  in  an  entirely 
natural  manner*"  This  is  an  e.\ample  of  the  dissociation  of  reflex  and 
voluntary  movements. 

1  also  find  in  tliis  report,  "  The  left  eye  being  covered,  the  right  ey* 
oould  fix  |x?rfectly  and  follow  the  finger  freely  in  all  directions/*  1  hmvm 
observed  this  |Tei^uliarity  in  certain  patients,  among  others  in  a  young  Riis^ 
sian  girl,  who  remained  for  a  long  time  under  the  care  of  Charcot  and 
was  affected  by  blepharospasm  and  a  left  facial  hemispasiru  When  a 
bandage  was  placed  over  her  left  eye,  her  right  eye  was  able  to  fix  in  a 
normal  manner^  and,  as  soon  as  it  was  removed,  permanent  convulsive 
deviation  occurred, 

I  also  notice  in  Frost's  article  that  the  ocular  deviation  disappeart^I 
nnder  the  action  of  chloroform.  In  the  case  of  this  same  |mtient  the  de- 
viation persisted  for  two  years,  during  which  she  was  nnder  observation* 
Conjugate  deviation  from  cc^ntracture  is  generally  le^  persistent  ;  it  is 
sometimes  periotlic,  dejiending  upon  the  influence  of  the  general  health, 
and  esi>ecially  of  the  <x)ninilsiye  attacks.  It  may  diange  in  character  from 
one  attack  to  another.  For  example,  it  may  be  replaced  by  eontractnre 
of  convergence,  m  in  a  case  reported  by  Man^.  Finally,  contracture  of 
two  \'arieties  of  amcialed  movements,  the  lateral  and  those  of  convergence, 
may  coexist.  In  that  case  there  would  be  convergent  strabismus,  with  de- 
fective movements  in  the  lateral  excursions  of  the  eyt^,  A  typical  example 
of  this  variety  is  fiimished  by  No.  67  in  my  case-records  of  the  Salp^tri^re 
for  1888,  by  my  assistant,  M,  Morax.*  I  shall  recur  to  this  combination 
in  discussing  a  certain  variety  of  [mresis  which  it  ordinarilv  simulates. 

In  another  form  of  contracture  both  eyes  execute  incessant  movements, 


1  BrilUh  Medical  Journal,  1884, 
*  ArvbivaA  d«  aeurologie,  1889* 
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instead  of  being  permanently  deviated,  and  seera  to  have  lost  tlie  power  of 
fixation.  These  movements  are  more  or  incoherent,  and  are  usually 
aocomj>anied  by  marked  photophobia  and  blepharosi)asm.  A  ease  which 
I  recenth^  observed  exhibited  contracture  of  the  levator  jmliiebne,  and 
simnkted  Graefe's  symptom  in  Rimlow^s  disease^  except  that  iutemittent 
retraction  of  the  lids  occurred  even  when  the  eyes  were  at  rest.  These 
tonic  and  clonic  contract  arcs  are,  as  a  rule^  accompanied  by  diplopia*  Some 
patients  complain  of  diplopia  of  short  duration,  recurring  several  times  in 
the  day,  attributable  to  slight  contractures  of  this  kind,  and  so  slight  and 
transitory  that  no  trace  of  them  can  be  fouud  upon  systematic  examination. 

The  ooDtracttires  which  affect  movements  of  convergence  or  the  asso- 
ciated raovemeuts  of  dire*^tion  i>ossm  the  common  characteristic  that  they 
affect  both  eyes  simultaneously,  this  peculiarity  being  almost  constant  in 
ocular  disorders  of  an  hysterical  nature.  Thei^e  are  exceptions,  examples 
of  which  are  furnished  by  the  ocular  oontractures  included  in  unilateral 
blephaix)3[>asm.  In  cases  of  this  kind  the  disturbance  may  be  monolatenJ, 
but  it  shows  itself  readily  on  the  other  side  when  the  patient  attempts 
to  fix  with  the  eye  affected  by  the  blei>harospasm,  which  eye  is  generally 
deviated  upwanl  and  inward.  Photophobia,  being  usually  intense,  makes 
a  proper  examination  difficult.  Moreover,  the  sensitiveness  to  light  appears 
to  be  the  immediate  cause  of  the  contracture,  which  may  disappear  when 
the  patient  is  in  darkness,  thus  explaining  its  localization  in  one  eye  by 
reflex  action. 

Ocular  irritants,  or  those  which  afiFect  any  branch  of  the  trigeminus^ 
may  develop  or  perpetuate  h}'sterical  contractures,  tlie  chief  cause  of  which, 
howeverj  is  the  predisjxBition  of  the  patient.  In  several  cases  we  have 
seen  the  contracture  di^iappcar  after  the  removal  of  carious  teeth^  as  in  a 
case  cited  by  Terrier  and  Mengin. 

Apropos  of  monocular  contractures,  I  must  call  attention  to  a  possible 
sonree  of  error  in  diagnosis,  a  point  that  I  indicated  fifteen  years  ago.  In 
certain  cases  of  paralysis,  and  especially  incomplete  palsy  of  one  muscle, 
the  associated  muscle  of  the  other  eye  may  become  the  seat  of  a  spasm 
so  pronounced  that  the  patient  complains  of  the  eye  which  is  healthy  much 
more  tlian  of  that  which  is  the  seat  of  the  paralysis.  As  the  paresis  is 
sometimes  very  sliglit,  it  may  easily  be  assumed  that  the  symptoms  arise 
from  a  contracture  affecting  one  eye,  although  they  are  really  provoked 
by  a  paralysis  in  the  other,  I  cannot  here  discuss  all  the  clinical  varieties 
of  these  spasms  of  associated  muscles,  although  I  have  elaborated  them  in 
a  monograph,* 

Hysteria  is  pre-eminently  the  disease  of  contractures,  but  when  it  is 
found  in  presence  of  a  contracture  of  the  kind  above  referred  to,  I  think 
we  may  witli  certainty  exclude  its  influence.    I  believe,  in  fact,  that  spasm 


>  Spasm pamljBle  d»  musdea  de  I'isi!,  Gais€tte  bebdomad^ire  de  mld^cin^  et  da 
chirargie,  1877. 
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of  aD  associated  muscle  is  peculiar  to  perii>heral  paralyslsj  and  it  is  aim 
oertain  that  peripheral  paralyses  do  not  exist  in  hysteria. 

Paralysis  of  the  third  pair  and  contracture  limited  to  one  muscle  or  to 
the  territory  supplied  by  one  nerve  probably  do  not  exi^t  in  hysteria.  This 
is  the  conviction  at  whieh  I  liave  arrival  after  long-continued  obfjcrvation 
of  hysterical  patients^  and  since  I  begim  to  appreciate  the  sonroes  of  error 
in  diagnosis  to  which  we  are  exposed.  Of  these  causes  of  error  the  chief 
is  the  p(3ssible  coexistence  of  an  oi^anic  disease  with  hysteria*  In  dealing 
with  caSL^  of  hysteria — a  disease  that  is  continually  presentiBg  new  phases 
— it  is  always  prudent  to  make  certain  reservations^  as  well  as  to  take  into 
account  the  observations  of  others.  For  example,  Samelsohn,  who  is  well 
known  to  be  a  careful  observer,  stated  to  me  tliat  he  had  seen  a  case  of  ^ 
liysterical  p^iralysis  of  the  sixth  pair. 

I  think,  however  J  that  an  analysis  of  the  facts  along  the  lines  I  ha^^ 
laid  down  will  enable  us  to  assert  that  alleged  cases  of  immlysis  of  nerve- 
pairs  are  probably  not  paretic  in  character ;  that  is,  they  are  more  likely 
to  be  paraly^  or  contractures  of  associated  movements^  either  of  direction 
or  of  convergence,  or  of  both  together. 

If  we  examine  from  this  stand -point  the  case  which  was  tlie  ooca$t|j^| 
of  Borel's  monograph,  and  which,  by  the  way,  furnishes  one  of  the  few  ^ 
examples  of  a  ease-record  sat i^; factor ily  reported,  we  must  doubt  the  author's 
diagnosis.    He  gives  tlie  followiug  example  of  **true  hysterical  paralysis 
of  the  external  rectus."    The  characteristics  of  this  case  were  the  vari- 
ability of  the  symptoms  and  the  prtKlominance  of  moti>r  disturbance,  at 
one  time  on  the  right,  at  another  on  the  left  side^  which,  as  I  have  just 
said,  are  not  rare  in  hysterical  conjugate  aflections.    In  ihe  field  of  fixation 
showTi  on  page  535  of  Borers  monogi*aph  I  find  that  the  lateral  excursion 
was  forty -three  degrees  inward  and  thirty  degrees  outwartl  in  the  right 
eye  and  thirty- seven  degrees  inward  and  forty -one  degrees  outward  in  the 
left  eye.    This  certainly  does  not  indicate  a  weakness  limited  to  the  right 
rectus  muscle,  but  points  to  failure  of  all  the  associated  muvements  to 
right. 

The  author,  moreover,  makes  this  formul  statement:  *^ There  is,  tljcn 
j^arcsia  of  the  rectus  externus  of  tlie  right  eye  with  weakness  of  the  intcmi 
muscles-"    There  could  not,  however,  have  been  insufficient  iuterni,  since, 
in  the  lateral  excursion  to  the  left,  the  inwai^i  movement  of  the  right  eye 
is  given  as  forty-three  dcgn^es,  which  is  normal ;  that  is  to  say,  there  is 
simultaneously  w^tli  a  defect  of  the  associated  movements  of  direction  a 
defect  of  the  associatetl  movements  of  convergence,  the  symptoms  of  which 
he  gives  very  explicitly  in  the  report  of  tlie  case.    IndtH!d,  the  writer  finds 
repeatedly  emphasized  the  followiug  statement:  "At  a  distance,  in  the 
median  plane,  homonymous  diplopia  of  fifteen  degrees  was  observed ;  nearer, 
single  vision  was  established ;  still  nearer,  crossed  diplopia  ap[>eareil 
These  ai^  symptoms  wliich  the  wTiter  has  given  as  characteristic  of  ooi 
tracture  of  convergence. 
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From  the  cases  of  paralysb  of  the  third  pair  attributed  to  hysteria 
must  be  eliminated  those  of  which  ptosis  is  a  symptom.  They  are  ex- 
amples of  what  the  writer  has  described  as  pseudo-paralytic  ptosis,  the  true 
nature  of  whieh  he  will  further  discuss,  but  which  eanttot  in  every  instance 
Ije  considered  as  a  partial  paralysis  of  the  third  pair.  Thei-e  ai'e  but  a 
few  obi^ervations  of  this  form  of  paresis^  save  the  incomplete  re|>ort  of 
Guttmanu*  and  that  which  the  writer  made  in  1882  and  which  api^ears  in 
the  monograph  of  Richer*  In  Guttmann's  case  there  were  a  sensitive  and 
sensory  left  hemiangesthesia,  motor  jmralyses^  and  convulsive  attacks.  The 
examination  of  the  eyes,  made  by  Leber,  revealed  a  bilateml  amblyopia 
and  concentric  contraction  of  the  visual  field  without  achromatopsia,  more 
marked  on  the  right  side.  On  botli  sides  there  were  paralysis  of  the 
oculo-motorius;  complete  right,  partial  left  ptosis;  and  paralysis  of  the 
left  internal  rectus  and  of  both  superior  recti.    The  pupils  were  norniaL 

The  following  is  a  summary  of  the  case  which  the  writer  observed*  A 
girl,  seventeen  years  of  age,  was  seen  in  the  servi<^  of  Charcot*  Afte^ 
convulsive  seizures,  w^hich  occurred  September  8,  1882,  ptosis  of  the  right 
ltd,  with  diplopia  and  dilatation  of  the  pupil,  appeared.  After  treatment, 
she  left  the  hospital  much  improved,  though  later  there  were  additional 
convulsions  and  a  return  of  the  symptoms.  She  entered  the  Salp^tn^re 
on  October  14,  when  the  WTiter  found  the  following  notes:  "The  pupil  is 
dilated  ad  rnaximunij  and  there  is  paralysis  of  accommodation/* — a  con- 
dition that  made  him  suspect  atropine  mydriasis.  Examination  of  the 
eye,  however,  revealed  other  symptoms  of  paralysis  of  the  third  pair*  In 
addition  to  a  slight  ptosis,  there  was  a  crossed  diplopia  in  the  left  half  of 
the  field  of  vision  that  presented  the  characteristics  of  an  incomplete  palsy 
of  the  internal  and  inferior  rectus  muscles.  There  was  couti^tion  of  both 
visual  fields,  more  pronounced  on  the  right  side*  There  was  no  fundus 
lesion.  Right  hemianaesthesia  was  present/'  This  case,  like  Guttmann's, 
was  undoubtedly  one  of  paralysis  of  the  third  nerves  occurring  in  an 
hysterical  subject.  It  remains  to  be  dcterminetl  wliether  the  paralyses 
Mrere  themselves  hysterical.  So  far  as  the  writer's  patient  is  concerned, 
her  age  and  the  coincidence  of  the  ocular  disorder  with  the  convulsive 
attacks  argue  in  favor  of  hysteria*  Still,  the  observation  of  this  cose, 
extending  over  eleven  yearn,  is  not  sufficient  for  conviction.  The  writer 
persists  in  the  l>elief  that  a  well- marked  }>aralysi8  of  the  third  pair  in 
an  hysterical  subject  should  make  us  susjiect  other  influences  and  the  co- 
exi.-tenoe  of  two  sejiamte  diseases*  The  following  history  of  a  patient  seen 
by  him  goes  to  justify  tliis  opinion,  A  complete  report  of  the  case,  with 
autopsy,  was  published  by  Blocq  and  Onanoffl*  The  writer  first  saw  the 
patient  in  the  service  of  Professor  Debt^ve,  and  afterwards  in  that  of 
Charcot,    The  patieut  was  atfccted  with  bilateral  paralysis  of  the  third 

'  Ein  leltener  Fall  von  Hjsterie,  Berliner  kliniscbe  Wochenschriflj  1SG9. 
*  Sur  un  cfl3  d  iiMf.>cifttion  tab4to-iiyil^rique,  suiTie  d'autopaio,  Archivee  de  m^ecine 
expefimeat&l«,  M^y^  1892. 
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oerve*  He  exhibited  a  double  external  strabismus.  The  paralysis  was 
symmetrk'alj  and  had  pi-odiicccl  entire  abolition  of  all  the  muscular  move- 
mentd  controlled  by  the  oculo-motoriua.  In  addition,  he  had  cx)ntraciioa 
of  both  visual  fields  without  lesion  of  the  fundi ,  niarkwl  hysterical  disord 
and  ocular  paralyses  appai^iitly  not  referable  to  another  disease.  Kev 
thelesSf  in  the  presence  of  both  Debove  and  Charcot j  the  writer  expressed 
doubts  as  to  the  hysterical  origin  of  these  paralyse,  and  the  autopsy 
demonstrated  that  he  was  right.  There  was  found  post  mortem  a  p 
DOUDced  degeneration  of  the  third  pair,  due  to  tal>es  8U|>erior. 

(e)  BkpharoRpfumi. — Blepharospasm  and  amaurosis  are  the  earliest 
known  hysterical  ocular  manifestations.  The  writer  has  stated  that  Hocken 
(1844)  believed  that  blepharospasm  always  accomimnies  amaurosis.  This 
error,  opposed  by  Landonzy,  shows  that  hysterical  blepharospasm  did  not 
escape  the  notice  of  tlie  early  observers  who  made  a  scientific  stndy  of  this 
neurosis. 

We  distinguisli  two  kinds  of  blepharo^^pasm,  the  tonic  and  the  clonic 
form.  In  the  tonic  variety  the  eye  is  closeil  convulsivelyj  as  in  contrao 
tion  of  the  orbicularis  due  to  strong  voluntary  efiTort*  The  s|)asm  ia 
fiometlmea  limited  to  the  orbicularis,  but  may  extend  to  the  muscles  o 
the  face  and  the  neck.  Tonic  blepharo^^pasm'  is  usually  monocular,  b 
the  other  eye  may  be  affected.  If  attempts  are  made  to  open  the  lids, 
shall  find  that  there  is  more  or  less  intense  photophobia^  that  the  eyeball  is 
convulsively  displaced  in  different  directions,  and  that  these  spasms,  which 
are  provoked  by  the  impression  of  light^  genettilly  extend  to  both  eyes, 

We  often  disa>ver  spasm  of  accommodaticm  along  witli  the  blepharo- 
spasm, but  its  determination  is  sometimes  impr^sihle.  Slight  decrees  of 
blepharospasm  may  exist  without  amblyopia  (M^hich  they  sometimes  precede), 
but  more  frequently  amaurosis  apjiears  Uy  aecompauy  the  condition.  It 
has  been  alleged  that  a  well-marked  blepharospasm  may  meehanieally 
protluce  amaurosis  by  pressure  of  the  lids  upon  the  globe.  Such  cnsm 
should  be  submitted  to  a  critical  examination  to  exclude  possible  hysterical 
element. 

Clonic  blepharospasm  raauifests  itself  by  more  or  less  frequent  blinking 
of  the  eyelids,  which  ordinarily  affects  bf>th  eyes.  This  blinking  is  but 
one  phase  of  the  hysteiical  seizureSj  although  it  has  been  obst^rved  ajmrt 
from  such  attacks.  Still,  clonic  blepharoa|)asm  is  not,  strictly  siieaking,  a 
hysterical  stigma.  It  is  of  the  nature  of  tic,  and,  like  all  the  ties,  is  rather 
a  mark  of  mental  unsoundness.  At  all  events,  it  is  frequently  observed  In 
non-hysterical  cases. 

In  hysteria  the  lid-movements  may  be  deranged  in  other  ways*  In 
1881  I  brought  to  Charcot  a  childj  tweh'e  years  of  age  {a  report  of  whose 
case  is  given  in  Paul  Rieher's  monograph),  who  was  attacked  by  an 
apparently  ]vamlytic  cL^nre  of  the  lids.  Thei'e  was  also  convergent 
strabismus,  and  neither  the  closure  of  the  lids  nor  the  strabismus  was 
of  paralytic  origin.    As  for  the  drooping  of  the  lid,  I  declared  that  it  was 
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hysteriealj  and  tliat  it  was  merely  a  variety  of  what  I  term  pseudo  paralytic 
ptosis.  Charcot,  wlio  gave  a  cliuic  on  the  patient,  recsilled  certain  similar 
(Mses  in  which  the  diagnosis  of  paralytic  ptosis  made  by  distitiguished 
ophthalmologists  had  not  misled  him. 

Pseudo-paralytic  ptosis  resembles  levator  paralysis  in  this  particulafj 
that  the  upper  lid  droops  without  wriDkling  of  the  palpebral  skin,  and 
when  the  patient  is  ordered  to  ofien  the  eye  the  frontalis  muscle  generally 
contracts  as  in  paralysis.  Still,  if  the  lid  be  raised  with  the  finger^  it  falls 
more  quickly  tlian  in  paralytic  ptosis*  There  is,  besides,  almost  always  a 
certain  degree  of  photophobia.  Finally,  the  lid,  which  the  patient  cannot 
move  voluntarily,  is  raised  at  certain  times  when  the  attention  is  forcibly 
diverted  by  some  unforeseen  eircum stance,  or  in  the  evening,  when  the 
surrounding  light  is  less  intense.  Charcot  has  allied  attention  to  the 
important  point  that  in  unilateral  li}'steriml  ptosis  the  eyebrow  is  lower 
than  on  the  healthy  side,  as  opjxised  to  that  which  obtains  in  true  paralytic 
ptosis,  in  which  the  eyebrow  is  more  elevated.  The  diagnosis  is  also  facil- 
itated by  the  amblyopia  that  habitually  accompanies  tlie  hysterical  variety. 

The  lids  may  also  sliow  a  more  singular  disorder.  In  addition  to  the 
impossibility  of  opening  the  eye  and  of  raising  the  upper  lidj  inability  to 
close  the  lids  completely,  as  in  orbicularis  paralysis,  may  be  observed.  Case 
No.  67  in  Morax*s  report  ilhistrates  this.  The  paticut  seemed  to  be  at- 
tacked simultaneously  by  paralysis  of  the  levator  pal[wbrse  and  of  the 
orbicularis*  I  say  he  seemed  to  be^'  so  affected,  because  we  must  not  lose 
sight  of  the  fact  that  he  had  no  muscular  disease,  but  exhibited  rather  an 
affection  of  the  nerve-centres  that  preside  over  two  antagonistic  move- 
ments. Psendo-pamlytic  ptosis  may  be  replaced  by  marked  blc]:iharospa8m 
or  may  follow  it^  as  in  a  case  reported  by  Zeheiidcr.'  This  is  an  additional 
proof  that  it  is  not  a  true  panilysis*  The  writer  cannot  avoid  calling 
attention  to  a  certain  analogy  between  this  anomidy  of  the  lid-movements 
and  spasm  of  accommodation  which  we  have  considered.  In  both  cases 
the  nervous  disorder  may  affect  two  antagonistic  actii>ns,  and  at  one  time 
there  may  be  the  characteristics  of  paralysis,  at  another  thc*se  of  contnicture, 

Blepharosjjasm  may  show  itself  as  the  result  of  diverse  influences,  and 
may  follow  a  seizure  or  an  emotional  disturbance,  like  all  other  hysterical 
contractures*  It  is  often  developed  by  irritation  of  the  eye,  iutegumcntj  or 
mucous  membranes*  Las^ne*  has  cited  an  instance  of  a  young  girl  who 
got  some  grains  of  sand  into  the  eye^  and  had  contractu  re  of  the  lids  that 
])ersisted  for  several  months  after  all  irritation  of  the  conjunctiva  had 
disappeared.  In  Zehender's  case,  to  which  reference  has  been  maile,  the 
blepharospasm  could  be  brought  on  or  exaggerated  by  pressure  over  certain 
parts  of  the  body, — ^in  the  neigh  bo  rhof.Ki  of  the  first  cervical  vertebra  or  in 
the  left  sternal  region*    In  a  case  reported  by  Seeligraullerj^  spasm  of  the 

*  Klmi^^be  Moniitsblatt^r  fur  Au^nhcolkunde,  1876, 

*  De,^  hyst^Hos  p^riphcPiqiiGs^  Archives  generalea  de  mideeme,  June,  1878* 
■  Klimache  Monatsblatter  fur  Augenlieilkunde,  1871, 
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orbicularis  eould  be  producetl  at  will  by  pn?ssure  of  the  infmor  maxillfl 
upon  the  posterior  superior  muhirs,  lu  otlier  patients,  on  tlie  eontmrj^, 
pressure  upon  diifereiit  points  stops  the  blej>haro:^[>asui*  Tlicse  facrts  Lave 
bc'en  well  knoi^^n  to  ophthalioohigistii  since  Graefi/s  rejKirt/ 

In  tonic  blepharosimsni  the  museles  of  the  eyehall  always  seem  to  be 
involved  in  the  oonti-acture.  After  the  spasm  has  jiersisted  for  a  Itmg 
time,  and  is  finally  cui^,  so  that  the  patient  t'an  oiien  bis  ^yos  fi'eely,  he 
may  complain  of  diplopia.  I  have  seen  a  ease  in  which  the  patient  Jiad  a 
bonionyniQUS  diplopia  exaggeratctl  on  Wking  to  the  left,  aud  in  whieb  I 
certainly  should  have  made  the  diagnosis  of  paresis  of  the  left  sixth  nerve, 
had  I  not  known  from  the  i>atient's  prc?vious  history  that  he  sufferetl  from 
spasm,  wbicJi,  as  I  liave  Baid  Ijefore,  may  be  limited  to  one  eye  or  to  oum^ 
muscle  when  it  accompanies  blepharospasm, 

Among  the  ctmcomitant  symptoms  of  blepharospasm  must  be  notic 
tbe  anaesthesia  of  the  palpcbml  skin  pointed  out  by  Gillee  de  la  Tourettei 
the  epiphora,  and  the  periocular  pains,  which  may  become  spontaneous  or 
be  induced  by  the  slightest  touch. 

SEMEIOLOOICAL  VALUE  OF  THE   OCTILAR   DISTURBANCES  OF  nvSTERIA, 

The  writer  is  more  and  more  convinced  tliat  the  oeiilar  disturbances 
just  described  are  peculiar  to  hysteria.  Several  of  them,  even  considered 
separately,  apj>ear  bj  be  [)eculiar  to  this  neurosis,  Esi>eeial  mention  will 
be  made  of  these :  the  visual  fields  for  red  and  for  other  colors  are  more 
extended  than  the  field  for  white ;  dyschromatopsia  is  eliamcterized  by  a 
peculiar  inversion  of  the  color-field ;  and  there  is  spasm  of  acct>mmodation 
and  of  convergence^ — a  terajiorary  condition  in  children.  Pnmary  con- 
tractures of  the  assLMjiatcd  movements  of  diret^tion,  as  well  as  the  tonic  form 
of  blepharospasm,  even  when  tliey  are  of  reflex  origin,  are  probably  ahvays 
liysterical.  Certain  mscs  of  conjugate  deviation  in  cerebral  a|x>plcxy  and 
in  acute  affections  of  the  brain  mustj  of  course,  be  excepte<b  Pseudo- 
paralytic ptosis  is  always  due  to  hysteria.  Dissor^iation  of  the  assoc*iated 
movements  iu  convci'gence  and  of  dirt?ction  is  not  peculiar  to  hysteria- 
neither  is  dissociation  of  the  movements  determined  by  the  different  fac^tors 
in  convergence,  because  we  observe  that  symptom  in  the  early  stages  of 
ceitain  forms  of  strabismus;  but  it  is,  n eve rtli class,  of  considerable  wlue 
in  the  diagnosis  of  )iysterical  diajrders.  Dissociation  of  voluntary  an^ 
reflex  movements  in  opbthalmoplegiaj  and  defects  of  the  ass*.>ciated  niovc 
ments  of  direction,  such  as  are  st^en  in  certain  forms  of  muscular  tremo 
(astasta'abasia),  are  probably  ehai*acteristic  of  hysteria. 

Surprise  may  jxThaps  be  exju-essefl  at  not  including  conecntrie  limitation 
of  the  visual  field  in  tins  list,  tliat  symjitom  having  been  almost  exclasively 
insisteil  uiK>n  as  characteristic  of  retinal  ansesthesia  or  hysterical  ambly- 
opia.   Concentric  narrowing  of  the  visual  field  without  lesion  of  tlie  ooula 


*  KUnische  MittheilungDn  ueber  Blepharospaiin,  Archiv  fur  Opbthiilnjologiet  187  L 
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fundus  19  certainly  a  symptom  of  great  practical  value  iu  the  diagoosis  of 
hvBtcria,  but  it  is  not  pc'culiar  to  tlmt  neiii-osis.  It  is  found  in  some  cases 
of  cerebral  tumor  without  neuritisj  or  it  may  result  from  intra-crauial 
pressure  associated  with  certain  forms  of  extensive  cercbml  meningitis. 
According  to  Charcot,  it  is  found  iu  lesions  of  the  posterior  jKn-tion  of 
the  internal  capsule*    Finallyj  it  b  not  infrequently  observed  in  epilepsy. 

It  h  e9i>ecially  in  epilepsy  that  the  differcntml  diagnosis  is  difficulty  not 
only  a:^  regards  the  ocular  disturbances,  but  in  i^^i>cct  of  other  symptt>ms. 
A  radical  distinction  must  fii"st  be  established  between  those  temimrary 
ocular  symptoms  that  follow  epileptic  attacks  and  other  disorders  of  a  move 
permanent  character.  It  js  well  establisbcd  that  narrowing  of  the  visual 
field  may  follow  epileptic  seizures  and  persist  for  a  considerable  time  there- 
after* In  eighteen  subjects  observetl  after  such  attacks,  F^r^  found  a 
contraction  of  the  visual  field,  and  this  led  lifm  to  lielieve  that  all  epilep- 
tic manifestations  associated  with  loss  of  consciousness  are  invariably  fol- 
lowed by  amblyopia,  which  may  be  discovered  if  one  examines  the  patient 
immeiliately.  It  is  also  certain  that  this  tenipurarj-  amldyopia,  which  may 
disappear  rapidly  when  them  is  but  one  attack,  may  persist  much  longer 
when  the  attacks  are  repeated.  In  some  patients  at  the  Salp^trifcre  the 
writer  has  sf^cn  it  [persist  for  nearly  twenty -four  hours  afier  an  attack. 

The  amblyopia  may  amount  almost  to  amaurosis,  and  may  last  for  a 
longer  or  shorter  time  after  the  attack.  The  writer  may  add  that  we  may 
have  temporary  araauroseSj  unaccompanied  by  convukive  attacks^  which  are 
undoubtedly  manifestations  of  ejvileiisy.  He  communicated  a  case  of  this 
kind  to  Anfonelli/  who  utilized  it  in  his  article  on  "Transitory  Ambly- 
opia," while  Gayet  also  reported  to  the  Congress  of  the  French  Society  of 
Ophthalmology,  in  1893,  a  case  wlilch  he  t^onsidered  to  be  of  an  epileptic 
nature. 

According  to  F^r^,  the  amblyopia  which  follows  an  epileptic  seizure  is 
characterized  by  a  retluetion  of  vision  in  all  its  forma, — tlie  visual  acuity 
as  well  as  perception  of  white  and  of  colors.  Tlie  writer  made  similar 
observations  of  the  case  reported  by  Antouelli,  and  w*as  studying  the  symj)- 
toma  at  the  moment  the  amauro,'§is  disap{)cared-  Until  the  contrary  is 
proval,  it  may  l>e  state<l  tlmt  the  amblyopia  which  follows  the  attacks  is 
not  accompanied  by  dysehroniatopsia,  csjiccially  the  jK^culiar  inversion  of 
the  color- field  finmd  in  hysteria*  The  amplitude  of  accommodation  may 
be  contracte*!  after  the  attacks,  liut  the  writer  has  not  noticed  the  typical 
spasm  tijat  is  so  cimracteristio  of  hysteria. 

It  is  evident  that  epileptic  seizures,  and  probably  every  eerebral  dis- 
order that  is  accompaniwl  by  loss  of  consciousness^  may  occasion  a  tem- 
porary amblyopia  characterized  by  enfeeblement  of  all  forms  of  the  si^ht- 
Bense,  the  dominant  symptom  of  which  is  concentric  narrowing  of  the  field 
of  vision.    It  is  also  certain  that  this  amblyopia  nmy  |>ersist  for  a  variable 


^  Archives  de  neurulo^ei  1692. 
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time  in  the  interval  between  attacks,  especially  when  the  latter  are  rei>ea 
These  sensory  aiiomaheB  follow  ing  sueh  attacks  are  not  peculiar  to  visio. 
Smoler,  Gowers,  Russell,  and  licniiett  have  described  disturbances  of  the 
sensibility  of  the  skin  and  other  organs, 

The  really  important  qtK^Btion  im  whether  there  is  a  perraanent  limitati 
of  the  visual  field  in  epilepsy  as  there  is  in  hysteria,    I  shall  not  c^jnsid 
cases  in  which  only  contmction  of  the  color- field  has  Ijcen  noted,      in  t' 
histories  rejwrted  by  Pichoa,    Nothing  is  more  difficult  than  to  make 
diagnosis  from  narrowing  of  the  color-field  alonCj  especially  when  the  inver- 
sion of  which  I  have  already  spoken  is  not  preaent,  and  when  there  is 
limitation  for  w^hitc, 

Oppeuheim  and  Thomst^n  ^  found  contraction  of  the  visual  field  in  one- 
third  of  ninety-four  epileptics.  Such  a  result,  as  may  be  imagined,  very 
much  lessens  the  value  of  a  perimetric  examination  iu  the  differential  diag* 
nosis  between  hysteria  and  epOepsy,  To  verify  this,  the  writer  ret|iiested 
one  of  his  pupils,  Hitier,*  to  examine  the  epileptics  in  the  hospital 
service  of  Charcot.  Of  eighty-seveo  cases,  he  found  permanent  contrac- 
tion of  the  visual  field,  **not  due  to  any  appreciable  cause  but  epileiBv," 
in  only  three.  We  kuow  that  epilepsy  aud  hysteria  may  coexist  in  the 
same  patient,  as  Cliarcot  has  shown.  We  ought,  of  course,  to  know  how 
to  make  tlie  distinction  in  these  cases.  This  may  be  said  :  tlie  writer  can 
affirm,  after  numerous  examinations  both  at  the  Sal^j^tri^re  and  in  his 
private  practice,  that,  although  contraction  of  the  field  is  present  in  eertatn 
mses  of  epilepsy,  the  condition  is  still  of  considerable  value  in  the  differ- 
ent ial  diagnosis  of  these  two  neuroses.  The  existence  of  narrowing  of  the 
visual  field  in  epileptics  makes  it  all  tlie  more  necessary  to  base  an  opinion 
not  upon  that  sign  atone,  but  upon  the  presence  or  absence  of  all  the  symp- 
toms wliicii  have  just  bceu  described  as  characterizing  hysteria, — a  pictnra 
which  epilepsy  would  certainly  not  present.  ( 

These  symptoms — the  amblyopia  as  well  as  the  motor  disorders — are 
observed  in  certain  cases  of  nervous  excitement  developed  after  injuries, 
and  especially  after  injuries  accompanied  by  violent  mental  disturl^nce 
or  nervous  shock.  Charcot  has  demonstrated  the  identity  of  these  symp- 
toms with  those  of  hysteria,  and  has  dt^cribed  theni  under  the  name  of 
tmumaiic  hysteria.  This  identity  was  immediately  eoncedt3d  in  America 
by  Walton,'  who  had  studied  nervous  diseases  in  the  service  of  CharCw" 
at  La  Salp^tri^re,  and  by  Putnam.*  In  Germany,  on  tlie  other  hand, 
Oppenheim  and  Tliorasen  *  have  attempteil  to  make  these  nervous  symp* 

"  Arch IV  fur  Psych ia trie  utid  N^rvervkmnkhelU^n,  1884 
*  Dc  raiiibljopie  liee  1  I'hdmiiineathisie  et  apkiulement  dc  Tamblyopie  hyiteriqui, 
Th&e  de  Paris, 

'  Hyiterical  Aniesthesiii  brought  on  hy  a  Fall,  Arcbivea  of  Meilieino,  1882,  vol.  m  ; 
Boeton  Medical  and  Surgical  Journal,  1884. 

^  The  Medko*Legal  Si^niflcAncc  of  HGrniaitteithesIa  after  ConcuEEian  Aecldenti>| 
American  Jnurmil  of  Nt*urQlogy  and  Psychology,  18S4, 

^  Aruh.  de  WijatphaK,  voU  iv. 
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toms  a  special  cliseaBe,  to  which  they  have  given  the  name  traumatic  nm* 
rom,  Charcot's  bt4icf  is,  the  writer  tliinki^,  now  accepteil  by  every  one, 
even  by  the  later  German  school  representetJ  by  Bruns,  MobiuSj  Freund,  etc. 
In  the  recent  monograph  of  Fran kUHoch wart  and  Toiwjlanski,  already 
citetlj  a  work  emanating  from  Nothnagers  clinic,  similar  opinions  arc  held, 

Tho*3e  who  may  still  have  doubts  about  the  matter  are  n?ferretl  to 
the  thesis  of  Berl)es,^  to  that  of  Guinon,*  to  the  treatise  of  Gilles  de  la 
Tourettej  already  cited^  and  finally  to  a  recent  and  very  cM>mplete  review 
of  the  question  by  Brnns.* 

If  doubts  still  remain  as  to  the  identity  of  hysteria  with  the  traumatic 
neurosis,  the  ocular  anomalies  will  certainly  dis^iel  them.  These  anomalies 
are  Identical  in  both  crises ;  and,  b3  they  are  generally  much  more  easily  rec- 
ognizetl  and  demonstrated  than  those  of  other  nervous  disorders,  the  writer 
has  many  times  had  occasion  to  prove  their  importance  from  a  medico-legal 
stand*point.  In  this  connection  he  again  insists  ujx>n  the  necessity  not  only 
of  measuring  the  visual  fields  and  determining  the  central  acuity,  but  also 
of  establishing  the  presence  of  those  accommodative  and  convergence  anom- 
alies which  we  know  may  exist  without  amblyopia. 

Traumatic  hysteria  sugg^ts  a  study  of  the  so  called  reflex  amblyopia 
and  of  those  ocular  symptoms  that  are  developed  as  the  result  of  some 
peripheral  irritant  Thtg  may  have  its  scat  in  the  circumference  of  the 
orbit,  in  some  twig  of  the  trigeminus,  or  even  at  a  more  distant  point, — in 
the  intestinal  canal,  for  example.  The  writer  has  reported  eases  of  ambly- 
opia, oet^urring  after  traumatism  of  the  orbital  margin,  which  presented  all 
the  characteristics  of  hysterical  amblyopia,  and  has  noted  an  instance  in 
which  a  visual  defect  of  the  same  natui'e  disappeared  after  the  evacuation 
of  a  ta}>e-worni/ 

I  have  already  stated  that  ocular  contractures,  blepharospasm  in  par- 
ticular, whicli  seem  to  be  dejiendent  upn  peripheral  excitation  are  prob- 
ably always  hysterical,  the  peripheral  irritiition  acting  as  a  hysterogenic 
zone.  Such  cases  are  coming  to  tx^  considered  more  and  more  as  examples 
of  hysteria.  This  is  a  question  which  cannot  be  discussed  at  length  here, 
but  I  wish  to  call  attention  to  one  form  of  hystero-trauraatic  amblyopia 
simulating  syrapatbetic  disease  that  might  lead  the  ophthalmologist  into 
error.  In  1884  I  observed,  in  Chariot's  service,  a  jmtient  who  had  been 
tr^ted  for  a  long  time  for  disease  of  the  right  eye.  The  left  eye,  the 
sight  of  which  had  been  destroyed  by  an  accident,  had  been  enucleated. 
The  excision  of  the  injured  eye  had  not  affected  the  vision  of  the  right  eye, 
in  which  all  the  characteristics  of  hysterical  amblyopia  were  found.  The 
patient  eventually  presented  the  entire  grouping  of  symptoms  of  hysteria 
(la  grande  hysterky 

'  Hpterie  et  traumntbme,  Paria,  IS87. 
'       a^ntj  provocateurs  de  rbjst^rie,  Pftfii,  I8S9. 

*  Ncuerp  Arbeiten  ueber      ttftumfltUchen  Nourasen,  Schmidt 'a  Jabrbucher,  189S. 

*  Amblyopie  hyatero-tiaamatiiiue,  Society  d'ophtbalmologie  de  Parii,  June,  1889. 
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A  second  patient,  who  had  the  left  eye  enucleated  in  1887,  on  aecou 
of  a  hunting  accident,  consulted  the  writer  in  April,  1893,  for  an  inten 
neuralgia  extending  over  the  entire  right  side  of  the  fac*,  together  with 
disturbance  of  vision  in  the  remaining  eye.  It  was  ascertained  that  in 
this  eye  there  wai*  cx)nceDtric  narrowing  of  the  visual  field,  witli  practically 
normal  acuity  and  no  fundus-changes.  In  addition,  there  were  spasm  o 
acromnimlution  and  monocular  diplopia.  Tlie  patient  was  rea^urt'tl  wit 
regard  to  any  immediate  danger  of  sympathetic  disease^  a  result  which 
some  of  the  writer's  colleagues  had  feared.  Six  months  later  tliere  was 
no  trac!€  of  sympathetic  symptoms,  the  limitation  of  the  field  remaining 
unchanged. 

The  third  case  was  that  of  a  railway  employee,  forty-nine  years  of 
who  was  brought  to  the  writer's  clinic  in  April^  ISSS,  on  account  of 
destructive  injury  to  the  left  eye.  The  injured  eye  was  painful,  and  th 
patient  complained  of  trouble  in  the  riglit  eye,  in  which  there  were  n 
visible  changes.  The  left  eye  was  enucleated  one  month  after  the  accident, 
but  the  symptoms  in  the  right  eye  did  not  disappear.  Before  he  obtained 
an  indemnity  from  the  railway  company,  he  was  suspected  of  malingering. 
However,  the  writer  examined  him  carefully,  and  discovered  a  typical  h \  - 
terical  amblyopia,  characterizcKl  by  concentric  contraction  of  the  visual  field 
to  thirty  degrees,  with  the  field  for  red  more  extended  than  tliat  for  white; 
vision  equaltai  5/25.  There  was  very  little  spasm  of  aocommodatirm,  but 
this  is  rarely  found  at  the  patient's  age.  As  hysterical  signs  that  cannot  be 
simulated,  the  writer  again  calls  attention  to  anfesthesia  of  the  pharynx  and 
epiglottis,  which  in  this  case  cnuld  be  touehe<l  by  the  finger  without  pro- 
voking reflex  symptoms.  The  visual  defect  in  the  riglit  eye  was  developed 
soon  after  the  accident,  and  it  is  noteworthy  that  the  patient  dreamed  every 
night  that  he  was  going  to  lose  his  sight. 

Hercj  then,  are  three  cases  of  unilateral  hysterical  arai>lyopia  follo\rin 
injury  to  the  other  eye,  observed  in  men  in  wl»om  one  would  not  l^e  likely 
to  suspect  hysteria;  and  although  the  symptoms  simuhited  sympathetic 
disease,  they  had,  in  reality,  no  connec*tiou  whatever  with  opljthalmia 
migrator ia.    Moreover,  the  conditions  were  not  at  all  modific*d  by  enuclea 
tion. 

A  case  reported  by  Kalt '  is  of  interest.  A  woman,  twenty* three  years 
of  age,  who  had  lost  the  left  eye,  noticeti  a  serious  diminution  of  \naion 
in  tlie  right  eye  ;  V.  =  1/20.  There  were  no  fundus-lesions.  Enucleation 
of  the  left  eye  caused  a  great  improvement  of  vision,  which  a  month  later 
equalled  2/3.  Kalt  considers  the  visual  disorder  hysterical,  but  the  writer 
must  say  that  the  amblyopia  presented  none  of  the  choracteri sties  of  bys- 
t«^ria,    The  narrowing  of  the  visual  field,  in  particular,  was  w^anting* 

Hysteria  may  be  observed  in  the  same  subject  simultaneously  with 


1  Ambljcipie  hysyHque  aymimtliiiiue,  Bulletin  U  SociSt^  d  ^opbulniologie  de  P&di, 
1892. 
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another  neurosis  or  with  an  organic  disease.  The  csonditions  most  fre- 
quently associat'od  witli  hysteria  are  epilepsy,  Basedow's  disease,  dtssem- 
inated  sclerosis,  Fricdreieh's  disease,  Libes,  syringomyelia,  poisoning  from 
lead,  alcohol,  etc.,  and  syphilis.  Very  often  the  two  combined  diseases  can 
be  recognized  from  their  ocular  manifestations,  an  exjierience  which  the 
writer  has  often  had  at  the  Salp^tri*>re,  and  in  which  he  does  not  remember 
that  additional  medical  examinations  showed  that  he  liad  made  an  error  in 
diagnosis. 

Of  seventy*iiine  cases  of  hysterical  aflFcctions  of  the  eye  which  figure 
in  the  report  of  the  writer's  clinic  for  1888,  mnjAe  by  his  assistant, 
Morax,*  in  nine  instances  the  condition  was  associated  with  some  other 
disease.  The  ocular  symptoms  accompanying  each  disease  are  indicated  in 
the  report.  The  disease  with  which  hysteria  was  associated  in  the  nine 
cases  were  as  follows :  disseminated  sclerosis,  one  case ;  tabes,  two  cases ; 
Friedreich's  disease,  three  cases ;  syphilis,  one  case;  Basedow's  disease,  one 
case;  and  alcoholism,  one  case. 

The  writer's  present  assistant  at  the  Salp6tri&re,  Dr.  Koenig^*  made  a 
report  iijwn  the  subject  to  the  ISBS  meeting  of  the  French  Ophtlialmo- 
logical  Society. 

Buzzard,  who  with  Charcot  pointed  out  the  frequent  coincidence  of  dis- 
seminated sclerosi.%  wHth  hysteria,  has  ako  insisted  u]>on  the  possibility  of 
distlngiiishiiig  between  the  visual  disorders  pro}wr  to  each  disease. 

The  writer  regrets  that  he  cannot  discuss  here  tlie  different ial  diag- 
nosis between  the  ocular  disturbances  of  hysteria  and  those  of  the  disease 
with  which  it  may  l>e  asatx;iate<l.  The  distinction,  he  repats,  must  be 
reserved  for  the  ophtlmlmologist  who  is  familiar  witli  tliat  kind  of  work. 
The  coexistence  of  hysteria  with  another  disease  is  likely  to  give  rise 
to  the  error  of  attributing,  for  example,  contraction  of  Uie  visual  field  or 
some  other  hysterical  disorder  to  au  organic  lesion.  TIuis  it  was  that 
Dejerine  and  Tuilant  regardeil  concentric  limitation  of  tlie  visual  field 
as  a  symptom  of  syringomyelia,  when  in  reality  it  was  caused  by  con- 
comitant hysteria.  In  about  ten  jaatients  with  this  disease  whom  the 
writer  examined  he  found  contraction  of  tlie  field  once,  this  patrcnt,  how- 
ever, failing  to  present  otiier  signs  of  hysteria.  In  uiue  cases  recently 
examineft  by  Hoffmann^  the  narrowing  of  the  visual  field  was  not  once 
ol>9er\"ed. 

When  concentric  limitation  of  the  field,  or  any  other  symptom  which 
the  writer  has  considered,  is  observed  in  patients  snfFering  from  organic  dis- 
ease, we  should  not  hastily  attribute  it  to  the  latter  affection,  but  should 
always  bear  in  mind  the  possible  coexistence  of  liysteria  with  organic 
lesions, 

^  Archives  d«  neurolt^iet  1889* 

*  Trtiubtei  ocukirea  dans  le»  a^cbtioni  tyst^ro-organiqucsj  Bulletin  de  la  Soci^tl 
f^nQfl^ke  d'ophtalmologie,  1893,  p,  480, 

'  PeuUche  Zeitachrift  far  Nm^enbellkunde,  liL  S.  1,  1683, 
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TREATMENT. 

As  the  ocular  disorders  m  hysteria  are  only  symptoms  of  a  general  dis~ 
eas^^  the  ti^tment  isj  above  all,  that  of  the  neurosis  itself,  and  should  be 
chiefly  based  upon  a  gfXMi  mental  and  pliysiciil  hygiene.  The  praetit^  of 
suggestion,  whether  it  be  carried  out  while  the  patient  is  under  the  influence 
of  hypnotic  steep  or  wliether  he  be  awake,  may  be  of  great  Bervice-  This 
tmtineiit,  liowever,  belongs  esjiecially  to  the  neurologist;  and  as  the  writer 
has  not  had  auffieient  exjierienye  with  it,  and  as  it  is  nut  in  his  departmei 
he  will  refrain  from  speaking  further  of  it  Outside  of  general  treatmen 
the  ophthahnolf^glst  may  intervene  very  effectually  in  many  eases  to  pallia 
if  he  eammt  remove^  the  ocular  symptoms  of  hysteria* 

We  are  eonsulteti  especially  on  account  of  asthenopia,  photopht>bia^ 
oeular  pain,  and  blepharospasm.  As  the  treatment  of  these  several  affec- 
tions has  bwn  considered  elsewhere  in  this  work,  and  as  the  writer  most 
abridge  his  article,  he  will  confine  himself  to  a  few  general  indications^ 

Hysterical  asthenopia  is  most  frct^uently  due  to  anomalies  of  aeL?ommo- 
datlon.  Weak  convex  ghisses  relieve  many  patients,  not  only  when  the 
disorder  appears  in  the  form  of  an  accommodative  iusuflSeieuey,  but  also 
when  there  is  a  high  degree  of  spasmodic  myopia.  Glasi?es  of  1  or  L5  D. 
strength  are  most  often  indicated  for  near-work,  but  one  cannot  mathemat- 
ically dnhiee  the  formulfe  of  the  lenses  from  the  state  of  the  refraction, 
Wc^k  glasses  must  first  be  prescribed,  and  their  sti'eugth,  as  oeeasioii 
demandsj  gradually  inereased. 

For  extreme  degrees  of  spasm  of  accommodation  atropine  is  useful. 
This  spasm,  which  readily  disappears  under  medication,  reappears,  it  is  true, 
when  the  mydriatic  is  discontiuued,  but  it  is  usually  less  marked  tiian 
lieforej  esjiecially  if  other  means  be  resorted  tt>  for  preveuting  its  recurrent^, 
Btich  as  convex  lenses,  prisms,  or  smoked  glasses. 

When  insufficieocy  of  convergence  is  the  chief  symptom,  prisms  of  two 
or  three  degrees,  base  in,  are  nsefuh  As  the  anomaly  of  convergence  in 
hysterical  |)atients  is  almost  always  accomi>anied  by  accommodative  weak- 
ness, a  combination  of  convex  glasses  w^ith  prisms  may  be  found  neeessary, 
and  often  renders  important  sennee.  There  can  be  no  doubt,  mortm-er, 
that  by  the  use  of  prisms,  base  in,  a  certain  amount  of  relief  is  given  from 
the  accommodative  spasm.  Conversely,  convex  glasses  may  act  ujion  th 
convergence.  Here,  again,  we  cannot  dethice  the  stren^h  of  the  prisma 
from  the  state  of  ttie  amplitude  of  convergence,  weak  prisms,  for  exampley 
sometimes  relieving  patients  in  whom  it  is  greatly  reduced. 

Prisms  alone,  worn  constantly,  are  indicated  when  the  anomaly  o 
convergence  is  accompanied  by  vertigo.    In  some  patients  the  writer  baa 
observed  vertigo,  almost  amounting  to  agoraphobia,  disapi>ear  aim 
immediately  nptm  the  emph*ymeut  of  prisms. 

When  photophobia  is  the  dominant  symptom,  i*ecourse should  be  had  W 
Bmoked  or  tinted  glasses  of  various  colors.    As  a  rule,  however,  |iaticnt9 
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make  use  of  such  protective  glasses  before  consulting  a  pliysiciam.  The 
writer  insists  not  only  tliat  smoked  glajsf^es  are  uscftil  on  aocuunt  of  the 
relief  they  give  the  pationt,  but  also  that  they  diminish  the  amount  of  ao- 
coramod;itive  spasm  as  well  as  the  contraction  of  the  visual  field*  In  other 
words,  they  exert  a  direct  action  upon  the  amblyopia. 

As  to  those  ocular  and  periocular  pains  which  are  not  due  directly  to  an 
affection  of  accomraixlation  or  convergence^  treatment  is  uncertain  ;  some- 
times it  fails,  sometimes  it  is  successful.  It  may  fail  because  the  [Kiins, 
being  ajsentially  psychic  in  character,  are  not  amenable  to  treatment  like 
other  neuralgias.  The  successes  are  probably  due  to  suggestion,  to  which 
certain  patients  are  particularly  susr^eptible. 

It  cannot,  indeed,  be  doubted  that  in  the  treatment  of  ocular  hysteri- 
cal symptoms  suggestion  has  much  to  do  with  a  good  result,  evm  when  the 
physician  does  not  susi>ect  it.  This  is  true  even  of  cages  of  blepharospasm 
cured  by  surgical  interference.  Probably  section  and  stretching  of  the 
supra-orbital  nerve,  recommended  by  von  Graefe  and  Panas,  as  well  a^ 
extirjjatiou  of  a  painful  cicatrix,  pmctised  with  sna-ess  by  Pfliiger,  pro- 
duce their  etfect  by  suggestion  alone.  Some  skin  areas,  and  certain  tw^gs 
of  the  trigeminus,  may  constitute  true  hysterogenic  zones,  and  may  act  as 
starting-jx>ints  for  reflex  actions  whose  jiathological  rdle  may  be  as  imjjor- 
tant  as,  if  not  more  important  than,  that  of  the  neurosis  itself.  On  the 
other  liand,  blepharospasm  is  really  an  affection  of  central  origin,  and  we 
ought  not  to  resort  to  surgical  measures  until  all  other  means  have  been 
employed, — namely,  general  treatment ;  direct  or  indirect  suggestion  ;  the 
continuous  electric  current,  rt»commeuded  by  Pfluger,  Seeligmuller,  and 
Harlan  ;  the  magnets  used  by  Harlan  ;  instillations  of  cocaine,  which  have 
provtMl  siKxmsftil  in  Meyer's  hands;  massage  as  employed  by  Aljadie*  and 
the  rcvulviug  mirrors  of  Luys,  as  recommended  by  de  Wecker, 
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EYE-AFFECTIONS  DUE  TO  GRAVES'S 
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Surgeon  to  the  Iiondozi  Hospital ;  late  Oplithalmic  Sufgeon  to  tht  Great  Northern 
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THE  OCULAR  SYMPTOMS  IN  GRAVES'S  DISEASE, 

One  of  the  mmt  mnstaiit  nnd  thanifteristic  symptoms  of  Gmves'S  dis- 
ease, m  one  would  infer  from  its  alternative  name  of  exophtlialmie  goitre, 
in  an  abnormal  prnminence  of  the  eyes.  Iiulecily  the  patient's  attention  is 
often  first  directed  to  her  "staring  eyes,"  though,  as  a  rule,  the  exophthal- 
mns  is  preceded  by  irregular  heart-action,  digestive  trouble,  or  the  sense  of 
fulness  in  tlie  neck  which  the  enlarging  and  pulsating  thyroid  gives. 

The  staring  appearance  of  the  eye  is  due  to  one  or  both  of  two  causes: 
(1)  actual  projection  forward  or  proptosis  of  the  globe,  and  (2)  abnormal 
increaiie  in  vertical  measurement  of  the  palpebral  fisHure>  so  that  raoi-e  of 
the  sclerotic  is  exposed  than  is  normally  the  case.  The  pushing  fi>rward 
of  the  eyes  may  be  of  rapid  onset,  and  the  more  acute  it  is  the  greater  is  the 
risk  of  defects  of  nutrition— ulcers,  or  even  sloughiug — of  the  cornea*  The 
exact  reason  for  the  pruptosis  is  still  undecided.  Most  writers  in%*oke  ihe 
arteiial  dilatation  in  the  orbit,  leading  to  an  overgrowth  of  the  fatty  and 
eounective  tisciue,  as  a  sufficient  cause,  though  another  suggested  one  is  a 
state  of  spa^m  of  tlie  unstriped  muscle  found  in  the  orbit  (especially  that 
crussmg  the  spheno- maxillary  fissure),  sl%  well  as  in  the  eyelids  themselves. 

Persistent  slight  retraction  of  the  ut>per  lids  (known  as  Stellwag's  sign) 
h  present  in  about  eight  out  of  every  ten  cases,  and  impairment  of  consen- 
sual downward  movement  of  the  upper  lid  with  that  of  the  globe  (von 
Gracfe^s  sign)  is  also  seen  in  a  large  proportion.  SHglit  depression  or  re- 
tmctton  of  the  lower  lids  ha^  been  noticed  in  a  very  few  cases.  Koller  and 
JessQp  have  shown  that  similar  phenomena  on  a  small  scale  may  be  pro- 
duc-cd  by  applying  cocaine  to  the  conjunctiva,  and  it  seems  most  likely  that 
this  is  due  to  a  dire<^t  stimulation  of  tlie  sympathetic  nerve- endings,  and  a 
conseciuent  contraction  of  the  orbital  musc*les  supplied  by  these  nerves. 

Von  Graefe's  sign,  alrmdy  alluded  to,  is  investigated  in  the  following 
manner.  The  observer  fact>s  tlie  patient,  and  directs  her  attention  to  an 
object  %vhich  is  made  tt)  travel  slowly  do^va  In  front  of  the  fac*c.  Under 
normal  conditions  the  upper  lid  follows  in  the  most  even  manner  the  globe 
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as  it  is  turned  dowiivvanl  ;  but  in  most  eases  of  cxophtbaliuic  goita'  Lbi  )' 
will  he  seen  to  liaitj  leaving  a  widen iug  gap  betvveeD  its  lower  bunlera 
the  upper  eorneal  margio.  Spasm  of  the  iiivolmitary  musi^ukr  £bm* 
oouneetion  with  the  levator  [jalpebnB  is  oertaialy  the  most  i^^asouahli^  c 
planation  for  this  iuterestiug  pheiiomeiion,  which,  it  must  l)e  [lotitt,  is 
prt^sent  in  all  eases  of  Gravel's  disease,  and  has  oecasiooally  beca  met  m 
when  all  other  signs  of  that  disease  were  absent .  (Hughliogs  Jaekm) 
With  the  protrusion  severiil  other  syraptoras  may  be  observed,  T 
patient  closes  the  lids  with  dtffieiillyj  and  in  had  cases  they  remain  <r 
during  gleep :  hent!e  the  production  of  corneal  nebiil^e,  or  ulcers,  ig  rf^ilj 
understo<Klj  but  is,  fortunately,  rare.  Sometimes,  however,  coniplt^te  ujjacilj 
or  sloughing  of  the  cornea  has  led  to  blindness.  In  the  latter  t-*Lifs  ik 
destructive  process  i^ists  all  local  treatment,  unless  it  yields  to  ta' 
rhaphy  or  stitch ing  the  lids  carefully  together  over  the  globes.  It  w 
seem  that  the  more  mpidly  the  protrusion  develops  the  greater  is  the  ^ 
to  ttie  cornea. 

With  regai'd  to  rarer  symptoms,  we  have  to  note  that  diplopia  h  sr 
times  ex^jeriencedj  and  that  even  marked  paralysiis  of  one  or  more  of  t 
muscles  moving  the  globe  has  been  observed.  Thus  Bristowe  rt^rdn  uoc 
case  in  which  complete  one-sided  oplithabiioplegia  externa  superveacd  upm 
tlie  protruBion. 

One  of  the  most  distressing  symptoms  consists  in  attacks  of  severe  ptia 
in  the  eyes,  accompanied  by  profuse  scalding  lacrymation,  OecafiioMlIy  tiit 
eyeball  may  be  suddenly  dislocated  forward,  and  this  may  recur  rejM^twllr. 
Loss  of  the  eyebrow  and  eyelid-hairs  has  been  noticed  by  Burney  Yea 
On  auscultation  of  the  orbit  a  more  or  less  continuous  bruit  is  fiomgtimci 
audible. 

With  regard  to  the  condition  of  the  pupils  in  Graves's  disease  tbmis 
not  much  to  be  said.  Moderate  dilatation  has  been  noticed  in  some  caas; 
but  the  pupils  always  respond  well  to  direct  illumination  and  euntmct  on 
convergeuiK*  of  the  eyes.  These  statements  hold  true  for  the  great  majoriu 
of  c^^Sj  tliough,  of  ooursej  the  occurrence  of  perforating  nloers  may  to 
anterior  synechise  and  thus  limit  the  pupillary  action.  Further,  iritis  k  l)j 
no  means  an  intrequent  result  in  severe  eases. 

Ophthalmoscopic  examination,  even  in  the  worst  caseB|  reveals  little 
nothing  abnormal.    It  might  be  exjiecteil  that  the  retinal  vessels  woiiH 
share  in  the  general  dilatation  of  the  orbital  ones ;  but,  although  vmm 
fulness  and  pulsation  niay  be  pressnt,  arterial  pulsation  is  practically  ncv 
observed  in  the  retina  in  cases  of  Graves's  disease*    Optic  atrophy  has 
occasionally  resulted,  apparently  due  to  the  stretching  of  the  optic  nerv 

Graves's  disease,  as  is  well  known,  is  far  more  fref|uent  in  women  " 
in  men,  although  the  latter  sex  is  by  no  means  exempt.    It  Li  a  curio  as 
that  von  Graefe  observed  a  great  preponderance  of  men  in  the  cases  of 
struct! ve  inflammation  of  the  cornea  following  exophthalmos  wliirh 
lected.  This  has  ncvei  been  confirmed  by  other  observers.   Out  of 
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five  simikr  eases  tabulated  by  Jessop  (iiidiidiiig  seveml  of  voo  Graefe's) 
only  six  oceiirred  in  men. 

As  rt^aitls  the  age  of  the  patients,  tlie  pericxl  between  twenty  anJ  forty 
yrars  of  age  is  the  nnjst  liable  ;  but  severe  exoptulialmos  has  been  known 
to  CKt^nr  as  airly  as  four  veal's  and  as  late  as  fifty-six. 

Unilateral  exoplitlialmos  Ihl^  been  observwl  in  sevenil  eases  assoriated 
witb  pulsating  enlargement  either  of  the  whole  thyroid  gland,  or  of  that 
half  situated  on  tlie  same  side,  or  even  of  the  opposite  half.  Thus,  in 
one  case  recorded  by  Bumey  Yeo/  enlargement  of  tlie  right  half  <if  the 
thyrxjid  coinoided  with  prominence  of  the  left  eye,  and  when  right  exoph- 
thalmos eame  on,  the  left  lobe  of  the  thyroid  enlargetl. 

With  regard  to  the  fHagnosm^  it  min^  be  remembered  that  whilst  the 
advanced  cases  ean  hardly  be  mistaken  for  any  other  diseasPj  others  may  be 
met  with  in  which  the  symptoms  are  bnt  slightly  marked,  and  that  a  mistake 
may  in  tht^^  latter  readily  tmair.  In  other  wt>rds,  thei'e  are  all  det^rec^  of 
Graves^s  disease^  ranging  upward  fram  those  in  which  tliere  is  only  a  slight 
undue  exposure  of  the  scleroties  and  forwaixl  projection  of  the  globes,  with 
palpitation  of  the  heart  and  fulness  of  the  vessels  of  the  neck.  In  these 
slight  e:tses,  whit^h  may  or  may  not  go  on  to  the  higher  grades,  tlie  symp- 
toms vary  fi*om  time  to  time,  and  may  be  practically  absent  so  long  as  the 
jiatieut  is  not  under  the  influence  of  excitement  or  strong  mental  emotion. 

It  is  of  im|ioi*tanet»  to  rcajgnize  tlicse  early  eases  of  Graves's  distuse, 
which  may  come  first  under  the  ophthalmic  surgeon's  care,  since  treatment 
is  tlien  ni<jst  likely  to  l>e  successfoL 

Prognosia* — With  i^gard  to  the  prognosis  of  the  disea^^e,  of  whieh  tlie 
eye-symptoms  form  hut  a  |mrt,  ami  fact  has  been  clearly  estaiilishetl, — that 
cases  of  even  gmt  severity  may  slowly  but  completely  recover,  and  all 
ti'aces  of  the  exophthalmos  ultimately  disappear.  Tliis  fortimate  result 
may  inde^iendent  of  any  drug  treatment,  and  in  some  cases  has  followed 
a  complete  change  of  climate  and  haljits  of  life.  Occasionally  the  occur* 
rence  of  pregnancy  has  had  a  favorable  effect  upon  the  disease,  l>ut  this  is 
by  no  means  constant- 

With  i^gard  to  the  eye-symptoms,  we  may  say  that  the  more  rapid 
the  development  of  the  glolic- protrusion  the  greater  is  the  risk  of  corneal 
trouble.  It  is  just  in  these  cases  of  rapid  onset  that  complete  opacity  or 
slonghing  of  the  conica  may  develop,  leading  to  complete  blfodness. 

Once  severe  inflammation  of  the  cornea  has  supervened,  ItK'al  treatment 
is,  as  a  rule,  unfsucccssful. 

Treatnaent.— Since  it  is  generally  admitted  that  the  chief  danger  to  the 
eye  in  Graves's  disease  results  from  inability  to  close  the  lids,  and  the  con- 
sequent loss  of  tlieir  protective  power,  the  most  hopeful  measure  of  local 
ti-eatmcnt  would  api^ear  to  be  the  opemtion  of  tai^rrhaphy,  or  suturing  the 
lids  togc!ther. 
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This  sliDiildj  however,  he  resGrvcd  for  tlie  worst  case*^  ami,  if  it 
necessar}%  it  should  be  done  thoroughly  by  removing  a  eonsidcraljk! 
of  each  litb margin.    It  should  bo  noted  tliat  some  consider  tlie  ojk 
inadvisable  if  the  patient  is  i>09t  middle  age,  and  that  there  appears  toki 
8pe<-ial  risk  in  adniini^itpriiig  aucejathetics  to  the  stibjeets  of  Gravi'sV  Ah 
In  eases  that  have  reenvered  with  leneomatu  iridectomy  niay  !?ul)S«]ijert1 
be  required.    In  treating  the  mild  eases  of  cumenl  ulei^ration  firnjnd 
biithiijg  of  the  eye  with  a  warm  antiseptie  solution  is  nst tally  *if  bcneil 

A  few  words  must  be  taid  as  to  the  geneml  treatment  of  Grov€S*s  i 
ease. 

Cliange  of  el i mate  (note  that  high  altitudes  are  said  to  be  injnriottsV^ 
avoidance  of  all  exeitetnent  &>  far  as  is  pof^sihle,  and  aitentioti  to  | 
health  are  |>erhaps  the  raost  imjiortant  measiu^s. 

Of  the  host  of  remedies  advised  in  tlie  treatment,  bolkdonna  iskftT 
internally  has  been  most  generally  found  useful.  Phosphate  of  ifda  in 
large  doses  is  advocated  on  theon^tieal  gmunds,  and  several  ca^  of  im- 
provement under  its  use  have  been  reported.  If  tlie  case  is  attend^l  wiik 
mueh  mental  exeitement  or  distruss,  sulphonal  in  from  ten-  to  twentv-giain 
doses  may  be  found  useful.  Aconite,  quiniue,  digitalis,  and  iron  iiave  i 
been  extensively  tried^  with  ooeasional  snoeess. 

Several  observers  have  reported  favoralile  results  from  tlie  admini^tn^ 
tion  of  thymus  gland  (prefembly  obtainetl  from  the  calf,  and  administeml 
in  doses  of  from  half  an  ounce  to  an  ounce  three  or  four  times  a  week |* 
The  improvement  was  shown  not  only  in  the  oeular  symptoms  hut  also  m 
the  heart's  action,  and  the  gene  ml  condition.  The  I  r  eat  men!  is  bo^  up^la 
a  supposed  antagouisni  between  the  thymus  and  thyroid  glands^ — n  ctvodi* 
tion  which  is  by  no  means  proved  to  exist ;  but  sinw  thymus  gland  fcfiimg 
is  pmetically  harmless  it  is  worthy  of  further  trial  in  Graves's  clisease.  Tbe 
application  of  Leiter's  ice-coil,  or,  better,  of  an  it-e^conar,"  to  the  atdt 
over  the  region  of  the  thyroid  gland  has  been  known  to  cause  niarked 
dimintition  of  the  proptosis  as  well  as  of  the  vascular  excitement. 

Of  late  years  many  cases  have  been  treated  by  jmrtiiil  excision  of  tltf 
thyroid  gland  or  ligature  of  the  thyroid  arteries.  Although  it  is  [)erim|i 
premature  to  det^ide  ujjon  the  value  of  these  operations,  it  may  Ije  said  i 
they  are  by  no  means  devoid  of  risk  in  severe  eases  of  Graves's  dis 
and  that,  on  the  whole,  their  results  have  been  discouraging;  nor  tSiu 
valid  reasons  be  given  for  expecting  much  improvement  from  them* 


HERPES  OPHTHALMICUS. 

For  the  la^^t  thirty  yeai^  it  has  been  known  that  when  herpes  oeciiri 
in  the  distribution  of  the  fifth  cranial  nerve  the  globe  on  that  side  ^ 
liable  to  become  involved. 

It  was  pointed  out  by  Mr,  Hutchinson,  and  has  since  be<m  eoiifir 
by  several  observers,  tliat  if  tlie  skin  of  the  nose  be  extensively  afTected  bf 
herpes  there  is  a  8i>eeial  risk  of  the  ins  and  cornea  becoming  also  infla 
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This  IS  to  be  explained  by  the  fiirt  that  the  sensory  norvo  Bnpply  of  the 
iris  (and  some  other  internal  parts  within  the  globe)  is  derived  from  the 
long  and  short  ciliary  branches  of  the  nasal  trunk,  which  also  reaeh  the 
cornea.  The  sensory  nerves  of  the  eyelids,  including  those  of  the  conjunc- 
tiva, carnncle,  and  laerymal  sac,  are  derivcti  from  several  ditferent  branches 
of  the  fifth*  Thus  the  np^K-r  lid  on  both  surfaces  retx'ives  twigs  from  the 
snpra-trochlear  and  supra-orbital  divisions  of  the  frontal  nerve  as  well  as  from 
the  laciymal ;  the  lower  lid  from  the  infra-trochlear  (branch  of  the  nasal) 
and  infra-orbital  nerves.  Hence^  in  herjx^s  affurting  one  or  other  division 
of  the  ophthalmic  or  the  superior  maxillary  nerve,  we  sliould  expect  the 
eyelids  and  conjnnctiva  to  l>e  more  often  iiiflametl  tlian  the  iris  and  cornea. 
This  is  found  to  be  the  case*  But  it  must  be  nottnl  that  M^e  cannot  lay 
down  the  nile  that  with  herpes*  in  the  distribution  of  tlie  nasal  nerve  on  the 
face  the  iris  or  cornea  is  always  involvcxL  In  suveml  cases  where  herpetio 
vesicles  have  covered  the  side  of  the  nose  the  eye  itself  lias  wholly  escaped. 

One  remarkable  fact  about  herpes  occiirriug  in  the  distribution  of  a 
sensoiy  nerve  is  that  the  inflammation  is  of  sudden  onset  and  sho^is  no 
tendency  to  spread  ;  hence  if  the  eye  is  affeetetl  it  will  be  so  aliout  the  same 
time  as  the  development  of  tlie  vesicles  on  the  skin  around.  It  may,  how- 
ever, happen  that  with  severe  herpes  frontalis  where  there  is  much  scabbing 
or  an  eczematrtus  conilition  of  the  c^^elids  the  ranjnnetiva  becomes  inflamed 
some  days  or  a  week  or  two  after  the  onset  of  the  skhi-troiible.  The  same 
holds  true  in  some  cases  of  iritis  with  her|>es. 

As  regards  the  pathoh>gy,  there  is  every  reason  to  believe  that  a  neu- 
ritis, prolmbly  central,  oc*^urs.  In  more  than  one  case  of  herpes  xnster  it 
has  been  demonstrated  {Uy  Chart^ot,  Hebra,  voii  Barcnsprnog,  cte.)  that 
the  ganglion  on  the  posterior  root  of  the  sptnal  nerve  is  inflamed  or  has 
hemorrhages  into  it. 

From  analogy  one  would  expect  in  her|x?e  frontalis  that  the  Gas-^^rian 
ganglion  woidd  be  involved,  and  this  fact  seems  uetually  to  have  been 
proved.    (De  Wecker.) 

As  to  tlie  canse  of  this  nenritis,  whether  central  or  }>eripheral,  we  are 
still  ignorant.  It  is  suggested  that  exposure  to  cold  may  be  one  cause,  and 
in  favor  of  this  view  it  is  to  be  noted  that  the  branches  of  the  fifth  nerve 
ai^  l>e4uliar]y  exjwsed,  that  they  mostly  pass  thmugh  bony  foramina,  and 
that  they  are  the  favorite  sites  of  neuralgia. 

It  is  v^\m  certain  that  toxic  influences  may  produce  herj>ps:  of  these  one 
of  the  best  proval  is  arsenic;  the  internal  administration  of  tliis  drug  has 
been  known  to  produce  herpes  frontalis,  tin lugh  not  nearly  so  often  as  heqies 
of  the  tnmkj  etc.  Similarlyj  heri>es  frontalis  ha^  followed  an  attempt  at 
suicide  by  eharooal  fumes,  and  n^ideuce  in  a  vitiatctl  atmosphere  has  also 
been  invoked  as  a  caui^e. 

In  most  cases,  however,  no  explanation  of  this  kind  is  forthct»mtng. 
We  know  that  her]>e8  of  the  fifth  nerve  occui-s  in  both  sexes  with  almost 
equal  frequency^  and  that  it  attacks  adults  as  a  rule,  though  children  are 
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not  exempt.  Many  attempts  have  been  made  to  prov  e  that  it  occurs  ror 
frequently  at  one  |>eri(id  of  tiie  year  than  another,  but  with  only  ctmfiictifif 
results.  It  very  rarely  relapses,  bnt  has  l>een  known  to  occur  three  tiim 
in  the  same  lndi%-iiiuah  As  regards  its  eomparative  frefjuency,  herjjt** 
tlie  face  occurri^d  in  sixteen  cases  out  of  a  total  of  one  huntlrttl  and  j^t 
in  which  various  parts  of  tlie  body  were  affected,  and  iiit<?nxM^fal  lierp' 
more  than  fourteen  times  as  frequent  a^  tlie  facial  variety,    (G m^mtiigli.) 

The  onset  of  lierpcs  is  usually  pret^ed  by  pain,  of  either  a  itirtin^ 
a  boring  character,  in  the  area  t*^  be  affected, — Ia\  the  forehes^dt,  eve, 
Sometimes  ilm  prodromal  pain  has  lasted  ten  days  before  the  firM  vt^wk 
have  shown  theniseh^(Sj  though  usually  the  period  is  very  much  slj*>rt<^r.  A 
fact  of  moi^e  inqx)rtance  is  that  tlie  neuralgia  may  la^t  long  after  the  mp- 
tion  has  developed,  and  i>erhap3  when  nothing  remains  but  scars  or  |%- 
mcntetl  patclies*  It  would  appear  that  the  older  the  jiatient  thi*  tanft  i? 
this  neumlgia  to  he  dreaded  aiul  the  longer  does  it  persist.  It  is  mA  milj 
that  the  ]*art9  affected  remaiD  jminfulj  but  their  seuFation  may  W  for  long 
impaired ;  1 1 uis  the  cornea  may  be  left  anpesthetic,  and  therefore  espeeially 
liable  to  ulceration  from  foreign  bodies,  etc. 

As  to  the  form  of  ophthalmic  lesion  accompanying  herpes,  one  or  more 
of  the  following  symptoms  may  be  present:  first,  swelling  and  jierkjis 
vesication  of  the  conjunctiva ;  second,  vesicles  of  the  cornea  itself,  ttlitn, 
or  even  sloughing  j  *  thinl,  keratitis  punctata,  or  iritis  not  truly  semns  (Iiypo- 
pyon  is  very  rare).  There  may  be  tenderness  over  the  lacrynial  gland,  witli 
lacry matron*  As  a  sequel  of  the  corneal  involvement  nebulie  or  tn?tible- 
some  phlyctenules  may  be  left. 

The  eyelids  during  the  active  stage  are  nearly  always  eong^stal  nmi 
ee*lematous.  Thus  in  the  severe  eases  iritis  or  destruction  of  the  oam^ 
will  occur.  In  mild  ones  there  are  merely  ophthalmic  irritability  aod  \i\m 
tophobia,  with  slight  congestion.  | 

It  has  aliTady  lieen  noted  that  herpes  ophthalmicus  is  especially  liable 
to  complicate  neuritis  of  the  nasal  branch  ;  hut  it  is  seen  with  hcr|»»j!!s  (m* 
talis  and  even  herpes  infra-orbital  is,  though  with  the  latter  ii  is  vwy  ram 

Is  herpes  ophthalmicus  ever  complicatcMl  with  lesions  of  the  oculo-rae 
nerves ?  This  has  been  much  debated,  and  the  answer  seems  to  be  dial 
is  ver)^  rarely  so  complicated. 

It  is  a  fact  of  great  Interest  that  jmralysis  of  the  facial  nerve  (m  iht 
same  side)  may  follow  or  accompany  hcr|>es  facialis  in  (he  distributiua  *-ff 
the  fifth  nerve*  Rare  though  this  complication  is,  several  carefully  reo:rrdtJ 
cases  prove  its  occurrence  beyond  question.  Of  these  we  would  t^jiecially 
refer  to  those  reported  by  LetuUe,*  Verneuilj'  and  Tiyde*  Strijbing»* 

^  TbU  ii!  tn  be  expected  only  (torn  the  fiiet  that  gangrene  of  ihe  file  in  6omvtini<«  isecm 
in  tier|>es. 

'  LetuUe,  Archives  de  PbjnuU  norm,  et  palhol.,  2d  ser ,  L  It,  p.  IfiS,  1882» 
'  Verntuil,  Gazette  de  Pans,  1873,  No.  20,  H  nrq. 

*  Trjde,  Schmidt 'a  Jahrbiicher,  Bd  cliv,  S.  273. 

*  Strubing,  Deuttches  Archjf  f^r  kliDiscbe  Mediein,  October,  IM^ 
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,  and  otiiera  have  reeordetl  iiistancus  where  the  herjies  had  in- 
al  nerves  (the  cervical  aet)  and  not  the  fifth  itself.    It  is  Ui  Ite 
'  at  the  motor  paralysis  has  iistially  developed  or  been  noticed  as 
^niption  was  disappeanngj  or  even  after  it  had  entirely  heali^  * 
t  in  herpes  ophthalmicus,  as  in  herpes  of  other  regiuus  of  the  body, 
h  often  evidence  of  neuritis,  disturbances  of  sensation  (sometimes 
tent  ansestltesia),  as  well  as  pain;  (3)  that  the  motor  pandysis  is  very 
m  disapj>ear,  persisting,  perha[)Sj  when  all  traces  of  the  cutaneous 
3  have  vanished  except  a  few  sears» 
1  hat  herpes  ophtlialmieus  is  due  to  a  neuritis  of  the  firj^t  division  of  the 
nerve  there  can  be  little  doubt.   But  it  is  a  form  of  neuritis  which  has 
.»-•  or  no  tendency  to  spread,  diifering  hi  tliis  res|tet^t  most  markedly  fi'om 
>»e  other  varieties  of  jjeripheral  neuritis.    The  close  proximity  of  the 
I  Ifii  of  origin  of  the  fifth  and  seventh  nerves  in  the  floor  of  the  fourth 
tricle  suggests  a  method  of  extension  of  inflamniaticm  which  would 
unt  for  these  curious  and  rare  cases*  of  herpes  ophthalmicus  and  facial 
Jyei!*.    But  do  we  ever  see  herjx^s  of  one  branch  of  the  fifth  involving 
\yfiis  of  the  motor  part  of  that  nerve,  or  spreading  fmiu  the  ophthalmic 
-sion  to  the  superior  or  inferior  maxillary  bmnchesj  once  the  eruption 
definitely  apjicared?    It  would  further  appear  that  herpes  ophthal- 
icus  is  very  rarely  indeed  aecomimnied  or  followed  by  |mralysis  of  any 
the  true  ocular  muscles. 

It  IB  true  that  in  a  case  of  Verncnirs,^  where  unilateral  facial  herpes  was 
followed  by  incomplete  facial  paralysis  (neither  involving  the  forehead),  there 
were  at  the  same  time  strabismus  and  ptosis*  But  the  latter  two  symptoms 
were  on  tlu  olher  side  of  the  face^  and  were  doubtless  due  to  injury  of  the 
third  nerve  by  fracture  of  the  cranial  Imse,  the  injury  having  prec^etled  all 
the  nerve  symptoms.  In  two  easeSj  however,  ptosis  per??isted  ailev  herpes 
ophthalmicus  on  tlie  same  side," 

DiagnosiB.— It  is  a  common  thing  for  mistakes  to  arise  in  the  diag- 
nosis of  her[)es  ophthalmicus,  and  tliis  not  merely  at  the  onset  of  the  attack. 
There  is  one  disease  with  whicli  it  is  frequently  eon  fiin  tided,  for  both  by 
the  laity  and  by  many  medical  men  it  is  apt  to  be  called  erysipelas. 

In  its  sudden  onset,  the  pain  which  accompanies  it,  the  vesication  and 
swelling  of  the  skin  which  are  present  at  its  height,  and  perhaps  even  in 
the  constitutional  disturbance  which  may  aocam[tany  it,  there  are  points  of 
resemblance  to  erysi^ielas.  But  tlie  points  of  distinctiim  between  the  two 
are  much  more  marked.  Herpes  ophthalmicus  is  strictly  limited  to  the 
distribution  of  certain  sensory  nerves,  occurs  on  one  side  only  of  the  face, 
never  spreads  as  does  erysipelas,  the  bullee  or  vesicles  are  perhaps  more 
numerous  but  are  smaller  thun  those  of  erysipelas,  and  the  pronounced  rise 
of  temperature  and  swelling  of  the  nearest  lymphatic  glands  which  are  so 
characteristic  of  erysipelas  are  rarely  present  in  herpes. 

1  Verneuil,  Gazette  d©  Paris,  IfljS^  No*  20^  et  sr.q, 

»  Hutchiasuii,  Uphtli.  Hosp*  Rep.,  voL     p.  207,  tnd  vuL  vi.,  February,  1869. 
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Hence  the  mistiikc  behvoen  the  two  diseases  ntight  not  tu  occiir  nearly 
so  fm|Ueiitly  as  is  the  ease,  auti  must  arise  either  from  carelessnesss  or  fro 
ignorance  of  tlie  facts  alwiit  herpes  oplithahnicus. 

It  iihoiihl  he  noted  that  the  latter  have  been  known  to  ophtluilmie  sar* 
geons  only  since  1866,  that  it  is  an  uncommon  dirieaisc,  and  tliat  many  medi- 
cal men  have  escajied  seeing  or  hearing  of  a  case.  There  is  also  an  impor- 
tant pohit  to  l)e  noted, — viz,,  that  an  attack  of  her|>es  may  be  eomplicsited 
after  a  time  by  genuine  erygii)ela3j  though  ttiis  is  far  from  frequent. 

In  the  diagnosis  between  the  two,  the  chief  points  are  the  |K*cuI!ar  dis- 
tribution of  tlie  cutaneous  inflammation  in  herjjes  and  the  fact  tliat  it  d 
not  tnivel  when  once  develoi>ed. 

Further^  the  pain  preceding  the  outbreak  is  more  prolonged  and  more 
intense  in  her[K^  than  in  erysipelaSj  though  to  this  rule  there  are  exceptions* 

Tlie  congestion  of  the  whole  eye  and  the  pain  in  herpes  may  suggest 
acute  glaucoma,  aud  some  increase  of  tensiou  may  l>e  present  with  tlie 
former,  but  the  distribution  of  the  vesicles,  etc ,  will  usually  prevexit 
a  mistake  in  diagnosis. 

It  is  nnnect^ssary  to  discuss  the  diagnosis  of  herpes  from  so-called  pcra 
phigus  or  essential  shrinking  of  the  conjunctiva,  siuoe  there  is  little  prob- 
ability of  the  two  diseases  being  ctm founded. 

There  is,  however,  another  form  of  herjies  which  requires  to  l>e  disti 
guisht»d  from  the  one  already  considered. 

Herijes  of  the  eyelids  aud  neighboring  parts  may  not  l>e  due  to  neuritis 
of  the  sensory  nerves,  but  induced  and  localrzal  by  sympatlietic  nerve  irri- 
tation. In  other  words,  fi'brilc  herpes,  with  Its  initial  rigor,  may  (rarely, 
it  is  true)  nSvct  other  paits  of  the  face  than  the  region  of  the  ]ij>s,  where  it 
is  so  well  known.  This  is  an  im[K>rtiint  flict,  since  it  explains  the  anoma 
lou3  cases  of  supiJosed  herpc^s  zoster  affecting  both  sides  of  the  face, 
good  example  is  rejiorted  under  the  heading  of  severe  bilateral  herj* 
ophthalmicus  by  Dn  W,  Rohertsnn,*  In  this  case  the  vesicles,  halite,  and 
pustules  occurred  in  a  circle  aixjuud  eaeli  eye,  aud  were  sup[)0sed  to  be  in 
the  distribution  of  the  frontal,  na^al,  infra-orbital,  and  lacrymal  uer\*ea. 
The  illustration  atrom|>anying  the  report  enables  one  to  see  that  they  wer ^ 
exactly  symmetrical,  did  not  atTect  the  whole  ar£*a  of  any  one  of  these  sen- 
sory nerves  (for  instance,  above  the  eyebrow  the  vesicles  extended  for  only 
one  inch,^ — ^a  limit  never  respected  by  true  herpes  frontalis),  and  were  mor 
probably  determined  by  the  sympathetic  nerve  reacting  on  both  facial  a  Ire- 
nes, The  patient  was  suffering  from  pneumonia  and  nephritis  at  the  time 
of  the  herj)etic  outbreak. 

We  may  grant  that  lierj^  in  the  distribution  of  sensory  ner\'es  is 
sionally  symmetrical,  but  it  is  open  to  donbt  if  any  true  bilateral  ease  had 
been  yet  observed  in  the  facc^,  and  the  above  example  illustrates  a  fallacy 
which  has  to  be  guarded  ngainst. 


1  Lancet,  July  ly  18S8. 
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With  regartl  to  the  progvash  of  Iieqies  opiitlia] miens,  the  severity  Ijoth 
of  the  eye-lesions  and  of  tlie  ekin-cruption  h  apt  to  be  greatest  in  patients 
of  advaaml  age.  Not  only  does  rhe  pain  persist  in  some  eases  for  long 
periods,  but  the  affected  eye  may  be  left  ii  t  itable  and  witli  iiienrasod  ten- 
sion. *^]n  almost  all  eases  tlje  tnict  of  skin  involvctl  in  tlie  eruption  re- 
mains for  long  {partially  anesthetic.  When  the  eye  has  been  involved,  the 
cornea  freqnently  loses  sensation,  and  never  fnlly  regains  if'  This  fact 
must  I'ender  it  esj>ecially  liable  to  inflammatory  titiuble  sul>sefpientlyj  from 
entranue  of  dust  or  other  foreign  body,  Therij  again,  the  pragnosis  miiE^t 
be  grave  should  iritis  develop  with  the  herpes. 

TrcafiiienL — ^If  the  pain  is  severe,  hypf»dcrmic  injections  of  morphine  or 
the  internal  administration  of  qninine  and  opinm  may  be  advisable.  Leloir 
recommends  the  loeal  nse  of  an  alcoholic  solution  of  cocaine  hydrochlorate 
or  of  menthol  (fifteen  grains  to  the  ounce  of  either)  to  the  affected  area  of 
skin.  The  pliysjiiuian  should  c^arefnlly  abstain  from  using  (as  has  been 
recommended)  a  strong  solution  of  nitrate  of  silver  or  other  canstic,  sinee 
serious  harm  (acute  cellulitis,  or  even  gangrene)  has  been  known  to  follow. 
The  mildt^t  tn^atment  is  alone  rcr^uiretl*  but,  since  there  is  slight  danger  of 
erysipela^i  or  sej^tic  infet^tion  occurring,  it  is  wise  to  nse  an  antiseptic  appli- 
cation. Probably  nothing  is  better  than  a  warm  fomentation  of  boracic 
lint  soakrxl  in  weak  carbolic  solution.  The  use  of  snhaci^tite  of  lead  lotion 
should  be  avoided,  since  if  there  be  any  corneal  lesion  a  deposit  of  the  oxide 
may  tKXJur. 

In  the  event  of  iritis  su[>ervening  of  course  atropine  must  be  applicfl, 
and,  perhaps  owing  to  the  ct^njiuictival  congestion,  it  is  ])articularly  diffi- 
cult to  obtain  proper  mydriatic  effects  from  it :  hence  a  very  frecjucnt  ap- 
plication of  a  strong  solution  is  advisable,  as  soon  as  the  pupil  is  noted  to 
act  Hlnggishly,  until  free  dilatation  is  procuretl.  Since  many  of  the  eases 
ai'e  in  old  subjects^  in  whom  atropine  is  apt  to  bring  on  glaucoma,  cocaine 
should  be  used  with  the  other  alkaloid. 

Tire  patient  should  be  kept  in  bed,  or,  at  any  nite,  protected  from 
draughts,  while  the  attack  is  at  its  height*  A  nourishing  diet,  quinine  and 
port  wine,  etc.,  are  to  be  recommended  in  most  cas^;  and  if  the  neuralgia 
prove  intractable^  a  surgical  operation  (division  of  the  snpra  orbital  nerve 
aller  Thiei-seirs  method,  with  extraction  of  a  long  piece  of  the  trunk)  may 
be  required. 

In  ccmclusion,  stress  may  again  be  laid  on  the  facts  that  herj^es  ophthal- 
micus is  the  fretjucut  subject  of  mistakes  in  diagnosis,  and  that  if  the  eye 
is  markedly  affet^tcd  the  prognosis  must  be  very  guardeil.  Vision  may  be 
wholly  lost,  owing  to  iritis  or  destruction  of  the  cornea,  or,  in  less  grave 
cases,  the  eye  may  be  left  irritable  and  congested  or  with  increased  tension 
long  after  the  attack  of  lierjws  has  subsided » 


1  Hutchinaon,  Royal  Londua  Ophthalmic  H^jtapital  Keporta. 
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BiNOCULAn  Single  vision  tmpHes  the  perfcH.!  correlation  of  many  factom, 
hntli  physic-al  and  psyeliical.  The  retina  of  eavh  eye  receives  a  picture 
which  is  carried  by  the  nerve  to  the  pereipient  centres,  Tiiese  pietures^ 
altliough  not  identical,  are  mentally  combined  and  recogntzed  as  repre- 
senting one  object  This  result  is  aceomplished  only,  in  all  probability, 
when  the  pert^ipient  centres  have  eome  to  recognize  the  fact  tliat  the  vision 
of  an  objeti  falling  upon  the  macula  of  each  eye  must  be  mentally  inter- 
preted as  one  object,  and  not  as  two.  In  coui-se  of  time  thin  knowledge 
beeomcs  so  automatic  tliut  if  for  any  reason  the  picture  of  tlie  object  looked 
at  falls  in  one  eye  elsewhere  tlian  on  tlie  macula,  two  images  are  imraediately 
perc^eived  and  confusion  results.  In  order  tliat  this  i>ai-allelisni  of  the  visual 
axes  of  tfie  eyes  shall  lye  maintained  with  as  little  muscular  and  nervous 
fatigue  as  possible,  it  is  necessary  tliat  it  should  always  be  present  without 
active,  eousciuus  or  unconstnous  effbit.  The  imiwrtance  of  this  fact  lias 
long  been  rocogniml,  and  a  weakness  of  the  adducting  muscles  has  bt^en  for 
many  years  eousideiTd  a  defect  which  produced  asthenopia  and  ocular  strain. 
The  probability  that  such  a  defect  or  that  other  inerjualities  of  otMdar  bal- 
ance might  be  a  source  of  nervous  irritation  sufficient  to  jirecijutate  or 
produce  grave  fuoctioual  nervous  disturbances  other  than  asthenopia  and 
headache  was  first  brouglit  before  the  profession  by  Dr,  George  T.  Stevens, 
when  his  successful  prize  essay  was  pi-escnted  to  the  Acad^raie  Royale  de 
RUHlccine  of  Belgium  in  1883.  Since  his  first  advocacy  of  this  theory,  Dr. 
Stevens  has  not  ceased  to  urge  the  importance  of  this  subject  njxjn  ttie  med- 
ieval profcssitm,  and  to  suggest  methwls  for  the  disctivery  and  diagnosis  of 
such  erroi's,  as  well  as  to  jierfect  methods  for  tlieir  relief  when  found.  His 
views  have  by  no  means  been  fully  accepted  by  the  profession  at  large, 
and  liave  been  bitterly  opposed  hy^  some,  who  have  even  denied  that  any 
nervous  strain  could  arise  from  inequalities  of  the  balance  of  the  ocular 
muscles. 
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That  the  external  ocular  miiM^les  are  oftep  so  plac5e<l  that  a  stibcon- 
seioiis  effort  is  mjuired  in  order  to  avoid  diphipia  nnd  its  uncoinfortable 
resiiltg  will  Ije  dif*puted  by  none.  Sometimes  tlie  amount  of  muscular  effort 
necessary  to  accomplish  this  h  so  great  that  the  habit  is  never  acquired  aud 
the  |)syehology  of  vision  is  mneli  clmnged,  as,  for  instance^  in  alternating  stra- 
bismus^ wiiere  the  iraat^e  received  by  the  fixing  eye  is  alone  j>erceivedj  and 
the  im^  of  the  other  eye  is  ignored  to  such  an  extent  tliat  it  cannot  be 
discovered  by  any  ettbrt  of  the  will ;  yet  when  the  fixation  is  eiiangc^l  to 
the  second  eye  and  the  second  ima^  is  reeoguized  by  the  eonsciousne&s,  th 
image  received  by  the  firet  eye  is  equally  ignored,  and,  in  its  turn,  cannot 
be  recalled  by  any  effort  of  the  will  as  long  as  the  second  eye  reruuins  the 
fixing  eye.  When,  howwer,  binocular  vision  has  been  established,  the  mit;. 
cnlar  balam^  miiHt  be  such  that  not  only  parallelism  of  the  ax€^  of  visio 
shall  be  nmintaine<l  while  looking  at  distant  objects,  but  also  convergen 
must  be  easily  maintained  when  lookiiig  at  near  objedB. 

Clearness  of  vision  rt^uin^  that  the  rays  of  light  which  form  the  ima 
on  the  retina  shall  be  accurately  focusscJ,  and  this  insult  necessitates  tha 
there  shall  be  exercised  a  suitable  amount  of  accommwlation  fur  every  give 
amount  of  convergence  u\}on  looking  from  a  distant  to  a  near  object.  Am 
error  of  refrat^tion  may  blur  the  picture  tor  a  nmr  as  well  as  for  a  distant 
object,  but  whenever  it  is  possible  so  to  dti,  the  eye  brings  to  its  aid  ili6 
ciliary  muscle  and  by  this  means  corrects  the  error  of  focus  and  secures  a 
sharp  definition.    Now,  it  is  an  established  fact  in  ophthalmology  that 
headache,  mental,  physirtil,  and  nervous  fatigue,  amounting  even  Us  von- 
fusion  and  inability  to  think,  may  be  dependent  upon  this  wrreetion  of  an 
error  of  refraction  by  the  ciliary  mus*_^le.    These  symptoms  must  Ise  du 
either  to  fatigue  of  the  muscular  apparatus,  or  to  nervous  fatigue  of  th 
central  system  developed  by  a  constant  semi-conscious  or  uneonsc^ious  effort 
to  hold  tlie  ciliary  muscle  up  to  its  duty,  or,  it  may  be,  to  mental  f^atigue 
of  the  percipient  centres  due  to  ttie  difficulty  of  recognizing  a  partially 
blurro<l  image  ;  yet  it  is  to  be  ivmembered  that  for  every  effort  of  accc^m- 
mixlation  there  is  associated  ct>nvergenGe^  requiring  also  nervous  stimulus, 
and  that  these  two  se[mn3te  acts  are  so  associated,  either  from  actual  corre- 
lation of  the  brain-eel  is  or  from  habit,  that  it  is  only  ivith  great  difficulty 
possible  to  disassociate  the  two  acts  and  not  accommodate  uj^n  eonvergenee 
or  ctmverge  upon  accommodation,  if  indeed  the  latter  is  ever  atM?ompIished 
hy  one  whose  eyes  have  both  normal  refi'at.^tion  and  normal  muscular 
GODditions. 

The  tliird  cranial  nerve  supplies  not  only  the  ciliary  muscle  and  the 
fiphincter  of  the  iris,  but  also  the  internal  rc*jtns,  sui>erior  rt^ctus,  inferior 
n-ctuH,  and  superior  oblique,  from  which  auatomiml  arrangement  it  is  evi* 
(lent  that  accommodation  and  c<invergence  are  necessarily  associated  and  of 
equal  importance  for  comfortable  binocular  single  vision.  It  would  seem, 
llicrcfiuT,  that  if  an  error  of  refraction  can  produce  licadache  and  mental, 
physical^  or  ner^'ous  fatigue,  the  same  symptoms  might  be  equally  due  to  a 
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weak  couvei^nce.  The  saniestimuhis  proceeding  from  the  central  oervoua 
system  must  be  pretient  in  urging  the  itfoti  nuisck'S  up  to  their  duty  as  ts 
present  in  urging  the  eiliary  museles  up  to  tlieir  duty.  That  mental  and 
physitml  fatigue,  acconi|)anied  bv  nen^nus  disturbance,  may  be  due  to  re- 
frac'tive  errors  or  to  want  of  perteet  nitistndar  ctM}rdination  is  easily  demon- 
stnited  by  the  promptnees  with  whieh  such  phenomena  disappear  when  near 
work  is  entirely  omitted,  and  also  l)y  the  equally  striking  correlative  fact 
that  uo  amount  of  rest  prevents  a  return  of  the  nervoua  phenomena  upon 
the  resumption  of  near  work  under  similar  circumstanees. 

It  h  a  well-known  fact  that  some  forms  of  refractive  strain  give  rise  to 
nervous  phenomena  more  frec^uently  than  others,  and  tliis  is  esj>eciully  true 
when  much  near  work  is  done  by  the  patient* 

Hyperraetropia  and  hyjKirmetropic  astigmatism,  especially  when  the 
axes  are  oblique,  may  cause  nervous  irritation  sufficient  to  be  a  sourt^  of 
almost  constant  headache  and  other  nervous  phenomena  ;  yet  if  the  refme- 
live  error  is  properly  oorrectefl  and  glasses  are  constantly  worn,  the  nervous 
disturbance  ceases.  In  these  cases  the  nervous  irritation  must  be  very 
largely  dependent  upon  fatigue  of  the  ciliary  muscles  and  upon  the  neces- 
sity of  continued  nervous  stimulation  to  keep  them  up  to  their  work.  If 
this  is  so  true  as  to  be  almost  an  axitjm  in  ophthalmology,  must  it  not  also 
be  true  that  if  the  opposing  external  ocular  muscles  are  of  unefjual  strength, 
or  are  so  inserted  into  ttm  sclera  as  to  have  an  unequal  purchase,  the  effort 
to  maintain  the  proper  amount  of  pamllelism  and  ctmvergence  to  avoid 
diplopia  must  excite  a  fatigue  and  irritation  of  the  nervous  system  similar 
and  equal  to  those  which  arise  from  refractive  inequalities? 

In  errors  of  refraction  one  may  have  excessive  nervous  disturbau*^ 
from  a  small  error  on  account  af  the  nervous  susceptibility  of  the  patient 
to  this  form  of  strain,  or,  on  the  other  Imnd,  ime  may  Iiave  large  errors  of 
refraction  and  no  nervous  disturbance  resulting  tlierefrom.  So  in  the  mu" 
cular  errorSj  a  large  amount  of  nervous  disturbance  may  arise  from  small 
errors^  and  some  of  the  most  brilliant  results  which  I  have  seen  after  grad- 
uated tenotomies  have  been  in  cases  where  the  error  was  not  great, 

An  attt^mpt  to  define  ihe  normal  muscmlar  balance  is  somewhat  difficult, 
but  in  my  opinion  tlic  normal  muscular  condition  is  such  that,  when  look- 
ing at  intiuity,  there  should  be  an  abs(jlute  esophoria  of  one  or  two  tlegreeiij 
and  tliat  upon  couverging  to  fifteen  inches  a  normal  muscular  kmlance 
shoukl  exhibit  an  exophoria  of  alwut  three  degrees.  Vertically,  the  condi- 
tion of  orthophoria  seems  to  be  the  proper  muscular  balance,  alwayt?  t*earing 
in  miud  that  when  an  orthophoria  exists  vertically  such  a  plane  of  equi- 
librivim  ^should  bo  at  or  below  the  horizon  in  order  to  give  comfort  in  most 
of  the  occupations  of  life, 

Tiie  above  condition  defined  as  normal  applies  only  to  eyes  with  normal 
refraction,  or  at  least  with  but  nifidcrate  error* 

In  high  hyi^erraetropia,  myopia,  or  high  astigmatism,  either  myopic  or 
hypermetropic,  comfortable  vision  may  require  a  muscular  balance  varying 
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greatly  from  the  above  Btamlarcl,  Jo  these  cases  when  the  refractive  error 
is  t^orrected  a  prismatic  element  placed  iti  the  glass  is  much  more  apt  t 
give  permanent  relief  than  when  such  a  correctioo  with  prisms  is  alteiiipted 
with  lower  errors  of  refraetiuii. 

It  is  often  the  case  that  there  may  be  no  oompkiut  from  the  iicr%* 
until  there  is  long-continued  applicaiiim  to  work  which  iwjuircs  ex 
fixation  during  many  hours  of  the  day.  Indeed,  in  an  ocuhir  strain,  re^ 
fractive  or  niu,§eularj  nervous  disturbance  is  not  directly  dci>cndcnt  ujion 
the  amount  of  error,  or  upon  its  kind,  for  mueinilar  and  rt fnictive  errors 
of  both  large  and  mnall  amounts  are  quite  eummon  in  cases  in  which  there 
is  no  nervous  strain  whatever*  and  again,  tl»e  amount  of  a  muscular  or 
refractive  error  is  no  indicration  of  the  severity  of  the  resulting  nervous 
disturbance.  The  rtus^m  of  this  undoubtedly  is  that  to  have  a  muscular 
or  rcfrat'tive  error  produce  a  nervous  explosion  of  any  sort,  a  neurotk 
inheritance,  or  at  least  an  unstable  nervmie  equilibrium^  must  exist  in  tl 
patient,  and  w^lien  to  tins  prcdisposititm  to  migrainej  neurasthenia,  clmre 
or  ejiilepsy  there  is  added  an  ocular  strain,  it  becomes  the  jirecipitatin 
irritation  which  calls  forth  a  group  of  nervous  symptonaSj  while  it  is  d 
in  a  strict  sense  of  the  wordj  the  caust*  of  the  nervous  distni  l>ance.  Before 
considering  the  subjcc*ts  of  epilepsyj  chort^,  and  migraine,  I  wish  to  enu- 
merate the  symptoms  which  ai*e  most  Cfjmmonly  present  in  neurastlieuical 
causes  in  which  the  abuormalitius  of  muscular  balano?  are  the  most  pro- 
nonncetl  ocular  errors*  j 

NEURASTHENIA.  | 

Such  cascB  complain  of  jmin  in  the  occipital  region,  often  of  a  paia  io 
tlio  back  of  tlie  nci-k,  not  infrequently  of  pain  iu  the  spine,  down  as  far  as 
Itetvveen  the  mnpula?;  oJlcu  of  a  giddiness,  which  is  never  so  pruoounced 
that  the  patient  falk,  and  is  most  frequently  present  upon  fii^t  arising  in  the 
morning,  in  erowdcKl  stmts  or  ^'^^^'^  looking  at  rapidly  moving  objeets. 
They  are  veiy  apt  to  com|ilait»  of  a  sense  of  confusion  in  tlironged  tho 
oughfares;  of  being  car-sick  on  railway  journeys ;  of  being  unable  to  watc 
the  jmssing  scenery  from  a  railroad  tmin  witliout  fatigue^  headache^  and, 
jierhops,  a>n fusion;  that  they  ai^  unable  to  study,  or  to  concentrate  tlieir 
thoughts  in>on  the  subje<t-matter  of  the  text,  or  to  think  logically  in  oon- 
nection  witii  what  they  iTad ;  that  they  do  not  like  to  meet  and  talk  t 
l>eople  or  Imik  steadily  at  any  object.  If  clergymen  or  public  speakers, 
they  are  unable  to  sjMiik  effectively  Ix'canse  of  a  mental  confusion  wbick 
seizes  them  upon  looking  alternately  fr<>m  the  manuscript  to  the  audicn- 
These  symptoms,  when  the  occupation  of  the  individual  is  such  m  to  call 
them  fortli,  slowly  increase  in  intensity,  and  gradually  the  headaches  are 
not  confined  to  the  t)ct*ipital  region,  but  bei^jme  more  and  more  a  marked 
feature  of  the  clinical  picture,  until,  finaUy,  the  patient  is  n^nceil  a 
condition  of  neurasthenia,  which  comjxls  him  to  abandon  his  oeenpnticin, 
retire  to  some  quiet  locality,  and  spend  months  in  allowing  his  mental  and. 
nervous  equilibrium  to  iv-establish  itself    Then  only  too  often  uiMm 
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turning  to  his  usual  work  the  same  story  repeats  itself  agaiu  aud  again, 
until  the  patieut  finally  becomes  a  oervouSj  quern lous,  irritable  invalid, 
utterly  unfitted  for  any  wcui>ation  which  requires  either  the  use  of  the  eyes 
or  mental  application,  Tliat  such  an  apparently  hopeless  condition  can  be 
relieved  with  promptness  and  permanently  by  a  graduated  tenotomy  of  the 
overbalancing  muscle  or  an  advancement  of  the  weak  muscle  is  a  fact  that 
has  been  established  to  my  satisfaction  by  a  number  of  cases  in  ray  own 
practice,  I  have  selected  two  of  these  cases  to  report  hei'e  which  are  suffi- 
oiently  typical  to  illustrate  this  form  of  neurasthenia. 

Case  I, — A  lawyer  forty  years  of  age  had  been  unable  to  work  more 
timu  an  hour  a  day  for  thirteen  years  on  account  of  pain  in  the  eyes  for  all 
near  work,  which  increased  dizziness  upon  looking  up  from  work.  He 
had  also  severe  headaches,  the  pain  extending  from  the  o<x;iput  down  the 
spine.  His  health  was  otherwise  fairly  gocxl,  except  for  a  tendency  to  dys- 
pepsia. He  had  had  glasses  pit^scribed,  after  an  examinutioo  under  atropine, 
at  various  limes  without  any  benefit  as  regaixled  his  ability  to  attend  to  his 
aBairs.  He  had  worn  glasi?es  more  or  le^  since  1877.  He  was  first  seen 
by  me  September  14,  1889*  He  had  then  manifest  hyi>ermetropia  of 
0J5  D.  in  each  eye^— V*  n.  =  20/XX-  Afler  a  careful  examination, 
running  through  several  weeks,  I  determined  that  he  had  an  esophoria 
of  4°  and  no  hyperphoria.  On  October  14^  1889,  I  did  a  graduated 
tenotomy  of  tlie  internal  rectus  of  the  left  eye^  which  leilt,  as  a  final  result, 
on  the  29th  of  the  same  month,  loss  tlian  one  degree  of  exophoria,  l>eing 
practically  orthophoria^  There  was  immediate  improvement,  and  the  fol- 
lowing January  the  patient  w^as  doing  a  fidl  day^s  w^ork.  In  September, 
1892,  he  reported  himself  as  perfectly  w^ell  up  to  that  time^  using  his  eyes 
all  day  at  the  registry  of  deeds.  He  was  la-st  seen  by  me  November  18, 
1895,  when  he  was  still  well,  and  a  trial  of  the  muscular  balance  showed  a 
state  of  orthophoria. 

Case  IL — A  clergyman  thirty-one  years  of  age.  First  seen  by  me 
August  ]1»  1887.  He  had  had  much  asthenopia  for  six  or  seven  years. 
He  had  been  examined  by  sevei^l  gentlemen  distinguished  in  the  profes- 
sion ;  had  glasst^s  prescribed  ;  and  had  trietl  Dyer's  method  for  the  pro- 
gressive use  of  the  eyea.  The  last  two  years  the  headache  from  the  use  of 
the  eyes  had  increasctl  so  that  he  had  been  obliged  to  give  up  all  reading, 
and  the  least  excitement  prostrated  him.  He  could  not  go  down  town  in 
the  street -cars,  or  make  a  social  call,  except  in  the  dark ,  without  precipi- 
tating a  violent  headache.  He  had  been  obliged  to  give  up  his  duties  on 
a<x^ount  of  his  infirmity,  and  for  ten  months  had  been  almost  an  invalid. 
He  could  not  read  more  than  two  pages  without  being  obliged  to  stop  on 
account  of  pain,  V.  o.  n.  =  I2/X;  exophoriaj  4°  to  5^.  The  patient 
was  examined  frequently  during  the  following  nine  months,  and  the  amount 
of  exophoria  was  found  to  be  constant.  On  May  21,  1888,  I  did  a  gradii* 
ated  tenotomy  of  the  internal  rectus  of  the  left  eye,  leaving  something  less 
than  one  degree  of  exophoria.  There  was  prompt  relief,  and  in  July  of  the 
Vol.  IV.— 60 
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flame  year  he  Murncd  to  his  clerical  dLitics,  aecomplisliing  them  witho 
fatigue.  From  that  time  bo  has  been  able  to  do  continuous  work.  He  ^ 
last  seeu  bj  tne  May  25,  1897,  when  he  said  that  the  e^)nstant  imm  in  the 
head  and  l>aek  which  was  relieved  by  the  opemtion  had  never  returned, — 
that,  while  he  had  to  be  somewhat  cautious  in  the  use  of  his  eyes,  he  had 
been  able  to  do  all  the  work  necessary  for  his  position  and  had  enjoyed 
good  health.  A  trial  of  the  muscular  balance  showed  less  than  one  degree 
of  exophoria. 

In  these  two  cases  it  will  be  seen  that  the  patients  were  permanently 
relieved  of  a  condition  of  neurasthenia  by  the  operation ;  it  m  ill  also  be 
notice*!  that  tlie  operation  gave  an  absolute  decrease  of  the  amount  of 
heterophoriaj  and  it  is  of  further  iutcR^st  to  note  that  the  muscular  baJaii 
which  obtained  after  the  operation  has  been  absolutely  permanent  after 
interval  of  six  and  nine  years  respectively. 

The  great  et ambling- block  in  the  way  of  the  successful  treatment 
these  cases  is  the  difficulty  of  the  diagnosis.  Outbreaks  of  functionaJ  ner- 
vous disturbance  may  be  dependent  upon  the  strain  caused  by  an  error 
of  refraction,  the  strain  caused  by  abnormalities  of  the  muscular  l:>a]anc? 
of  the  e^^tcmal  ocular  muscles,  or  a  strain  arising  from  both  sourocs. 
Moreover,  the  interdependence  of  accommodation  and  convergence  may 
create  a  false  muscular  action,  which  is  entirely  dependent  upon  the  amount 
of  nen^oui?  energy  required  to  correct  a  distressing  error  of  refraction, 
and  it  is  equally  true  that  the  amstatit  effort  required  to  overcome  in- 
sufficiencies of  the  cvternal  ctcular  muscles  may  cause  functional  astigma- 
tism. This  I>cing  so,  bt^foi-e  any  opijiion  can  be  given  as  to  the  existence 
or  non-existence  of  a  proper  muscular  equilibrium,  it  is  necessar>^  that 
examination  of  the  refraction  should  be  made  under  a  mydriatic,  and  prop 
lens€«  worn  to  correct  the  refractive  errors  for  a  sufficient  time  to  allow  al 
spasmodic  and  compensatory  muscular  action  to  sub<iide.  Even  then  th 
muscular  balance  must  be  measured  a  number  of  times  under  varying  con 
ditions,  with  and  without  the  lenses,  liefore  we  can  be  sure  that  the  appa 
ent  errot^  of  muscular  equilibrium  are  the  actual  dynamic  conditions* 

It  has  been  my  fortune  many  times  to  sec  an  apparent  muscular  error 
utterly  disappear  after  pmpcr  coriTction  of  the  refraction.    It  is  not  the 
purpose  of  this  papr  to  describe  the  methods  of  examination  for  musciib 
errors,  as  this  subject  has  been  treated  by  another  contributor  to  the  System' 
who  is  better  fitttd  to  teach  them* 

In  all  cases  of  muscular  anomalies  it  is  of  importance  that  we  aecurately 
determine  whether  the  lack  of  equilibrium  is  not  due  to  over-stimnlatinn  o* 
some  one  or  more  mustfe.    This  over-stimulation  of  an  ocular  muscle  ma 
arise  from  an  irritation  of  the  nerve  governing  the  muscle  or  in  the  earl 
stages  of  degencmtive  diseases  of  the  brain  or  spinal  cord.   Dr.     D,  Spear 
has  called  attention  to  the  fact  that  in  many  cases  of  disc^ase  of  the  mtddl 
ear  the  transmission  of  pressure  to  the  semicircular  canals  of  tlie  labyrin 
may  set  up  an  irritative  over-stimulation  of  the  sixth  nerve,  and  peiiia 
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file  tliirdj  and  so  pHxliice  such  an  overaction  of  one  or  more  of  the  ex- 
ternal ocular  mnsclt?a  that  there  will  be  great  complahit  of  dizziness  and 
an  inability  to  walk  in  a  straight  line,  and  that  the  prism  tests  will  then 
show  an  apparent  exophoria  or  hyperphoria ;  yet  relief  of  the  inlra-aural 
tensitm  will  ininiediately  mre  the  dizziness,  and  the  apj^areut  oxojihoria  or 
hyperplioria  will  instantly  dii^apixi'ar.  This  fact  is  well  illustratetl  in  a  case 
of  my  own.  A  man  fitly-six  years  of  age,  wlio  had  always  had  guod  eyes  and 
been  well,  came  to  me  reporting  that  lie  had  had  in  the  past  year  several 
dizzy  spells,  mid  that  six  days  before  his  visit  to  me  he  had  several  vertigi- 
nous attacks  in  one  day,  and  tlie  next  morning  found  that  he  could  not  walk 
with  safety.  Tins  condition  continued  until  his  visit  to  my  office*  I  found 
that  ou  placing  a  red  glass  before  one  eye  the  candle  test  gave  immediate 
diplopia,  and  that  the  eye  turned  up  and  out  A  prism  of  eight  degree 
was  rcqiiiretl  over  Ciich  eye  to  do  away  with  the  diplopia.  I  referred  the 
gentleman  to  Dn  S[>ear,  who  reported  that  he  found  great  swelling  of  the 
right  turbinated  body,  a  elosetl  Eustachian  tube,  depressetl  cieatricial  mem- 
brana  tymjmni  with  fair  bearing,  and  that  treatment  of  the  Eustachian  tube 
immetliately  did  away  with  the  dizziness.  The  eye  returned  to  its  normal 
position  and  the  i>aticnt  i^uld  walk  in  a  straight  line. 

The  route  of  the  transfer  of  nervous  irritation  from  the  ear  to  the  eye 
is  probably  through  a  connection  l>etwcen  the  eighth  cranial  nerve  and  the 
sixtli,  which  is  brougfit  about  in  the  following  way.  Tlie  cochlear  branch 
of  the  eighth  nerve  enters  the  ventral  nucleus,  whence  fibres  forming  the  tra- 
pezoid body  arc  thrown  off*  A  ceitaiu  numlier  of  the  trapezoid  fibres  lead 
directly  to  tlie  snjicrior  olive»  From  the  superior  olive  a  well-marked  tract 
takes  a  coni*se  towartls  the  fourth  ventricle  and  entei-s  into  association  with 
the  nucleus  of  the  sixth  nerve,  theivby  effecting  a  connection  between  the 
si>ecial  nerve  of  hearing  (cochlea)  and  the  abducens  supplying  the  external 
rectus  of  the  eye.  The  purpose  of  this  connection  is  undoubtedly  to  aid  in 
maintaining  the  equilibrium.  This  connection  is  well  shown  in  the  accom- 
panying diagram  (Fig.  1),  drawn  by  Dr.  E.  W,  Taylor,  after  a  plate  by 
Edinger, 

It  is,  therefore,  absolutely  necessary  to  determine  whether  a  muscular 
condition  is  anatomical  or  pathological,  for  if  the  trouble  is  due  Uj  over* 
stimulation  of  the  muscle  fi-om  pathological  cvmditions,  it  is  obvious  that 
operative  interference  is  improperj  as  in  cases  similar  to  the  one  reported 
aUwe  it  is  evident  that  uprm  the  re-establishment  of  more  normal  aural 
conditions  the  ivsult  of  an  opi-atiou  would  be  disastrous.  When  the  irri- 
tation proceeds  from  degenerative  diseas^e  of  the  brain  or  spinal  coni^  an 
operation  gives  very  little  l:»enefit,  for  the  continuance  of  the  nervous  irri- 
tation socm  reprotluccs  the  sijme  condition  that  existed  l)efore  the  openition. 

This  last  phenomenon  is  not  to  be  confounded  with  that  re-establish- 
ment of  a  muscular  error  after  a  graduated  tenotomy  which  is  due  to  the 
development  of  a  latent  insufficiency.  This  it  is  which  so  often  makes  it 
necessary  to  do  repeated  operations  in  these  eases,  a  fact  which  has  brought 
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Opprobrium  nn  tins  method  t>f  procedure.  If,  however,  the  latent  insiiffi- 
cieticy  k  develai>ed  as  much  m  possible  bj  the  use  of  prisma  immediately 


before  the  oprmtion,  \m  am  gtiulnate  the  ainouiit  of  operative  prDc^dm^ 
that  gupplemeutarv  op^sdoi^  can  be  to  a  great  extent  avoided. 

EPILEPST. 

Epilepsy  may  he  regarded  a^  a  symptom-complex  which  oocnrs  in  per- 
§  predisiK¥*ed  thereto  from  a  greal  variety  of  causes.  Many  of  tliesie  me 
organic,  as,  tor  in^^tauef ,  depressed  fractures  of  the  cranial  boees,  tumors  of 
the  bnuD,  Bvphllis,  meDingitis^  absoeaa  of  the  brain,  periphetal  nerve  dis* 
€•80%  or  anatomical,  as  in  porencepbalie  brains.  In  all  dbese  instanoei  it  ia 
evidently  purely  a  !<ymptom.  Tbe  same  e^rmptemHsomplez,  boweverf  may 
be  pmipitated  by  purely  functiotml  candca  in  pmow  predbpoeed  thmtoi 
—mental  or  gastric  disturbances^  fatigue  or  exciteokeiit, — and  in  these  ~:r 
it  is  abci  only  a  eymptom  indkating  a  tendency  towards  ihia  Sam  «f 
ntmns  eseitabiltty ,  la  all  pffobabilitr  liia  ao-calkd  idiopatUe  tpilep^  is 
aldo  purely  a  symptodn-edDiplex  exi^ng  in  persons  pmli^oacd  ther^  and 
pm^ilated  by  some  hm^mml  reflex  distarfaaDce  wlucb  is  undisocmred, 
and  probably  as  yet  nnsospeeftcd. 

It  iindoiihieilly  true  that  tbe  ajrnipim-ocnplex  whidi  ve  9fak  o£  as 
epili!>p^  may  Imn  its  startiaf-poiat  in  ocular  sliaiii,  and  may  be  prrmiled 
by  the  corrcetion  of  the  erai  when  thi$  mw  is  simply  fcfimetim,  as 
the  following  c»  irill  shew.  Maiy  B.,  thirtetn  jmn  of  age^  Imd  iht  iA- 
hmng  tumh  kisti^.  An  aant  on  bcr  motber'a  aide  had  chorea.  The 
Mm'MmpAerwm  wm^  A  mUt  of  the  patiiM  had  had  *^  fttnlii^it^ 
lbraloi«lim&  IIm ahitr  had  w  miw aT i^Mlion, fatt  did  mI 
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glasses.  The  patient  had  always  lieen  well  up  to  her  eighth  year,  when 
she  had  cpileptie  convulsions  preceded  by  a  cry,  after  which  she  became 
rigid  and  had  general  cooviilsive  nioveraents.  She  would  remain  uncoil- 
scious  for  some  moments,  and  after  recovery  from  tlie  attacks  was  sleepy. 
She  was  much  more  subject  to  these  attacks  when  she  attended  school,  and 
they  had  continued  with  more  or  less  frecpieney  for  five  years.  She  had  a 
niarktd  hypermetropic  aBtigniatl-^m,  for  which  glasses  were  prescribed*  She 
had  one  slight  convulsion  on  the  night  following  tlie  first  day  of  wearing 
glasseSj  after  which  there  were  no  more  epileptic  convulsions.  If,  tljeUj  this 
distiTssing  neurotic  condition  can  be  prevented  by  the  correction  of  a  re- 
fractive error,  there  is  no  reason,  aS  has  been  urged  l>efore,  why  an  ocular 
strain  coming  from  a  difficulty  in  maintaining  binocular  vision  should  not 
also  precipitate,  in  cases  predisposed  thereto,  epileptic  convulsions.  It 
would  seem  also  to  be  well  established  as  a  matter  of  fact,  as  well  as  from 
analogy  in  other  functional  nervous  disturbances,  that  the  symptmn-cora* 
plex  called  epilepsy  soon  tends  to  become  a  fixed  habit,  and  the  more  the 
brain  has  been  subjected  to  periodic  discharges  of  nervous  force  of  this  sort 
the  more  prone  it  becomes  to  related  attacks*  Not  only  this,  but  the  ten- 
denc}'  is  for  the  attacks  to  become  more  and  more  severe  as  time  ^jes  by, 
and  it  is  not  impossible  that  in  persons  of  neurotic  family  history  and  of 
great  nervous  excitability  themselves  a  habit  of  this  sort,  which  at  fii'st 
might  have  been  discontinued  if  the  particular  source  of  nervous  frritation 
had  been  early  removed,  may  in  time  become  so  fixed  and  overpowering 
that  it  may  continue  after  the  original  cause  is  removed,  and  the  attacks 
then  he  precipitated  by  many  other  sources  of  reflex  nervous  irritation. 
If  this  is  true,  it  is  clear  that  the  earlier  the  source  of  a  reflex  nervous 
irritation  which  is  producing  epileptic  convulsion  is  removed  the  greater 
is  tlie  chance  of  a  radical  cure. 

Of  course  no  one  will  argue  that  an  epilepsy  due  to  an  abscess  of  the 
brain  or  to  ^yphilm  coukl  be  cui-ed  by  removing  the  ocular  strain  if  present. 
Neitlier  would  any  one  argue  that  epileptic  convulsions  due  to  a  chronio 
mcningitii^  could  be  cuml  by  the  removal  of  any  source  of  ocular  strain. 
The  most  that  could  be  expectetl  from  an  operarion  in  such  a  case  would  be 
that  the  fatigue  from  the  use  of  the  eyes  for  near  work  should  not  thereafter 
be  a  direct  cause  of  an  epileptic  attack.  Whether  it  would  be  advisable  to 
operate  would,  of  course,  depend  entirely  upon  the  history,  which  might 
show  that  the  conviilsrons  frequently  followed  near  work.  When  the  epi- 
leptic tendency  exists  without  any  organic  change  in  the  brain,  it  is  evident 
that  any  reflex  irritation  may  be  a  precipitating  cause  of  the  nerve  habit* 
Under  such  Cfmditions  ocular  strain  is  one  of  the  many  sources  of  irrita- 
tion,  and  if  the  principal  source,  an  operation  which  does  avray  with  the 
fatigue  will  undoubtedly  be  of  much  benefit  to  the  patient.  The  amount 
of  relief  from  the  epileptic  attacks  which  may  be  derived  from  doing  away 
with  ocular  strain,  when  tliat  is  the  pre<'!pitating  cause,  will,  of  course, 
vary  in  proportion  to  the  length  of  time  that  the  patient  has  been  subject 
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to  such  nervous  crises,  and  the  most  brilliant  results  \sHl  be  obtumed  in 
cases  in  which  the  epileptic  habit  has  not  been  of  long  duration. 

In  my  personal  experience  the  most  sneeessful  cases  are  among  cbUdrai 
and  young  adults  who  are  still  studenta^  or  whose  occupations  are  guch  as 
to  make  great  demands  upun  the  eyes  at  the  time  when  the  0rst  epileptic 
convulsion  occurred.  A  t^sisc  in  pnnt  is  that  of  a  boy  eleven  years  of  age^ 
who  was  brought  to  me  on  September  24,  ISSi).  He  had  epileptic  com  nl- 
sions,  the  first  of  wdiieh  had  occurrtni  a  year  before  his  visit  to  nie*  At  this 
time  he  had  two  attacks  with  a  short  interval  between  tliem.  He  bad  no 
more  until  March,  1889,  when  a  tiiird  c<jnvulsion  tieeurmL  This  one  bad 
been  followed  by  a  number  at  varying  inter%'als  in  the  succcediDg  &ii 
months.  He  complaint^d  of  a  slight  headache  much  of  the  time.  Said  his 
eyes  ached  sometimes.  Hud  taken  bromide  of  pitassiuni  regularly  the  last 
six  months.  V.  o,  s.  ^  20  /  X  V  +  5,  V.  o.  d  =  20  /  XV  +  4.  An  exopho- 
ria of  3^  was  manifest.  No  hyperphoria.  On  September  30  an  exarainntion 
of  the  refraction  under  atropine  showed  H.  o.  u,  =  ,50  D.^exoplioria  4®, 
Glasses  were  prescribed  for  diagnostic  puqxjses,  correcting  the  error  of  re- 
fmction,  and  each  lens  contained  a  2*^  prism^  tlie  base  of  which  was  placed 
towat*ds  the  mctiian  line.  These  were  worn  until  November  4^  when  he  re- 
l>orted  that  he  had  l>e<*n  quite  well  in  the  interval,  except  for  a  slight  bead- 
ac*he  at  times.  Exo  mi  nation  sliowed  an  exophoria  of  7*^-  The  lenses  wene 
then  reversed,  and  tlie  bases  of  the  prisms  placed  outward.  On  November 
14  It  was  rciMirt4>d  that  he  had  been  nuich  more  rt^tlcss,  had  suflered  rauch 
more  Crom  headat^he^  and  had  had  several  epileptic  convulsions.  The  mani- 
fest exophoria  wa^i!  then  only  l^j  due  to  the  stimulation  of  the  weak  musci 
by  the  burden  placed  on  them  by  the  armngemcnt  of  the  prisms.  On  Jan- 
uary 18j  1890,  1  did  a  graduated  tenotomy  of  the  external  retins  of  the 
right  eye,  leaving  only  the  last  few  fihrea  on  each  side  of  the  tendon.  The 
immediate  result  of  the  operation  was  orthophoria  at  twenty  feet.  On  De- 
ceral>er  4  of  the  same  year  the  mother  rei>orted  to  me  that  the  boy  ajipmix^ 
much  brighter  since  the  operation,  and  that  the  epileptic  man ifestut ions  h 
been  confined  to  two  attacks  of  petit  mal,  one  of  which  occurred  after  a 
fatiguing  day  in  the  city  and  the  other  after  watching  a  procession  for  eiglit 
hours.  On  July  1,  1897,  In  response  to  a  written  inquiry^  I  was  informed 
that  the  young  man  wjis  m  jierft-ct  health  and  had  completed  his  second 
year  in  college.  He  had  had  no  epileptic  manifestations  since  the  two 
attacks  of  petit  mal  above  reported,  and  had  worn  no  glasses  since  the 
operation. 

CHOEEA. 

As  with  epilepsy,  so  chorea  may  also  be  regarded  as  a  syniptora,  a 
motor  disturbance,  which  is  characterized  by  phyaical  movements,  indi- 
cating an  irritative  nervous  process.  Choreic  movements  may  be  due  to 
organic  disease,  as,  for  instance,  post-hemiplegic  chorea,  and  perhaps  the 
so-called  Huntingilon^s  chorea,  which  is  an  hereditary  disease  and  goes  on 
to  mental  disturbance  and  death ;  but  in  a  large  pro[K)rtion  of  all  choreic 
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IHiaes  tlii>  choreic  intivenicnt^  aii?  ouly  a  symptom  which  is  produced  in  per- 
iods pre<i  imposed  thereto  by  some  irritiitive  nervous  condition.  Many  eases 
have  a  history  of  rheumatism  and  endocarditis,  and  it  has  been  argued  that  a 
condition  ariising  from  rhcumatisnij  then  having  endot*arditiSj  and  after  that 
chorea,  was  due  to  a  toxic  condition  resulting  from  rheumatism,  or  that  all 
three  coiiditittns  came  from  some  nntecedent  toxic  source*  If  either  of 
these  suppositions  were  true,  it  does  not  plar-e  chorea  anywhere  except  as 
a  symptom.  A  large  pro£Jortlan  of  choreas,  however,  happen  in  childhood, 
when  nervous  disturhant^  are  easily  precipitated*  and  very  oflten  commence 
ID  the  early  spring  months,  when  ehildn?u  have  been  in  SL*hool  all  winter 
and  often  studying  by  artificial  light.  These  coses  upon  being  removed 
from  school  recover  during  the  long  summer  vacatit)nj  and  the  choreic 
movements  reappear  ooly  after  they  liave  returned  to  school  and  again  used 
their  eye.'*  for  study  some  months.  In  my  ejcjierieuce,  audi  castas  are  more 
apt  to  he  due  to  errors  of  reftm^ion  than  to  muscular  anomalies,  and  chil- 
dren who  have  been  removed  from  school  two,  three,  or  four  suet^ssive 
years  in  the  early  spring  months  will  often  have  no  return  of  the  symptom 
if  proper  glasses  are  used.  The  following  c^ase  k  a  good  example.  Minnie 
F,,  seventeen  years  of  age,  had  the  following  family  history.  One  aunt  on 
the  mother's  side  had  chorea,  A  brother  thirteen  ymrs  old  has  had  four 
attacks  of  chorea,  the  first  when  he  w^as  seven  years  old.  The  patient  is  the 
tliird  child  of  live,  and  has  had  rheumatism*  In  January,  foiu*  years  before 
the  first  visit  to  the  hospital,  she  dcvclojied  chorea  of  such  a  severe  ty|>e  that 
she  could  not  sit  in  a  chair,  or  feed  or  dress  herself  without  aid.  She  was 
removed  irom  school,  sent  into  the  country,  and  returned  at  the  end  of  ten 
weeks  well.  In  January  of  the  following  year  slie  had  a  secfjnd  attack, 
lasting  between  thii?e  and  four  months.  The  movements  at  this  time  were 
not  as  great  as  those  of  the  previous  year*  The  following  Dex-emlxir  the 
condition  returned  in  as  severe  a  form  as  when  it  first  appeared.  All  three 
attacks  were  preceded  for  some  wwks  by  twitching  of  the  musck»s  of  the 
face,  es|>ecially  about  the  eyes*  Physical  e.xaraination  showai  slight  mitml 
regurgitation.  She  had  taken  Fowler  s  solution,  but  had  eeascxl  four  weeks 
before  her  visit  to  the  hospital.  The  choreic  condition  was  well  market! ; 
there  were  violent  twitchings  of  both  npi>er  and  lower  extremities.  Upon 
examination,  hypermetropic  astigmatism  was  found,  and  glasses  were  pre- 
scribed. Tiiere  was  an  immediate  cure,  and  there  has  been  no  relapse* 
When  correcting  tlie  error  of  rcfmetiou  does  not  prevent  a  return  of  choreic 
movements  and  when  muscular  anomalies  are  present,  it  would  seem  logical 
that  eorrection  of  these  conditions  migiii  be  nect^ary  in  order  to  prevent  a 
return  of  the  choreic  condition,  and  this  supposition  proves  to  be  a  fact  upon 
trial,  as  the  following  case»  reported  by  Dr.  F.  E»  Cheney,  will  show.  A 
boy  eight  years  of  age  was  first  sc^n  in  the  oplitlialmologiml  out-p£iticnt 
.department  of  the  Massachusetts  General  Hospital,  July,  1 889,  The  mother 
of  the  child  reported  that  the  chorea  \ye^n  during  his  fifth  year,  and  although 
the  twitchings  were  at  times  very  slight,  he  hs^  never  since  been  entirely 
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free  imm  ihvm  and  was  constantly  ijubject  to  vlolciit  attacks,  wbieh  were 
mucli  more  frequeDt  when  lie  was  atteoding  school*  He  Lad  never  com- 
plained of  pain  in  the  eyes  or  of  dizzioess*  Witiim  the  last  few  mootljs  m 
iglit  convergence  of  the  left  eye  had  been  notic?ed.  The  patient  was  first 
n  at  the  nenrological  oiit-patient  department  of  the  same  hospital^  Octo- 
ber, 1887^  five  Dionths  alier  the  oommencement  of  the  chorea.  He  was  al 
that  time  under  treatment  nearly  three  niunthSj  when  he  was  reported  to 
have  been  nearly  well,  A  few  moiitlis  later  he  had  a  second  attack^  suc- 
t^eeded  l>y  others.  At  the  time  of  his  visit  in  1889  the  choreic  movettieats 
were  said  to  have  bt^cn  of  considerable  severity  far  more  than  two  mootbs^ 
the  twitchings  involving  the  muscles  of  both  iip|>er  and  lower  ejttrcmities^ 
neck,  and  face.  Examination  under  atropine  showed  the  following  condi- 
tioQs^  Hypermetropia  1.50  D,  o.  Also  that  when  a  colored  glass  was 
placed  before  one  eye,  diplopia  ensued,  and  the  left  eye  converged  slightly. 
There  was  an  esophoria  of  8^*  Glasses  were  prescribed  for  constant  use. 
The  oorrcttion  of  the  refmction  produced  little,  if  any,  change  in  the 
patient's  condition.  A  n  o|iemtion  for  the  correction  of  the  mnscular  anomaly 
seemed  indtcattxlj  and  Dr,  Cheney,  on  August  8,  did  a  complete  tenotomy  of 
the  left  rectus  iuteruus.  The  patient  returned  live  days  later  decidedly  better. 
The  twitcljings  were  not  severe  and  were  far  less  frec|uent,  Augtift  20 
the  twitchings  had  nearly  cea^^^etL  Oct4iber  1  there  were  no  choreic  move- 
ments ;  the  boy  was  attending  school  and  i)erfe<rtly  well  in  every  respect. 

In  the  symptom-ctjmplex  tidied  chorea,  as  in  epilepsy,  the  amount  of 
relief  which  may  t>e  obtained  from  doing  away  with  the  ocular  strain  will 
depend  upon  how  long  the  condition  has  oon tinned  and  how  fixed  the  bmin 
habit  has  bee^ime;  hut  I  have  seen  young  |>ei»ple  pursue  an  educative  cotir^ 
of  eonsidenible  difficult)^  after  relief  of  muscular  anomalies  when  all  pre- 
vious efforts  by  general  tre^atmcnt — physical  eare,  mental  quiet,  or  comee- 
tion  of  the  errors  of  refraction — had  not  prevented  a  return  of  the  choreic 
movements  whenever  studies  had  been  resumed. 

As  epilep^iy  may  be  regarded  as  a  nervous  disturbance  which  erpressvs 
itself  through  the  irritation  of  the  motor  centres,  so  migraine  may  Ije  re- 
garded as  a  nervous  disturbance  which  expresses  itself  through  the  irritatioti 
of  the  sensory  centres.  An  attack  of  migraine,  as  a  rule,  comineiioes  willi 
waves  before  the  eji^  with  perhaps  an  apparent  rotation  of  circular  objeetSy 
or  a  lateral  movement  of  vertical  lines.  These  symptoms  are  often  fol- 
lowed by  temponiT)*  loss  of  the  whole  or  a  portion  of  the  field  of  vision, 
aoeompanied  by  diEztness  and  nausea  ;  this  in  turn  is  succeeded  by  a  viulettt 
btadacfae,  often  lasting  for  hours.  That  migraiite  is  cktsely  alli^  to  efii- 
leptie  convulsions  would  seem  to  be  acknowledged.  As  in  ^il^isy,  fli> 
here,  v&riotis  causes  may  precipitate  such  a  nenre-fitorm, — excitement^  gf^. 
eial  bodily  fatigue,  emotional  ejEperiesces,  and,  faisl  but  not  kasi,  noolar 
fatigue.    There  would  seem  to  be  no  reaam  why  attacks  of  migrmim 
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should  not  be  prmpitatt'd  by  the  siinie  ocular  strains  that  precipitate 
epileptic  convulsioiiJ5,  but  my  own  experience  leads  me  to  think  that  re- 
fttictive  strain  is  a  raueli  more  fruitful  cause  of  attacks  of  migraine  than 
abnormalities  of  the  ocular  muscles. 

In  regard  to  the  treatment  of  any  functional  nervous  disturbance  by 
operation  upon  the  ocular  ratjsclesj  it  is  evident  that  success  is  absolutely 
dependent  upon  an  accurate  diagnosis,  and  we  must  satisfy  ourselves  in  the 
presence  of  neurasthenia,  epilepsy,  chorea,  or  migraine,  not  only  that  there 
is  a  lack  of  balance  of  the  ocular  muscles,  but  that  the  muscular  error 
is  a  direct  precipitating  cause  of  tliese  attacks.  No  one  will  dispute  tJiat 
this  accuracy,  so  much  to  be  dct^ired,  is  a  very  difficult  matter;  but  a 
prognosis  as  to  the  benefit  to  he  derived  from  an  oi>eration  can  generally  Ije 
made  with  considemble  certainty  if  prisms  whieli  relieve  the  overbuitlened 
muscle  give  relief  to  the  nervous  symptoms,  and  more  t^pecially  if  prjj^ma 
which  add  to  the  load  of  the  already  overbimlenwl  muscle  increase  the 
nervous  symptoms.  This  metho^l  of  diagnmis  at  tiroes,  however,  utterly 
fails,  as  in  certain  eases  prisms  ]»laced  in  either  direction  will  give  a  tem- 
poi-ary  relief  from  the  symptoms,  due  in  all  probability  to  the  fact  that  the 
combination  which  has  produced  the  fatigue  is  destroyed,  and  the  burtlen 
is  put  on  a  new  place  which  must  in  its  turn  become  fatigued  before  the 
nervous  irritability  is  again  repnxluced. 

All  cases  of  functional  nervous  disturbance  with  anomalies  of  the  mus- 
cular balance  require  patient  study  and  the  use  of  many  expedients,  but 
even  with  all  the  metliods  of  investigation  at  our  command  at  the  present 
time  absolute  accuracy  of  diagnosis  is  in  many  eases  unattainable. 

THE  OPERATION  OP  GRADUATED  TENOTOMY, 

The  technique  of  graduated  tenotomies  is  not  difficult,  provided  the 
instruments  devised  by  Dr.  G*  Stevens  ai^  used.  The  ordinarj^  stra- 
bismua  hooks  and  s<nssors  are  too  clumsy  for  this  deli^*ate  operation. 

The  steps  of  the  o juration  as  devised  by  Dr.  Stevens  are  as  follows. 
The  speculum  having  l>eeu  iuseilied  and  allowed  to  spring  open  only  enough 
to  hold  it  safely  in  placie,  the  patient  is  then  directed  to  fix  the  vision 
steadily  uptju  some  designated  point.  This  point  is  selected  so  as  to  place 
the  muscle  to  l>e  oi^rated  upon  on  the  stretch  and  to  bring  the  seat  of  the 
operation,  where  the  tendon  of  tlie  muscle  is  inserted  into  the  st^lera,  clearly 
into  view.  The  operator  then  takes  his  fine  forceps  (Fig.  2)  and  sti*zes  a 
small  fold  of  the  conjunctiva  dii-ectly  over  the  centre  of  tfie  insertion  of 
the  tendon,  Dmwing  the  little  fold  of  conjunctiva  slightly  tLway  from 
the  eyeball  J  he  snips  the  fold  transversely  with  his  fine  jH>inte<l  tenotomy 
scissors  (Fig.  3),  po  that  an  opening  of  one  millimetre  is  made  through 
the  membrane.  Tlie  forceps  are  then  closed,  pressed  into  tlie  little  o|>eningj 
and  allowed  to  spring  a^Mirt,  after  which  they  are  again  closed,  this  time 
grasping  a  small  fold  of  the  tendon  just  l>ehind  the  insertion.  This  little 
fold  of  tendon  is  then  put  on  the  stretch,  and  a  small  opening  is  made  m 
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tint  muirii'  wit) I  tlif;  fine-jmiutcxl  m-issoiu    One  blade  of  the  seissors  is 
ium^rtal  beumth  the  Ufodoo,  wlikh  Is  then  disseotal  i"mm  the  eyeball  by  little 

mipB  procwding  towards 


Fig,  3. 


one  edge  of  tlie  teQdoit 
lar  as  tlie  u|K^mtor  deems 
sufficient  to  meet  th^  pe- 
quircments  of  the  esse. 
Then,  turning  the  scissors 
in  the  dii'oetloD  of  the 
other  boitler^  the  pro- 
cedure is  repeated  in  tha^^ 
direction. 

The  speculum  is  thm  ^ 
removed  and  tlie  condi- 
tion of  the  ocular  bahuiof^ 


it  tasted.  If  any  considerable  amount  of  the  original  emir  reinaios,  the 
SfK^ulum  m  rephictd  and  the  incision  in  llie  insertion  of  the  tendon  extended 
a  minute  amount   This  is  done  hy  inserting  the  slender  hook  (Fig.  4) 


detirmming  the  point  to  which  the  direction  hm  hem  carried  in 
fUifCtMHtp  and  if  be  finds  rmm  to  cany  the  aeetioo  fiutber  id  eitber  directioii^ 
ht  ckif«  mK  a^ag  the  slender  book  for  a  pM^  or  retmin^  to  iamps, 
afber  wbtcb  tbt  milar  faakiKe  is  ^ain  te^^ed  The  opentioo  in  cases  in 
wbkli  the  cffor  b  not  lar^  shtMild  be  coutijiiied  until  a  cmiilitioii  of  ortbo- 
pbormkraKfaidiif  lluscsa  be  dooe  without  deiacUj«g  tlie  feefiiiM  cai^^ 
feral  tlw  Mwnt  Am  h  llhAr  ti>  be  a  gnslB-  d 
tliaii  iffill  be  feund  a  few  bouts  or  daj^  later.  In  i 
AmM  aifw  be  wlit«^  mremA  fiw  ils  aUtebMal  wahm  adaal  H 
am  fefirfMil:  bnittf  ima  aay  auidut  tUa  AaM  uoemwml  mm 
tcmktkm  mdtt  a        iletieale  ntnre  aost  he  at  oaee  iMMi»  i  im 

MaAr«»littfea^|paKiUeirf^eitker  li^  lhekMtiMlhe< 
mth  cmc  cnre  waKal  tfce  «|mor  h«i  pwitoai  m  mmStim  mt  < 
lie  ffmwafnl  iKfcjahi  ii 
f^niis      Ml  «r  th 
in  ^  €M|metm  win        t«»  W  ^ 
#f  Ae  ifuffir—  Aiaprf  % 

Utslrae  ^b^tbt^wyaf  Itfe  |iiiiH?iin  faie  |    ugltl  kh^^i 
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the  value  of  this  theory  and  as  to  the  facts  pri^scnteil  from  tinm  to  time  in 
its  substantiation  has  beeu  retardetl  by  tlie  ovcr-entliuslastic  statement's  of 
some  of  its  advocates. 

Not  only  this,  but  the  extreme  laudation  of  the  benefits  to  be  derived 
from  the  operatioti  of  jmrtial  tenotomy  has  led  many  surgeons  to  ttike  up 
tlie  method  with  entliusfasm,  and  as  a  natunil  result  the  operation  has  been 
too  indisc^riminately  and  indiscreetly  utilized »  It  has  not  been  duly  con- 
sidered that  a  tenotomy,  whether  partial  or  complete,  is  a  nmeh  more 
serious  proeedure  tlian  the  prescription  of  lenses^  and  less  easily  remedied  if 
the  exjiected  results  are  not  attained.  Many  practitioners  have  also  been 
too  ready  to  accept  a  manifest  ninsciilar  error  as  a  jiermanent  defect,  and 
have  not  appreciated  the  necessity  of  a  thorougli  study  of  such  eases  running 
over  long  periods  of  time,  in  order  to  establish  an  aeciirate  diagnosis.  Some 
nphthalmalogists  believe  that  whenever  an  error  of  refraction  exists  it 
should  he  corrected,  whether  it  is  giving  rise  to  ocular  or  nervous  symptoms 
or  not,  and  such  practitioners,  whenever  tliey  liave  become  convinced  that 
the  refractive  and  nmseular  errors  were  of  e<|ual  imiKirtance,  have  attempted 
to  correct  all  muscular  errors  wherever  found,  and  tliis  has  rt^nltetl  in  much 
meddlesome  surgery*  Again^  only  too  oflen,  if  a  muscular  error  has  been 
found  coincident  with  functional  nervous  disturbance,  it  has  been  immedi- 
ately assumed  that  the  ocular  eunditiou  was  the  (•nuse  of  the  ncrv^oiis  defect 
without  any  attempt  to  prove  that  the  two  conditions  were  cause  and  effect. 
The  inevitable  result  has  followed  that  the  operation  has  been  done  when 
the  reflex  (muse  of  the  nervous  disturbauf?e  has  been  tlie  disarrangement  of 
function  of  some  otlier  organ  of  the  body  not  in  any  manner  associated  with 
the  oi^ular  condition.  Not  only  this,  but  operations  have  undoubtedly  beeu 
done  when  the  rtcular  conditions  were  in  themselves  only  a  symptora,  and 
it  has  been  overlooked  that  inequalities  of  muscular  balance  may  be  due 
simply  to  disturbances  of  tlie  nerve-supply  of  the  aflFected  muscles,  as  in 
the  early  stages  of  loct>motor  ataxia  and  tumor  of  the  brain,  or  in  the 
course  of  a  chronic  meningitis. 

Such  errors  can  in  most  eases  be  avoided,  even  when  the  diagnosis  of 
the  organic  nervous  lesion  is  very  difficult  or  impossible,  by  a  longer  study 
of  the  eascs^  which  will  show  that  the  error  is  a  constantly  increasing  one, 
or  that  it  is  trausitory  and  atypical.  Such  errors  are  inherent  in  all  new 
methods  of  procedure,  and  always  bring  discredit  uj>on  new  and  radical  lines 
of  treatment  until  experience  has  taught  the  true  value  of  the  method,  and 
determined  when  it  is  and  when  it  is  not  indicated. 

No  accepted  surgical  proceed ure  is  always  succ?essful  in  all  hands  and  at 
all  times,  and  no  operation  should  be  condemned  Ijecause  it  is  not  invariably 
success  fuL 

The  chief  difficulty  has  been  that  o^jerators  have  not  appreciated  the 
many-sidedness  of  the  subject  and  the  difficullies  of  the  diagnosis. 

It  is  too  early  as  yet  to  estimate  even  approximately  the  relative  im- 
portance of  ocular  strain  in  the  production  of  functional  nervous  disturb- 
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The  toxic  amlilyopias  (inloxicattomambl^opim  of  the  Geririans)  nat- 
unilly  include,  to  quote  Leber's  dcfinrtiotij  all  amblyopias  and  amaurosea 
caused  by  toxic  aubstaiic^,  the  word  amblyopia''  being  employed  with 
the  understanding  that  it  denotes  obscurity,  and  the  word  "  amaurosis"  more 
or  less  complete  hm  of  visiou ;  for  example,  "  tobacco-aniblyopiaj"  but 
qiuBine-amaurosis/' 

GlaB8ifLcation. — A  chemical  classification  id  disadvantageous  because 
Bubstaneca  chemically  different  may  produce  singularly  analoguUB  ocu'ar 
symptoms.^  The  arrangement  of  the  drugs  simply  in  alphaljctieal  order,  as 
recommended  by  Knies,  has  nothing  to  commend  it.  Although  in  certain 
instances  a  clinical  distinction  may  be  drawn  between  retrobulbar  nenritis 
and  intoxication-amhIyo[«ajthe  latter,  as  Groenouw  puts  it,  being  a  special 
form  of  retrobulbar  neuritis^  from  the  anatomico-path(.Jogiail  stand-point 
they  <5annot  always  be  sharply  sepamted*  Indeed,  Seliraidt-Rimpler  is  nn- 
williug  to  make  any  separation  at  all,  Casey  Wotd's  classification  of  the 
poisons  into  those  that  directly  affect  the  optic  nerve,  those  that  produce 
other  forms  of  optic  nerve  and  retinal  disease,  and  those  that  give  rise  to 
amblyopic  symptoms  unaccompanied  by  retinal  or  optic  nerve  lesions,  is  in 
many  respects  the  most  satisfactory  one  that  thus  far  has  been  suggested. 

Recent  work  with  new  histoh)gical  methods  indicates  that  scion  we  will 
be  in  position  to  establish  a  satisfactory  pathological  classification  of  the 
toxic  amblyopias;  but  even  then  it  will  be  unwise  to  drsj>ense  with  the 
name  of  the  drug  which  originates  the  visual  defect, — e.g.,  alcoholic  ambly- 
opia,— ^because  this  name  bears  the  same  descriptive  relation  to  the  disease 
it  causes  tliat,  for  example,  '^albuminnrie'*  does  to  the  retinitis  which  is 
often  associated  with  nephritis. 


^  Von  Jak^li,  in  his  cotnprohcnsive  work  Di«  VergSftunijen/  '  makes  n  most  eliib- 
omta  chemical  classification  of  alt  of  the  poiaom^  which  U  of  great  Advantage  in  consider- 
ing the  gcnend  toxic  ajmptoms,  hut  not  of  much  help  in  an  anahsi^i  nf  the  ocular 
conditions.  The  author^  in  h)5  easny  on  **The  Toxic  Amblyopias  i  their  Clasaiflcatmn^ 
History,  Symptoms,  and  Pathology/'  attempted  an  arrangetnent  bastid  upon  prominent 
physiological  nod  toxtc  actions  of  the  yarious  substances,  which,  while  convenient  in  many 
mpecttf  ii  Dpiin  to  the  ^ume  objections  that  obtain  in  the  case  of  chem  ical  claaaiflcationa. 
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I,  POISONOUS  SUBSTANCES  OR  TOXINE3  LrBEEATED  BT 
THEM  IN  THE  SYSTEM  WHICH  PRODUCE  AMBLYa 
PIA  BY  AN  ACTION  ON  THE  GANGLION  CELLS,  NERVE- 
EIBRES,  OPTIC  NERVES,  OR  THEIR  VASCULAR  SUPPLY. 

AMBLYOPIA  FROM  ALCOBOL^  AND  TOBACCO* 

(«)  Alcohol^ Amblyopia.  ^^^^m 

History* — Alcoholic  amblyopia  was  descni>ed  as  early  as  1751  IP 
Boerliaave,  aud  was  the  subject  of  a  thesis  by  Edward  Doebtjolin  in  1851» 
which  cuiitains  full  references  to  the  earlier  writings.  De\*al  in  his  well- 
known  "  Traits  de  ramaiirose*'  devotes  a  chapter  to  the  subject.  Later  ctmie 
the  paj>crs  of  Pageiistecher  and  othera,  and  in  more  recent  tinier  UhthoflPs 
masterly  research,^  to  which  special  reference  will  be  made  laten  Even  in 
the  earlier  consideration  of  thiji  anbject  the  difficulty  of  separating  cases  of 
amblyopia  due  to  alcohal  from  those  due  to  tobafMi-o  has  been  apjiarent ;  in- 
deed, some  writers  are  sceptical  on  the  subject  of  pure  alcohoUamblyopia, 
While  it  must  l>e  admitted  tliat  in  the  majority  of  instances  the  best  that 
can  be  said  is  tliat  one  or  other  of  these  (wiRms— alcohol  or  tobacco — ap- 
jicared  to  be  the  predominjiting  etiological  factor,  still  a  sufficient  number 
of  caBcs  of  apparently  pure  alcohol-amblyopia  are  on  record  to  give  the 
affection  a  distinct  nostdogical  jx^sition** 

Etiologry* — Amblyopia  from  acute  (tlcoholUm  is  rare,  but  lias  been  re- 
corded by  Deneffe,  Hirschberg,  and  others  in  the  form  of  almost  complete 
blindness  without  ophthalmoscopic  change.  Cecil  MaeCoy  and  F.  5L 
Michael^  rei>ort  optic  ncnritis  followed  by  optic  nerve  atrophy^  after  the 
ingestion  of  one  hundrnl  and  twenty  cubic  centimetres  of  wood  alcohols  In 
ral>bits  and  dogs  the  writer  was  unable  to  produce  amblyopia  with  optic 
nerve  lesions  by  inducing  acute  alTOhoHsnr,  Very  rarely  metlic^l  df>ses  of 
whiskey  have  produced  visual  disturbance  (Knapp),  Toxic  dusvs  of 
mdki/i  alcohol^  according  to  Mengin^  may  cause  rapid  blindness. 

Amblyopia  from  the  chroiuc  abuse  of  alcoholh stimulantg  is  a  much  more 
common  affection  tJian  the  one  just  described,  constituting^  according  to 
Galezowski,  one  per  cent,  of  all  cases  of  toxic  amblyopia,  and  furnishing 


"  Amblyopm  n'caht^Uca,  amb!yopia  pcjtatorutrji  ttmblyopia  crapulen,  a.inb'yo 
ex  nhum. 

'  Tobacco-ftmblvopiii,  tii(?otiTie-iiTiibiyopift. 

•Gmpfe^s  Archiv,  188fl,  Bd.  xxxii.,  Abtb.  IV.,  8i.  ^^\0B,  and  Ibidem^  1SST, 
«iui,  Abth,  I.J  8a.  251-S18. 

*  Connor  f  Jnurnnl  of  the  American  Medical  Asaociation,  lfi»0,  vol  x\v.  217)  rt- 
pnrts  instnnces  of  pure  ftfeohol-wmblyopia.  Femnndei  (Arcbive*  of  Ophlbjilmnloq-y,  18&2, 
voU  i:cY*  p  521*]  bus  frequently  observed  alcohoUc  amblyopbi  in  Cuba,  T^ibscco  h 
nothing  to  do  with  this  conditSoni  because*  in  his  experience,  Havana  trtbneco  never  p 
duces  amblyopiii  witbf>ut  first  cnusins-  some  preceding  conititutipnal  aflectioa. 

*  New  York  Mt^iciil  Record,         voL  WlU  No  23L 
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sixtj-foiir  of  the  one  Inindml  and  tliirty-^i^ht  cases  of  toxic  amblyopm 
analyml  by  Uhtlioff  ^  at  Sclioeler's  clinic  in  Berlin. 

The  amblyopia  ia  more  apt  to  ocxjur  when  the  Bpirituous  liquors  con- 
sumed contain  impurities  than  when  they  are  of  good  quality,  but  it  is  not 
positively  known  that  adulterating  substaooes,  as  amy  lie  aleohol,  cnipyreu- 
matio  oil^  wormwood,  oil  of  junijKT,  eta^  are  of  tlieraselves  sjxxnally  liable 
to  create  visual  disturbances,  Tcrson^^  however,  has  seen  over-indulgence 
in  abdnthe  cause  blindness  and  white  atrophy  of  the  disk  in  an  alcoholic; 
subject.  Alcoholic  amblyopia  is  more  common  among  men  than  among 
women,  and  is  mrc  before  the  thirty-fifth  year. 

Symptoma. — The  usual  ocular  symptoniB  of  this  affection,  according 
to  Uhthoffj  arc :  defixtivc  central  vision  (one-third  to  one- fortieth  of  nor- 
mal), jiathologtcal  whiteness  of  the  temporal  half  or  lower  and  outer  quad- 
rant of  the  papilla,  and  a  central  relative  scotoma, — i.e.,  a  8Cot*jma  fur  red 
and  green.  In  rare  cases  there  h  a  small  centml  scotoma  for  blue,  and  ex- 
ceptionally a  small  absolute  central  scotoma  surrounded  by  a  blue- blind 
mm  and  more  peripherally  by  a  red-green-blind  region.    (Figs.  1  and  2.) 


FlQ.  1. 


Aleohol-imWyopi*,— Small  nbaqlute  wntml  defei-t,  KunonndMl  Ijy  a  mxttomA  for  bine.  (lUiUioff:} 

Sometimes  color  defects  occur  in  the  pcripljcral  visual  field.  Accordiug 
to  Demicheri,^  these  peripheral  scotomas,  usually  soctor-sliaped  and  always 
relative,  are  found  in  the  u[iper  part  of  tlie  visual  field  and  are  to  Ik?  ob- 
served at  an  earlier  date  than  the  central  ones.  Eerger*  has  f^nnid  an  am- 
aurotic zone  around  the  blind  spot  (amaurosis  of  the  ]Teri-papiHaiy  zone  of 
the  retina)  in  cases  of  alcoholic  amblyopia.    Very  rarely  there  is  simply 

>  Loc,  clt,  It  ihould  be  ppmembeitid  thnt  THitboir  ds«eifi«i  all  cmen  nn  «*  Rlooholje" 
when  then*  was  eridenct!  tiiat  alcohol  was  taken  In  exceM  and  tnbatvo  used  only  mod- 

■  Archivw  d'Ophtalmdogie,  Octuberj 

>  Ibideoij  1896,  t  Jtvl,  p.  226.  *  Ibidem,  p.  688, 
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oontractioD  of  the  color-fieUl^,  without  central  soutoma,  (Fig*  3.)  loclotd^ 
even  wheu  there  is  a  central  Beykima^  if  the  field  m  sjiimlly  contracted^ 


Fio-  2. 


RIGHT 


EYE 


AJt^otiol^iimblf  oplA.— UnufUiU  type,  lIlttitTatlpi?  Ictrgc  nbinlnta  oentnl  teetomfti  mmiucdea  hf  m 
KQtcnn&  foT  blue,  (inilliofl'.) 

R.  Wallace  Henry*  believes  it  indieates  that  alcohol  has  been  ihe  prkxlomj 
nating  poisonoug  agent  Tliis  ohsj^n^atioti  requirt^  confirmation.  Ilirseh 
berg's  and  Poetsehke's  contention  that  in  aleoluJ-anibljopm  the  scotoma  is 
perieentml  and  in  tobaceo-amblyopia  paracentral  is  not  correct. 


Alcohol *fiinbl.vnp! ft. —tTftiisual  typ^,  111 lirtm ting  periplu-ml  cnntrflcUon  f>{  the  colof-ffleldi,  wlthoat 

ceil  tr*l  *o0ttjmft,   ( Vh  Uioff.) 

Ill  place  of  the  ophthalmoscopic  picture  usual  in  this  and  other  fortni 
of  toxic  amblyopia,  ljyj>enemia  of  the  ncr\*e-head  and  even  optic  neuritid 
have  been  described ;  rarely  retinal  hemorrhages.    These  appearances  are 


1  The  Opblhfllmic  HevieWi  Februnty,  1896* 
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bably  due  to  a  sli^jflit  moniiigitk,  or  cHmvulsivc  seiziuTs,  which  may  have 
n  present  as  part  of  tli*;  Kiymptomatolygy  of  the  cliroDit*  alcoholism  from  ^ 
which  the  j>atieiit  .siiffered. 

Prognosie. — Under  iavorahle  eirtnimsJanee;^, — that  is,  if  the  disease  is 
early  l'ecoglli^LHl,  prumptly  treated,  and  aijstiiieiK-e  irom  liquor  enforced, — 
tlie  prognosis  h  good ;  bnt  there  is  more  danger  of  permanent  atrophy 
when  alcohol  is  the  eole  or  predominating  poiaon  thm  when  tobacco  as- 
snnies  this  rdie.  Occasionally  the  central  scjotoma  of  alcohol-aniblyopia 
progresses,  or,  mlher,  the  affection  assumes  the  clinical  character isties  of  pro- 
gressive sciDtomatous  optic  nerve  atrophy,    (Fig.  4.)    Complete  blindness, 


Vimial  ^elda  from  &  ca»  of  [jrogfessivc  BCotottmtous  optic  nerve  utmphy  of  IojeIc  origin* 


however,  from  this  form,  or,  indeM,  any  form  of  toxic  amblyopia  is  rare^ 
ooBStitnting  0.039  per  cent  of  2o2S  f*ases  of  blindness.* 

Pathology  and  Pathological  Anatomy. — This  subject  will  be  oon- 
sitlered  on  page  809  in  connection  with  the  pathology  of  tobacco-  and  to* 
bflceo-alcohol-aniblyopia. 

(A)  Tobaceo-Amblyopiu. 

Hietory- — As  early  1792  Boer^  api>ears  to  have  been  acquainted 
witli  tobacco- ambl)^upra,  but  the  first  scientific  statement  in  regard  to  this 
affet^ion  originated  with  Mackenzie  in  In  1863  J,  Sichel,^  in 

France,  and  Jonathan  Hutchinson,*  in  England,  carefully  studied  the  affec- 
tion, A  tew  yearn  later  appeared  the  communications  on  this  subject  by 
von  Graefe,  Eug«>lhardt,  Erismau^  Forster,  Leber,  and  others,  in  Germany, 
Nettleship  Ijeing  the  first  observer  in  England  to  draw  accurate  attention 
to  the  color  scotomas. 

While  several  observers  (von  Graefe,  Leber,  Forster)  had  surmised  that 

'  Conault  Nrtye#^  Disease*  of  the  Eye,  second  edition,  p.  774. 
'  Lehre  der  Aiigenkrankh^ten,  Wien»  1792,  Awdter  Tbeil,  S.  66. 

*  Annales  d'OeuJifltiqup,  1863,  t,    p.  83. 

*  Ljineet,  London,  1863,  vol  iL  pp.  636-538;  and  Medico-Chirurgical  Jourttalf  Iion- 
don,  1867,  vol.  i.  pp.  411-420. 

Vol.  IV.— 51 


802 


THE  TOXIC  AMBLYOPIAS. 


cent  ml  scotoma  was  a  gyniptom  of  lesion  of  t  lie  optic  nerve,  it  rematned  for 
Saiiidsohtij*  in  1880,  to  furnish  the  anatomical  praof.  His  obser\"atiom 
wcrt?  followed  by  those  of  Nettleship  and  Edmunds,*  Voesius/  Buiige,* 
Ttiomsf'n,^  Uhthoff,*  othei-s,  Wliile  none  of  these  jmi^ers  related  to 
tobacco-ambljopia  in  particuJar,  tlicv  all  furnished  evidenee  of  the  auaiom* 
iL%\  situation  of  the  lesion  which  muises  one  of  its  promiDent  symptonis, 
— central  amblyopia. 

In  recent  tinicg  the  subject  of  intoxication -amblyopia  with  partieular 
raferenoc  to  the  iiifluenct*  of  tobacco  has  been  investigated  by  Groeiiuijw  ^ 
and  by  the  writer.* 

Etiology, — Amblyopia  from  amde  iQbtmc&-poiBming  in  tlie  form  of 
i^udden  bliQilncss  litis  l>c€n  obi?i>rvcd  a  few  times^  for  example,  after  applica- 
tion of  the  drug  to  a  hoUow  tooth  (Kosmimky),  or  folluwiiig  an  enema 
(J.  B.  Wilkinson).  According  to  the  author's  exi>eriments,  acute  tobacco- 
poiHoning  in  animals  does  not  produce  demonstrable  lesions  in  the  optie 
nerves.    The  inner  layers  of  the  retina  were  not  examined* 

Amblyopia  from  the  chronic  abuse  of  tolmcoo  (chronic  itjhumo-jmiHmiing) 
may  be  caused  by  smoking  iitrung  tobacco,  either  in  pipes  or  cigars,  by  the 
int ordinate  consumption  of  cigarettes,  by  chewing  tol*aeco,*  and^  least  com- 
monly, if  at  all,  by  taking  snutf/'*  Dipping/'  or  the  habit  of  rnbbtng 
mnW  upon  the  gnras  with  a  brush  or  chewed  s^tiek, — ^a  practice  said  to  be  coo- 
fined  to  certain  women  of  the  poorer  class  in  the  south  of  the  United  States,^ — ^ 
has  been  credited  with  prtxiucing  toxic  atrophy  of  the  optic  nerve  by  Blitz  " 
and  G.  P,  Hall."  Finally^  amblyopia  may  ot*cur  in  those  who  do  not  use 
tobacco  in  any  form,  but  who  work  in  tolmceo  nianufactories.  The  author 
hiis  seen  one  siicli  tase.^* 

The  quantUjf  of  tobacco  likely  to  be  followed  by  deleterious  effects  on 


*  GimefeV  Archiv,  1882,  Bd.  Abth.  I  ,  S».  I-IIO. 

»  Tranaiictintis  of  tbe  Ophthalmological  Soflely  of  the  United  Kingdom,  1881  ^  vol.  i, 
p.  124. 

»  Onief(^'g  Art'hiv,  1682,       xxrWu,  AUh.  IIL,  201. 

*  Uebcr  die  Ge»ichtafe1d  und  Fmerverlauf  hn  oplijR^ben  I^M^tiUigs-AppAnit,  Halle, 
1884. 

*  Archiv  fur  Pisycbiiitne  tind- Nerve nkfaiikheit*?n,  Bd,  xiii.  8.  852.  •  Loq,  cit 
TGnn^fe'fl  Atchiv,  18?>2,  Bd  xxxviii.,  Abth.  I.,  S*.  t-TO. 

"  Tbe  Toiic  Ainblyopitt.s  Philadelphia,  IS96,  pp.  55J-104 

■  It  IS  diffit'ult  tthiam  ^uUftical  iufiirmation  *m  lim  subject.  Some  authors  ni«tii- 
Uin  thflt  chewing  tobacco  caUi^  ainbljopia  as  fminenlly  n»  smoking;  others*  for  ex- 
ample, Eamaay,  Chnrle*  W.  Kollock^  and  Lautenbach,  aitseii  th»l  they  havi*  never  fteen 
t&bioeo-amblyopia  in  a  patient  who  chewed  tobacco  but  did  t\*iI  smoke.  This  also  hm$ 
hmn  the  author'^  eitperipnce. 

^°  CorBult  Berry,  Tmnaaetioiis  of  tbe  Ophtbalmidn^ical  BrMietv  of  the  United  King- 
dom, 1SS7,  vol.  vii.  p.  T2  ;  and  Nettl^sshlp,  lioyal  London  Dphthatmic  HospiUil  Eeporti, 
188e-87,  vol.  11.  p.  70. 

11  Journal  of  the  Amt^riean  Medical  Association,  18<H)t  Vid.  xiv. 

"*  Intrrnational  Medical  Ma^'azine,  18!)4"96,  tmI  iii,  pp.  178-181. 

"  Consult  also  Dowling,  Cincinuati  Lancet -C' I itiic,  1892,  v*>l.  xxix.  pp.  689,  &Q0.  A 
eontmry  ooneluiion  wai  reached  by  B.  T.  Ely,  Hew  York  Medical  Juumiij,  Aprilf 
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Vision,  or,  in  other  w<irdB|  the  maximum  diiily  safe  dose,  varies  from  thirty 
gnimmes  (Hirachberg)  to  fifteen  gmmmcs  (Groenouw).  In  rare  iust^neefi 
oue*half  ounce  of  stmtig  tobaceo  per  week  has  produced  amblyopia. 

An  im[)ortant  factor  is  the  wm^M  of  the  tobacco,  for  example,  of  the 
cigars*  Other  thiu^  being  equal,  cigars  heavy  in  weight  are  more  likely 
to  produce  visual  disturbance  than  tfiosc  light  in  weight. 

Smoking  while  the  stomach  is  empty,  continual  smoking,  illustrated  by 
the  exprea*!ion  **  never  without  a  pijie  in  his  mouth,"  inhalation  of  the 
Bmoke,  which  tlius  comes  in  contact  with  a  large  surface  for  absorption,  as, 
for  iuistance,  in  cigarette'Sniokiug,  increase  the  dangers  of  a  toxic  influence, 
dangers  which  are  manifestly  heightened  if  tlie  individual  has  chameteristic 
susceptibility, — ^tliat  is,  an  idiosyncrasy  to  the  influence  of  tlie  drug. 

The  relation  of  nicoiine  to  the  production  of  amblyopia  has  not  been 
determined,  except  tliat  it  is  believed  that  tobacco  rich  in  nicotine — ^that  is, 
tolmceo  of  an  inferior  quality — is  more  apt  to  produce  amblyopia  than  the 
higher  grades,  altliougli  tlie  latter  are  not  without  danger*  The  great  vol- 
atility of  nicotine  and  the  presence  of  nuraeroug  other  poisonous  sul)Stance« 
in  toljacco-smoke  indicate,  however,  that  nicotine  ctmnot  be  the  only  active 
principle  at  work,  and  it  is  probable  that  the  poisonous  eftt^te  ol*  tobacco, 
not  only  on  the  oj^tic  nerve,  but  on  the  system  generally,  are  enforced  by 
volatile  alkaloids  fornnxl  during  its  combustion.  It  seems  not  imlikely  that 
pyndhie,  and  leas  markedly  coUodine^  should  Ije  regarded  as  active  toxic 
agents  in  this  respect*^  The  as^iertion  that  the  pajier  in  which  cigarettes 
are  wrap[>ed  is  deleterious  because  it  oontaiua  arsenic  is  not  borne  out  by 
the  analysis  of  Serog.' 

It  is  quite  jxissible  that  nicotine,  or  one  or  more  of  the  many  prin- 
ciples freely  present  in  tobacco -smoke,  liberate  some  toxic  influence  in  the 
gystem  which  must  he  held  accountable  for  the  disease,  which,  in  other 
wonls,  depends  upon  a  species  of  mdo-intoxicaimi.  Horner  long  ago  con- 
tended that  neither  tobacco  tior  alcohol,  as  such,  was  the  direct  toxic  agent 
in  cases  of  central  amblyopia,  but  that  together  these  drugs  pHxluc^^ 
chronic  gastric  catarrh,  which  in  its  turn  establishctl  a  chronic  anaemia  of 
the  optic  nerve^  terminating  hi  the  pathological  changes  which  are  found  in 
this  disease.  Sachs'  maintains  that  even  in  the  pure  tobacco  cases  certain 
complex  clieinical  combinations  occur  in  the  stomach,  and  there  is  a  result- 
ing transformation  of  the  normal  gastric  juic^  into  acids  of  the  fatty  type, 
which  combine  with  nicotine  into  substances  which  are  more  injurious  than 
the  simple  tobacco  bases  themselves.  This  observation  is  important  in 
connection  with  certain  experimental  work  under  the  direction  of  Dr, 
Casey  Wood,  not  yet  published,  which  indicates  that  certain  stomachic 

'  For  the  further  consideration  of  this  sutiject^  consult  de  SehweinitZj  Toxic  Ambly- 
opms,  p.  63;  A.  M.  RfimsAj,  Lancet^  May  11,  1895;  Therapeutic  Guzette,  1802,  toI,  xtI 
p.  56. 

*  Quated  in  the  British  Mediunl  Jnurmil,  1896^  voL  iL  p.  1492* 

*  Archives  t>f  Ophthalmolo^^ys  1889,  vol.  ii.  pp.  133-102. 
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imals  blitidnt^  probably  of  the  type 


tuxitii<H  are  capable  of  miisiog 
now  iiiidor  oousidcmtioiu 

The  relaHon  o/afmkol  to  the  protiuction  of  the  amblyopia  in  the  mixed 
cases  aeems  to  be  this, — it  pmliaposes  t^j  tobacjco-ambl}  opia  by  producing 
cbroaic  dyspepsia,  or  by  lowering  the  vital  ixiwers,  which  are  thus  unable 
to  re^sist  toxic  iuHutnucs,  It  oertaiuly  k  not  antagonistic  to  the  intlnc^nce 
of  toltaooo,  as  was  at  one  time  taught  by  Jonathan  Hutchinsoti.  Ambly- 
opia ia  also  jHirrioularly  liable  to  ocx-nr  in  those  who  arc  matoourislied 
fnun  other  cans*^, — for  example,  i*hrouie  gastritis,  mental  worry,  and  par- 
ticularly los^  of  sleep* 

Ceriain  races — ^fbr  example,  the  Tiirkfi.and  the  Sjianianls  on  the  island 
of  Cuba — ap|Kiir  to  enjoy  a  t^mjiarative  imniiniity  from  this  afiectton  and 
to  withstand  the  evil  iuflticnees  of  excessive  inhalation  of  smoke.  X«?^roe% 
liowevcr,  acconling  to  Kollock,are  not  immune. 

The  iif^e  at  whieii  I obucco  amblyopia  develops  varies  from  the  twenty- 
m^ih  to  the  seventy-fourth  year.  In  rare  instances  it  has  been  seen  in 
(mticiitd  under  t^a-enty,  Berry  reporting  one  case  at  the  age  of  niDeteen. 
Indit^tU  I^au ten  bach  nmintains  that  the  affection  is  more  common  among 
young  nun  than  is  gt  ncrally  siippostnl,  one  of  his  patients  being  a  boy  Bg&i 
Uiirtcen,  who  presented  typical  symptoms  of  tobaeoo-^mblyopia. 

As  die  disc«ise  is  unc^^mmon  before  the  thirty-Sfth  year,  the  /me  re* 
qtiireil  to  pn.*iliice  toxic  amblyopia  consumes  a  number  of  y«ir^  genenlly 
fifteen  or  more.  Exi^ptioual  instances  of  rai*id  development  aie  on  reconi 
The  author  has  oheen'ed  one  case  at^er  three  years  of  amokii^,  and  Xettle- 
sliip  n'[>orts  oite  in  a  man  who  had  smoked  only  for  a  year  F.  C.  Hols, 
iiisteail  of  a  slow  developnnit  of  die  amblyopii^  has  mm  it  appear  with 
gi«ttt  suddenness^ 

The  rtkaive  /nquimg  of  tolwoi>-amhly«^a^  tm  the  difficult  of 

8e)iaimting  tohaoco  from  akoM  eases,  ia  hard  to  determine*  Hirsdibeis 
atatcs  thai  toliaoco-amblyoptt  comprim  0.6  per  enL  cf  the  whale  Bnabtr 
of  Wim  caM.  Anm^  twelve  tbomand  dx  htitdired  and  fcrty^bttr  b»> 
pital  patienla  namhwd  by  Prksdw  Smirb,  the  pCTBailagt  of  tbbwiiH 
amblyopia  was  while  ammag  Ukm  bnndrvd  of  hk  private  patieots  it 
wm  <kSSk  Tbt  pmeni;^^  noradii^  to  die  iimadgitioK  of  the  hAdt,  in 
Amfficsn  beepttal  pcwtiee  has  varied  from  OilO  la  OlISl  In  h»  ptrma 
piai!tiee  the  pweat^  is  about  0.47. 


Tim  nsmmk  aetntr  k  rabctd  fiw  iOfSO  fta 


{according  to  Groenouw,  (mm  20/30  to  5/200).  Vifiioii  is  better  in  dull 
light  tiian  in  a  bright  glfire,  due,  pmlmbly,  to  slight  hypenrr^tliesia  of 
the  rtitina.  Sometimes  the  near  vision  \s  jmrtietdarly  <Ietwtive,  while  th® 
far  vision  m  reasonably  gwxt  (jc^eiLsionally  exaetly  the  reverse  is  the 
case.  There  is  jiothing  ehanicteristie  in  the  \rh  movements^  and  in  very 
rare  instances  only  do  diatnrbanees  oi'  the  external  ocular  niuseles  iKx^ur. 
(Fontan,) 

In  the  early  stages  tlie  ophthalmosf^opie  findings  are  negative,  or  at  most 
there  is  slight  veiling  of  tlie  edges  of  the  disk  and  diseolomtion  of  its  sur- 
face. Later  there  is  pallor  of  the  temporal  half,  or  pallor  <jf  a  quadrant- 
shaped  area  in  the  lower  and  onter  part,  an  area  which  in  a^^avated  eases 
assumes  the  appearances  of  complete  atrophy* 

Very  exceptional  ophthalmoscopic  appearances  are  actual  neuritis 
(Ponti)j  neuritis  and  retinal  hemorrhage  (Nettleship,  A.  S.  Morton),  and 
fine  macular  changes  (Hill  Griffith,  Nettleship,  Xuel,  W,  G,  Laws,  and  the 
author)*  In  s(»mc  of  thei^e  ca^cs,  however,  there  have  been  albumin  and 
tube^casts,  and  the  relation  of  the  tobacco  toxfeniia  to  them  has  not  been 
determined*  These  changes  are  of  importance  in  view  of  the  Mlof  that 
the  earliest  lesions  in  tol^aeco-amblyopia  consist  in  degeneration  of  the 
ganglion  cells  of  the  macula. 


Fid.  6. 


Of  greatest  importance  in  the  symptomatology  are  the  visual  field  phe- 
nomena* They  are  as  follows.  The  peripheral  boundaries  of  the  visual 
field  are  normal^  and  in  the  centre  of  each  visual  field  there  is  a  color 
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scot omaj  especially  for  ml  and  greeJi,  usually  oval  in  shai>e,  stretching 
the  fixing-point  to  the  blioil  siKit,  and  rarely  passmg  ranch  to  the  nasal  i 
the  former.  The  average  size  of  this  papiUo-fmcular  scotoma,  for  so  it  is  oor- 
rectly  described,  according  to  Sachs  s  measureraeots,  is  outward  eijj^hte^n  de^^| 
grees,  inward  live  degrees^  upward  seven  degrees j  aod  downward  six  degrecs-^i 
The  autlior^s  avei-age  measurciiieiitj^  are  uutw^ard  eighteen  degretis,  inward  ^ 
three  degrees,  upward  seven  degrees,  and  downward  six  degrees,  (Fig, 
Therefore  the  Bcotoma  is  an  oval  with  its  pointed  end  towanis  the  bltnd^* 
spot  and  its  blunt  end  towards  the  fixing-^M^iint,  to  tlie  nasal  side  of  which  ^ 
it  passes  only  slightly.    This  scotoma  represents  a  red-green  blind  an^^fl 
and  commonly  the  extent  of  green  blindness  is  grt^ater  than  that  of  red, 
w^hieh  in  its  turn  may  be  surronnded  by  an  area  of  imperfect  color-sense, 
(Fig,  6.)    The  ''culmination  si>ot/'  or  "nuclear  s^wt,"  of  the  sc<itoma,  to 
use  the  phraseology  of  Saehs,  lies  horizontally  from  one  degree  to  eight 
degrees  in  a  lateral  direction  from  the  tixation-pointj  its  breadth  vertit^ally 
being  mostly  below  the  horizontal  line.  iSometimes,  however,  as  Groenouw 


FiQ,  6. 


TypScA]  scotoma  for  red  ftjid  gfeeti,  repre- 
B«nt?rl  by  horizon tii!  parallel  lines,  ?iur- 
rounds  by  iin  Area  of  Imperfect  color-^*er- 


SzEftU  KOtomft  eonflned  lc»  flx^tton-poliil^ 


has  pointed  out^  and  as  the  author  can  substantiate,  the  beginning  of  the 
visual  defect  is  a  small,  easily  overlooked  scotoma  exactly  over  the  fixing- 
point    (Fig,  7.) 

The  typical  effg-shajied  scotoma  is  formed,  according  to  Groenouw,  by  a 
union  of  the  S4'nt(*raa  from  the  fixing']H>int  with  a  suj^plemcntal  scotoma 
aronnd  the  blind  sjwt.  Here  the  pnwss  may  cease  and  restittition  of  vision 
occnr  with  the  disappearance  of  the  color  dcftK*t,  retrogression  gradually 
taking  place  from  each  end,  the  \mt  area  to  regain  perfec^t  color-sense  being  ^ 
tliat  which  has  been  occupied  by  the  unclear  spot.  On  the  other  hand, 
there  may  l>e  a  stage  of  progrt*ssion  characterized  by  increase  in  the  siie  ^ 
of  the  color  defwH,  usiudly  alwve,  nntil  it  m*:«ts  tlie  limit  of  tlie  red 


field, — that  is,  the  scotcjma  has  brokeu  through/'  (Fig,  8,)  If  tliis  pro- 
Lvm  goes  on,  the  ^mtient  may  eventually  resemble  a  congenital ly  eolor- blind 
person. 

In  severe  cases  scotomas  for  blue 
and  yellow  form  in  similar  manner  to 
the  red-green  si'otoma:^,  eisi>eoially,  ac- 
cording to  Baas/  in  tlie  period  of 
**  breaking  through/^  The  blue  Sfjo- 
toma  may  be  assotdated  with  xanthop- 
sia. (Simi.)  Finally  J  small  absolute 
defects  may  be  found  particnlarly  at 
the  niidear  ^*pot,  but  also  eUewhere,  and 
in  neglected  cases,  or  in  those  not  typi- 
cally toxic,  the  scotoma  becomes  abso* 
lute,  (Figp  9,)  Bjerrum  maintains 
that  in  all  cases  of  intoxication-am  bly- 
opia  within  the  color  scotoma  a  smaller 
scotoma  for  white  may  be  demonstrated  if  minute  test-objecti5  are  employed. 

Instead  of  the  egg-sha[>cd  or  oval  scotoma,  the  visual  defetrt  may 
up  and  ontj  or  down  and  out.  Owasionally  a  cin^ular  scotoma  surround- 
ing the  fixing- spot  has  Ix^n  dcscnbeil, — for  example,  by  Nettleship,  Nelson, 
Doyiie,  and  the  author.    Still  more  rarely,  the  scotoma  may  appear  as  a 


[traakVDg  throagb  of  the  m^icniM. 


Fig. 


Absolute  defects  M-ithiii  relative  Bc«»t)omft.  (C3ro«nouw.) 


baped  color  defect,  somewhat  dislocated  from  the  fixing-pointj  be- 
ginning at  about  five  degrees  from  its  temporal  side  and  pa.'Bsing  to  twenty 
degrees  beyond  this  point,  as  in  a  ease  recorded  by  the  authon 

Although  symmetry  of  the  visual  defect  is  the  rule,  s^ome  cases  exhibit 
a  certain  degree  of  asymmetry,  and  a  few  Sf>-f^lled  unilateral  scotomaa 
have  been  described.    The  author  has  seen  two  such  cases,  but,  with 


i  Das  OesichUfeld,  Stutlgart,  18©fi,  ia4. 


808 


THE  TOXIC  AMBLYOPIAS- 


Berry,  doubts  whether  they  ghoiild  Im  catalogued  with  the  tubacoo  msk 
George  Ferdinaods/  however^  Wlieves  that  io  its  earlier  stages  toham^ 
amblyopia  is  as  frequently  asymmetrieal  as  it  is  symmetrical ,  and  Mm 
four  cases  in  support  of  this  view. 

Intoxication 'amblyopia  without  et^ntral  scotoma  has  been  dfsrrilied  W 
Voseius.    Berry  has  noted  decided  detects  of  the  light -tense  in  abnonnal 
states  of  the  Diat^ular  fibres,  and  sugg^t©  this  method  of  ejcaminjtlion 
diagnostic  test  of  intoxication-amblytipia*    W,  Abney  *  has  found  marked 
diminution  of  tlie  tiual  sensitlvenesri      light  of  the  central  portion  ofh 
eye  in  cases  of  tobacm-aniblyopia  when  compared  with  tliat  of  petm 
possessing  normal  light-sense,  but  K*  Wallace  Heurj^'  concludes  tb»t  am 
of  amblyopia  with  normal  fundus,  or,  at  most,  slight  pallor  of  the  tanpcuil 
side  of  the  disk,  should  be  classified  as  "toxie''  if  the  light-pcixvptiv 
power  is  normal,  and  that  nicotine  should  be  considered  the  detenninin 
cause  if  the  visual  field  is  full.    If  the  light-peroeptive  power  i^  tour 
under  (6.24  being  normal),  the  case  is  not  regarded  as  a  pure  toxic  am- 
blyopia, 

Diagnoaia.^ — This  depends  upon  the  history  of  the  case,  the  visual  Mi 
phenomena,  and  the  exclusion  of  locomotor  ataxia,  diabetes,  and  ia^ibr 
sclerosis,  particularly  the  last  two  diseases,  and  the  effects  of  ceitain  poim 
prominent  among  which  are  alcohol^  bisntphide  of  carbon,  iodoform,  ami 
stramonium.  The  development,  enlai^ement,  and  retrogression  of  tbt^  toxic 
scotoma  are  often  analogous  to  the  same  plienomeua  in  the  scotoma  i}f  non- 
toxic retrobulbar  axial  neuritis,  only  that  in  the  latter  the  defa^  Is  aW 
lute  and  often  [Kjsitive,  except  in  the  beginning,  and  tends  to  pas&totk 
nasal  side  of  fixation  and  does  not  assume  spet-ially  a  Ii  orison  tally  ot*1 
shape.  Tlie  scotoma  which  occurs  with  l*K?omotor  ataxia  is  similar  to  tk 
toxic  %Tiriety,  but  progressive,  as  are  also  the  optic  nerve  ehange^  aadtla*? 
same  may  be  said  of  that  variety  which  occurs  with  sctitomatons  atrophy  uf 
the  disk.  Much  more  difficult  is  the  differentiation  betweeii  the  toiic 
scotomas  and  those  caused  by  disseminated  or  insular  sclerous,  and  tk 
author  does  not  doubt  that  the  latter  affectiou,  which  in  its  early  stages  may 
sometimes  manifest  itself  only  by  visual  phenomena,  has  been  mistaken  for 
the  former.  The  scotomas  are  very  similar,  and  the  differentiatioa  laiirt 
be  made  by  the  history  and  by  geneml  examinations,*  An  ejcaminatioD  {rf 
the  urine  will  reveal  the  dial>etic  eases*  I 

Prognosia. — The  prognosis  in  pure  tol)aceo-amblyopiaj  or  in  ihe  mixed 
varieties  in  which  the  poisons  have  not  l>een  used  for  any  great  kngd^ 
of  time,  is  always  gof)d,  provided  the  patient  will  stop  the  uhvtsa  of  Io- 
bacco,  because,  as  Nettleship  has  pointed  out,  perfect  recover}'  does 

^  British  Mediciil  JaurnAl^  1896,  y«>l.  ii.  p.  653. 

*  Proceedings  of  the  Royal  Society  of  London,  1691,  Yoh  xluc.  p*  49. 

*  Ophthdmic  Reviow,  1806,  vol  xv.  pp.  33-i3. 

*  On  ihn  pEjinfc  consult  Mr.  Marcua  Gunn,  TrftiisBctionB  af  the  OphlIiAlinol'^(»I 
ciety  of  the  United  Kingdom^  I897i  voL  xvn,  p.  120, 
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ensue  without  at  least  a  dimiiiutiuii  uf  tlje  ordinary  allowance  of  to- 

Kdapses  m  t<jl>acco-ainblyopia,  according  Groenouw,  Nettlestiip, 
Ealess,  and  other  observers,  are  uneomaionj  some  authors  stating  tliat  they 
never  oeeur,^ — that  is,  that  tlie  patient  may  smoke  again  after  cure  with  ira- 
piniity.  While  the  author  hm  olj^erved  this  apjtarent  immnnity  from  a 
second  attat^k,  he  ha^  also  seen  well-marked  relapses,  and  Meyer  ^  muintuins 
that  rehijiaies  are  frefjuent  if  the  patient  is  again  exjxiged  to  the  original  in- 
jurious eonditionSj  and  that  the  case  may  terminate  in  progressive  atrophy. 

Thei'e  seems  no  doubt  that  in  a  certain  Dumber  of  instances  optic  nerve 
atrophy  has  resuIttHl  from  tobacco-am biyopi a,  altliougli,  iis  in  the  alcoholic 
c^ses,  t?onjpIete  blijulness,  if  it  occurs  at  all,  muf<t  be  rare.  Again,  thei'c  is  a 
tyi>e  of  optic  nerve  atrophy  in  which  tobacco,  while  not  the  sole  c^use  of 
tlie  aflectit>u,  certainly  hits  some  sham  in  determining  it.  Such  cuses  have 
l)een  part  ion  tar  ly  descrilMnl  by  Edgjir  A*  Browne^  J*  B.  Law  fort],  and  the 
author.  If  vision  is  reducecl  l>elow  une-tcnth  of  normal  and  the  sc^otoma 
bt^gins  to  encroach  upon  the  nasal  side  of  fixation,  the  ehanecB  for  complete 
recovery,  as  Dr,  Berry  has  stated,  am  poor.  Tlje  surgeon,  however,  should 
not  despair  of  reaching  a  good  result  because  improvement  delayed,  since 
we  know  from  the  observations  of  A.  H.  Thom[>son*  that  improvement 
may  be  very  slow  and  cure  result  many  months  after  the  appearance  of 
the  original  affection. 

(c)  Alcohol' Tobacco  A  mU^opia. 

Only  exceptionally  the  opix^rtunity  comes  to  separate  tobacco  from  alco- 
hol cases,  inasmuch  as  most  smokers  ai-e  also  drinkers  of  spirits.  Therefore 
the  majority  of  the  cases  of  this  type  of  toxic  amblyopia  Mong  to  the 
mixed  variety ,  the  influence  of  one  or  other  drug  usually  predominating, 
the  consensus  of  opinion  at  present  being  that  toljncco  is  more  potent  tliau 
ak^hol  in  its  deleterious  effects  upon  visiun.  Necessarily  the  symptoms  of 
I  he  mixed  variety  would  l>c  a  rt^[>etition  of  those  already  recitccL 

PatholoRy  and  Pathological  Anatomy  of  Toxic  (Central)  Am' 
blyopiae, — We  are  not  in  possessirm  of  the  results  of  a  post-mortem  exam- 
ination of  a  perfectly  pure  case  of  intoxication-amblyopia,  because  all  of 
the  patients  thus  far  examined  suffered  from  various  tyjyes  of  wide-spread 
disease,*    The  author's  endeavors  to  establish  toxic  {alcoholic)  amaurosis  in 

*  A  few  authors  have  denial  thi*  influotic!*  of  tn}mico  in  prtnliiciiig  %hem  seolomfl^? ;  for 
example,  Minnr  in  thb  cauntry  And  Filehno  in  Gemiiny.  The  mass  af  evidence  ia  lo 
overwbelminnfly  ugainst  their  views  thai  it  is  unnec^asary  to  di^usa  them  in  detaiL 

*  TraiU*  pratique  dvi  miihidie^s  des  yeui,  ¥a.Thf  1895,  p,  283. 
'  Royal  London  Ophthalmic  Hospital  Reports,  1897^  voL  xiv.,  Pari  II. 

*  Widmark  (MittheOungen  ru3  der  AugenkUnik  d<js  Cftpolinisfhen  rticdico-chirur- 
hen  Infitituta  zu  Stockholm,  Jenat  1898,  ♦Ss.  1-19)  hius  recorded  a  ctt&e  of  alcohol -tohaeco 

aniblyopia  in  a  man  aged  fifty-f<"Ur,  who  coram itt<?d  sniddu,  which  may  be  regarded  ns  an 
exception  to  thin  statement.  Th^n?  w*m  eotuplete  degeneratbn  of  the  papillo-mncular 
bundle.  Unfortunately,  there  la  no  description  of  the  pnat-mortem  condition  of  the  inter- 
nal organs. 
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monkeys  and  do^  won?  fui  lures,  probably  b<jC2iiiS6  tlic  drtig  wa*^  not  m^- 
tiouecl  for  a  sufficieutly  loug  |>eriml,  — 


Fio.  10. 


Left 


Eight 


Vimfil  flctdsof  the  patient  from  wliose  optic  nerves  ilie  eectlon*  JUuiitrfttKtl  oii  pUWi  1.  wiU  tlitw 
obtained.^Tfae  continuous  lint!  Indicates  the  Umlta  of  Ihe  furm  fieMs;  the  broken  lines  Uit  ni3i)tlkl«k 

^  bla<*:  —  TGd  i  IhG  r-etJtriJ  cross  hutching  the  iK^ot^mius.  Tlicre  WttH  gtwn  btiisdn**  It 

vai  difllciiU  tf>  a*ctTtaiu  the?  limits  of  tlie  ooJur  flcjai  In  ilie  rigid  eye;  tUey  are,  ttierofur^,  iiot  rtpt^ 
■ented.  Theoxiust  linntsor  the  icntomji  were  jilao  4linei)U  to  determine^  Uiey  protNiyir  fiatcbnlt^ 
bound&ry  of  the  rt^  ^aUl  nbore. 

The  test-objectii  veeze  white  and  colored  i^Iirclea,  one  cenUnietre  in  diaoieter.  Tli«  fCQtotQU  »tit 
deienuined  with  one-iinarter  centimetre  square  colored  tesia. 

In  tlio  mrfy  «iflr/es  of  tobatx?(>aniblyopia  marked  improveinent^    A*  M. 
RariLsay  pointj^  oiitj  often  follows  a  gouil  night's  rest.,  while  \mm\  tlclerio* 
ration  is  causL-d  by  fatigue,    Sucb  symptoms  an?  not  wnsisteiit  witJiilr^ 
theory  that  any  portion  of  the  optic  nerve  ib  seriously  infiametl  or  acttitllf  ■ 
degenerated  at  this  period  of  the  diisease.     They  may  be  explaind  by  ^ 
assuming  that  a  vascular  €lidurlKtnce  or  a  tranmrnt  mlcma  in  the  form  of 
exudation  from  the  blood-vessels  has  ap]M?iiretl  in  the  maenlar  fibres^  whii\|H 
l>eing  functiijnally  the  most  aetive,  are  the  first  to  be  aftWted  by  pressure 
other  conditions  which  have  bet*n  suggested.    That  tbc  early  stages  of  tbiA^ 
aflef^tion  are  in  Bonie  degree  dei>endent  upon  vastnjlar  distnrlwmiie  s<P€twH 
further  indicated  by  the  influence  of  nitrite  of  amyl  in  causing  irapn>T^ 
ment  in  vi^?!iun.    Indeed,  Silcock  and  Eroadbent  have  actually  olwrvf<l|^ 
scotoma  disappear  in  diabetic  amblyopia  (which  de|iends  \\\>o\\  aaali'pJ^H 
lesions),  when  under  the  influence  of  thi^drug  a  previously  high  ttrltn»I 
tension  was  lowered  to  normaL     If  the  priKxn^  Ls  not  airesti^i  at  ilii* 
time,  what  may  be  descTibetl  as  a  functional  derangeracDt  in  the  miiouli 
fibres  passes  oyer  into  an  ()rgauic  change,  resulting  finally  in  tirnl  aimjil 
of  the  character  pr(?scntly  to  be  dost^rilnxl. 

Another  explanation  is  suggested  by  the  theorv^ — now  rcH-eisiag  hiii 
logical  proof — that  the  earliest  lesions  in  intoxication*aml)lyopia  are  t<tj 
found  in  the  ganglion  cells  of  the  retina  and  in  the  nerve-fibre  layer.  It 
readily  ctmceivable  thnt  the  macular  ganglion  wUs  may  suffer  fr^       ^  *1 
euffieient  to  cause  visual  disturbanct^,  which  disiippeai^s,  with  rotj- 


provement  m  acuity  of  sight,  under  the  influence  of  restj  improved  hygiene, 
etc.,  precisely  m  we  know  tliat  the  oon.^t Station  of  ganglion  uulU  elsewhere 
in  the  body  is  demonstrably  stnieturally  different  after  en fo reed  exercise  and 
electrical  stimulation  from  what  it  is  afl:er  rest.  If  improper  stimulation  is 
long  con ti Dual.  |H>rmaneut  lesions  are  established  in  thesc:^  cells,  So  also  if 
the  influence  of  tlic  toxic  agent  is  exerted  for  undue  periods  of  time,  degen- 
eration of  the  macular  ganglion  cells  enaues  together  with  secondary  changes 
in  the  optic  nerve. 

Based  ni)on  the  anatomical  proi>f  of  more  than  twenty  autopsies,  asso- 
ciatal  with  careful  microscopical  examinations^  the  situation  of  the  patho- 
logieal  process  in  central  amblyopia  in  its  /«^t  dages  is  determined  to  be 
in  the  optic  nerve,  and  es|>ecially  in  that  portion  of  it  winch  is  known  as 
the  papiHo-mamlar  bundle  or  imjcular  fmcwle,^ 

This  process  apparently  may  start  at  different  points.  Both  Sachs  and 
Samekohn  note  that  the  origin  is  in  the  optic  canal,  the  former  ol>s**rver 
believing  that  the  intensity  of  the  atrophic  changes  shades  off  Ixith  towards 
the  brain  and  the  glt>be.  In  two  of  UhthotTs  cases  the  changes  in  the  nerve 
reached  the  optic  foramen  and  enteml  the  orbital  t^avity;  in  others  they 
were  present  only  in  tlic  distill  end  of  the  orbital  portion  of  the  nerve  at  its 
entrance  into  the  eye  and  from  six  to  twelve  millimetres  posterior  to  this 
point  In  the  specimens  cxamintxl  by  the  author  (sec  Plates  L,  II.)  it  is  evi- 
dent that  the  entire  papillo-macnlar  bundle  is  degenerated,  and  ttiat  it  pur- 
sues a  course  similar  to  the  one  already  described  by  Stimelsohnj  Vossius. 
Uhthoff,  and  other  oteervers.  The  lesion  ap|)ears  in  a  wedge-shaj>ed  area 
of  degeneration  on  the  temiR>ral  side  of  tlic  optic  nervc^  which  position  it 
maintains,  although  in  a  somewhat  altered  shape,  l>eing  at  first  heart'shajjcil 
and  later  crescen tic  for  about  ten  millimetres  behind  the  gloW*  The  area 
then  approaches,  but  never  quite  gains,  the  centre  of  the  nervcj  and  main- 
tains this  position  until  it  reaches  the  fommen.  In  the  intercmnial  jHjr- 
tion  of  the  nerve  the  pitch  again  becomes  distinctly  crescentic  and  occupies 
a  position  above  the  centr<\  In  the  t^hiasm  the  foci  of  degeneration  are 
symmetrically  placed  slightly  Ix'low  the  mitre,  while  in  the  tract  the  po- 
sition is  almost  exactly  centraL  The  degeneration  both  upon  the  right  and 
the  left  side  is  more  marked  in  two  situations, — namely,  just  posterior  to 
the  lamiua  crrbrosa  and  again  at  the  optic  foramen, — although  just  l:>eforc 
reach  uig  the  latter  [xiint  tliere  is  an  area  with  patches  of  >vell -preserved 
nerves* 

This  pre^rvation  of  normal  nervc-fibres  has  been  noted  by  Ulithoff  in 
the  midst  of  the  atrophic  region  in  ahoholh  neuriliSj  but  is  not  finnid  in 
simple  gray  atrophy  of  the  nerve  when  it  affecta  only  a  portion  of  the 
structui^e.  Other  differences  between  simple  gray  atrophy,  as  it  occurB  in 
tabes  and  in  progressive  |taralysiSj  and  the  lesion  which  is  found  in  central 
amblyopia,  according  to  Uhthoff,  are  to  be  fonnd  in  the  appearances^  at  least 


*  See  this  System,  rot  ii.  p.  240. 


DESCRIPTION  OF  PLATES  I.  AND  II. 


Plate  I. 

1.  — Longiiitdinal  Section  of  the  Posterior  Half  of  the  Right  Bidbus  and  Five  MiUi- 
metres  of  the  Optic  Ner^,  The  degenerated  area  occupies  strictly  the  tempciral  half  of  the 
nerve  and  passes  to  the  pial  sheath.  Close  to  the  lamina  the  degeneration  is  complete; 
farther  onward  there  are  traces  of  normal  nerve-fibres.    (Fig.l,  Plate  I.) 

2.  — Transverse  Section  of  the  Right  Nerve  Eight  Millimetres  behind  the  Olobe.  The 
degenerated  patch  occupies  the  temporal  (lower  and  outer)  portion  of  the  nerve  forming i 
somewhat  heart-shaped  area,  extending  at  one  point  to  the  sheath.  This  area  is  imperfiBCtlj 
divided  by  a  faint  line  of  partially  preserved  nerve-fibres.    (Fig.  2,  Plate  I.) 

5.  —Transverse  Section  of  the  Nerve  Thirteen  Millimetres  behind  the  Olobe.  The  degen- 
erated patch,  still  occupying  the  lower  and  outer  part  of  the  nerve,  becomes  more  contnctad 
and  assumes  an  oval  or  somewhat  meniscus-like  shape.    (Fig.  3,  Plate  I.) 

4  and  6. — Transverse  Sections  of  the  Nerve  in  the  Region  of  the  Optic  Foratnefi.  The 
degenerated  patch  tends  to  leave  the  periphery  and  pass  to  the  centre,  although  still  some- 
what eccentrically  placed.  (Fig.  4,  Plate  I.)  Farther  onward  it  is  still  more  centrally 
placed,  with  the  broader  end  towards  the  outer  border.    (Fig.  5,  Plate  I.) 

6.  — Transverse  Section  of  the  Nerve  in  the  Intra-Oranial  Region.  The  degenerated 
patch  is  somewhat  crescentic  and  with  the  broader  end  towanU  the  temporal  side.  It  occu- 
pies a  position  somewhat  above  the  centre  of  the  nerve.    (Fig.  6,  Plate  I.) 


Plate  II. 


1.  — Longitudinal  Section  of  the  Posterior  Half  of  the  Ltjt  Bulbus  and  Eight  Milli- 
metres of  the  Optic  Nerce.  The  degenerated  area  Hgain  strictly  occupies  the  temporal  half 
of  the  nerve  and  passes  to  the  pial  sheath.  Close  to  the  lamina  the  degeneration  is  almost 
complete.  Farther  towards  the  brain  pat<!hes  of  retained  nerve-tissue  are  seen.  If  the 
patch  is  studied  in  its  relation  to  the  vessels,  it  is  seen  in  certain  sections  to  occupy  a  some- 
what triangular  patch,  which,  in  cross-section  at  this  point,  would  produce  the  well-known 
wedge-shaped  patch  with  the  apex  towards  the  vessels  which  has  so  often  been  described. 
(Fig.  1,  Plate  II.) 

2.  — Transverse  Section  of  the  Left  Nerve  Ten  Millimetres  behind  the  Globe.  The  de- 
generated patch  forms  a  crescentic  or  somewhat  meniscus-like  area  with  its  concavity  to- 
wards the  vessels  and  reaching  at  its  outer  border  quite  to  the  pial  shetith.  It  is  divided 
by  a  distinct  line  of  retained  normal  nerve-fibres,  the  lino  running  in  the  long  axis  of  the 
patch.    (Fig.  2,  Plate  II.    Compare  with  Fig.  3,  Plate  I.) 

8  and  4. — Th'ansverse  Sections  of  the  Nerve  in  the  Neighborhood  of  the  Optic  Foramen. 
The  degenerated  patch  again  tends  to  leave  the  periphery  and  reach  the  centre  (Fig.  3, 
Plate  II.,  compare  with  Fig.  4,  Plate  I.),  which  it  more  nearly  attjiins  at  the  foramen 
(Fig.  4,  Plate  II.,  compare  with  Fig.  5,  Plate  I.),  its  broadest  end  being  towards  the  tem- 
poral side.  The  remainder  of  the  nerve  to  the  chiasm  tallies  closely  with  that  upon  the 
right  side,  as  does  also  the  appearance  of  the  optic  tract.  Therefore,  figures  and  descrip- 
tions need  not  be  reproduced. 

6. — Transverse  Section  of  the  Right  Nerve  Just  in  Advance  of  the  Chiasm.  The  section 
is  somewhat  broken,  but  shows  the  degenerated  patch  occupying  an  irr^ular  area  in  the 
centre  of  the  section,  and  reaching  below  to  its  margin.    (Fig.  5,  Plate  II.) 

6  and  7. — Transverse  Sections  of  the  Chiastn  and  Right  Optic  Tract.  The  degenerated 
patches  occupy  symmetrical  positions  in  either  end  of  the  ellipse,  being  nearly  centrally 
placed  and  gradually  narrowing  to  a  point  of  decussation  in  the  centre  of  the  chiasm. 
(Fig.  6,  Plate  II.)  In  the  optic  tract  the  degenerated  area  at  first  occupies  almost  exactly 
the  centre  of  the  tissue,  and  becomes  less  and  less  marked  as  the  conn'^ction  between  this 
tissue  and  the  midbrain  is  being  formed.    (Fig.  7,  Plate  II.) 
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in  tiio  earlier  stages,  of  the  coiinective  t\^m  of  the  nerve  in  its  finest  rami- 
fiuatitjiis,  \viiii'-h  in  grav  atrophy  is  not  thickened,  but  in  alcoholic  ueuritb 
shows  tliiekening  and  proliferatiou, 

Samebohnj  Vossiua,  UhthofF,  and  others  emphasize  the  inflaiunmtorr 
chameter  of  tlie  toxic  amblyopta-procesa,  at  lea-it  so  far  as  its  oj>cnition  iu 
the  optic  canal  is  concerned,  Imt  8achs  believes  that  the  preponderance  of 
ooiinei'tivc  tissue  wliich  he  fband  is  not  due  to  an  interstitial  inflam ma- 
te ry  hyperplasia^  but  is  a  see«jndary  furmatiou  caused  by  the  collapse  and 
falling  together  of  the  eounective*tissue  septa  ailer  the  loss  of  the  nerve 
tissue  between  them. 

The  vascular  changes,  in  genera)  terms,  may  be  &iid  to  cHrnsi.^t  of  thick- 
ening of  the  small  nutrient  vessel  of  the  optic  nerve,  similar  changeis  in 
the  major  v^iaels,  and,  according  to  Saehs^  endo-  and  ]>cri phlebitis  of  the 
vena  postica  and  choking  of  i>eripheral  caiitllarit^jis  and  small  extravasations 
in  their  neighborh*KML  Tiie  marked  thickening  of  the  intt'rfa'5cicular  septa, 
the  vascular  lesions,  and  the  iuerease  in  nuclei,  both  upon  the  edge  of  the 
degenerated  area  atid  within  the  fasc^ieuli,  even  if  this  increase  in  nuclei 
cannot  be  said  always  to  be  a  marked  one,  (ux^sent  apiieaninces  which 
closely  correspond  with  those  usually  assigned  to  an  interstitial  seleroBing 
hiflanimation,  which  Samels^ihn  eom]nircxl  with  the  same  jjathologie  process 
visible  in  interstitial  hejiatitis.  (Fig.  lOi,}  As  has  Ix^n  well  stated,  how- 
ever,  "the  descriptions  of  the  optic  nerves  in  the  recorded  cases  agree  quite 


ft 

TnnOTerae  secntloti  of  the  optl^  nerve  in  toxfc  retrobulbar  nearitlA,  15  mm.  bahtnid  the  ^lobe,  abow- 
iiig  AX  a  oval  patch  of  aegetieration  and  &maU-colItKl  lEiAllcatiuii.  Fram  &  co^  fvf  lobneco- 

BE  well  with  an  inflammation  of  the  connective  tissue  of  the  nerve,  causing 
secondary  atrophy  of  the  nerve-fibres^  as  with  a  primary  atrophy  of  the 
latter  associated  with  set^ondary  inter&titial  changes  following  in  its  track," 
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Not  all  aiithor«  have  been  satbfi**tl  with  the  explanations  of  the  patho^ 
genesL^  of  toxic  ceotral  scott>ma  jmi  given.  Schoen  *  strungly  advLicuted 
the  Petiaal  origin  of  central  amblyopia,  aiul  believetl  that  the  scotoma  was 


Portion  of  difl«M€d  area  in  toxic  retrobulbur  neuritis*  X  340  nerve-bund  lea  witli  b^inoing 
fJifUttation  of  brighLly  staining  nuclei;  b,  markedly^  thickened  aTteries;  c.  Uiicbenjug  of  luterfiacic- 
uiai  lepta  ftrni  GolIapi«  of  nerve-bun  dies^ 

the  functional  expref^sion  of  a  physiological  vreakness  of  the  centre  of  the 
retma  heightened  by  chronic  intoxicatioQ.  Similar  views  have  been  ex- 
pressed  by  Treitel  aod  Baer.  Recently  Nuel*  has  contended  that  the  central 
t«xie  scotoma  is  not  primarily  the  result  of  a  neuritis  of  the  macular  bun- 
dles^ but  of  a  disease  of  the  macula  lutca^  causing  dcgeueration  of  its  cells, 
and  that  the  optic  nerve  changes  are  secondary  to  destruction  of  the  nerve- 
cells  of  tlic  macula.  He  bases  his  views  on  microscopical  examinations  of 
a  specimen  in  which  the  ganglion  cells  were  atrophied,  and  recent  invcsti- 
gationssj  referred  to  on  page  835,  stmngly  indicate  that  degenenition  of  tlicse 
oelb  is  to  be  expected  in  toxic  amblyopia*  There  is  no  doubt  that  tliere 
may  be  a  retinal  origin  of  degeneration  of  the  popillo-macular  bundle,  or, 
indeedj  of  more  extensive  disease  of  the  entire  nerve|  and  clinically  wc  know 
that  in  atrophic  central  retino-chorioiditiSj  or  in  so-called  macular  colo- 
boma,  there  will  be  a  quadrant  atrophy  of  the  optic  nerve,  precisely  as  this 


>  Die  Lebpe  von  G^shhUfM,  Berlin,  1874,  116. 

■  Archives  d'Uphtalmologie,  OcloW,  ISM ;  March  and  Aug^usl,  1896. 
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19  seen  in  cases  of  intoxication-amblyopia*  Moreover,  Usher  and  IK^au' 
have  prochieecl  iiiacular  ^iblx^  degeiiemtioii  in  a  monkey,  ejeactly  m  h  iKviit? 
in  mtoxieation-amhlyopiaj  by  making  a  lesion  in  the  retina  between  the 
yellow  ^iKit  and  the  optie  disk*  Opiithalmoscopieally  ehan^e^  in  tlie  m^mk 
have  been  described,  although  they  were  not  attributed  to  the  iofluemieof 
the  toxic  agent*  (See  page  805,)  Sachs  and  the  author  have  carefully  n- 
aminctl  the  ganglion  c<.'lls  of  the  macula  in  cases  of  toxic  amblyopia  amf 
fbiuul  tlietii  uoruial,  or  at  least  only  slightly  changed,  aUhough  the  entire 
macular  tract  wa^  atrophied  ;  but  their  investigations  were  made  with  the 
ordinary  histological  methods  and  before  the  Nissl  stain  was  kouwrn 
Hence  their  value  is  indifferent  In  Wid mark's  case  (/<m*,  eif.)  the  dch^n 
fibre  layer  between  the  macula  and  papilla  was  thinner  than  nonml  ml 
the  ganglion  cells  aoraewhat  le^  numerous. 

The  central  or  cortical  situation  of  the  affection  has  l>een  advocatrj  h 
Filehue/  himself  the  subject  of  tobaoco-amblyopia,  but  without  gmJ 
grounds  on  which  to  base  this  l>elie£* 

Treatment  of  Intoxication- Amblyopia,^ — If  the  disease  has  oot  jvi- 
vantxxl  too  far,  al)^olute  cessation  from  smoking  and  drinking,  particularly 
from  the  former  habit,  will  be  sufficient  to  effect  a  cure.  In  other  case? 
remedies  which  have  the  power  of  favorably  altering  the  vascular,  inflam- 
matory^  and  degenerative  prm'^sses  must  be  used.  Of  these  the  ujost  irojwr- 
tant  are  mercury ,  iodide  of  ]X)tassium,  and  strychnine.  Mercury  am  l* 
employed  in  tlie  form  of  the  bichloride,  or  preferably  by  Tnunctiona*  Tem- 
porary improvement  follows  the  administration  of  nitrite  of  ainyl.  laibc 
later  stages^  or  if  the  ophtlialraoscopic  apjMsirances  of  atrophy  have  begun, 
nitro-glycerin  and  strychnine  should  be  pushed  to  their  physiolc^cal  limitiJ 
Marked  imprtjvcment  will  follow  free  sweating,  either  by  the  admiui^ratbn 
of  the  hydrochlomte  of  pilocarpine,  from  one-tenth  to  one-quarter  of  a  grain 
hypodennically,  or  by  inducing  diaphoresis  by  mechanical  methods,— ilif 
Turkish  bath,  etc.  Gastric  irritation^  dyspepsia^  and  insomnia  must  be 
comliated  by  appropriate  remedies* 

The  length  of  time  required  for  a  cure  varies,  according  to  the  extent  of 
the  poisoning  and  the  faithfulness  of  the  patient  in  following  directioM 
from  a  few  weeks  to  a  number  of  months.    If  actual  atrophy  ensues,  thi 
treatment  of  this  affection  is  the  same  as  that  advised  for  atrophy  of  twi 
optic  nerve  from  other  mises,  and,  in  the  judgment  of  the  author,  should 


1  TVnnsactlong  of  the  OpbthalmalugicAl  Society  of  tha  United  Eingdcim,  1 
xyl.  p,  275, 

*  Graefe'fi  ArcliiT,  lf*95,  Bd.  xxx\.  ii.  1. 

*  A  curiam  theory  with  refert^nce  to  the  pflthogene«is  of  tobacco-amblyopiii^  km 
adranc^  by  R.  W.  Doyne  (Royal  London  Ophtbalmic  Hospital  Reports »  vol 
p.  61).    This  iiuthor  thinks  tbftt  tol>acco  and  other  ngenfe  may  have  A  toxic  Influflnc* 
the  vUusl  purple,  deg^jneratlng  it  ftnd  cauj^ing  retinal  exhaustion,  which  AhnwH  it^i^if  to 
failure  of  the  more  delicate  oolor-senae.    The  exhuufition  naturally  taken  place  at  t*i* 
of  greatest  retinal  activity  and  where  the  light  is  proportionately  itronger,  th« 
mor^  accurately  focused. 
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include  the  admin  istratiOQ  of  stn-ehnine,  nitTO-glycerin,  and  bieliloride  of 
mercuiy.  Electricity j  in  liis  experience,  is  of  liule  valuey  aUhoiigli  some 
authorities  place  great  reliance  upon  the  employment  of  voltaic  altornatives. 
Subconjunctival  injections  of  corrosive  sublimate  have  also  been  used. 
With  them  in  this  aGTcction  the  author  has  no  experience.  Recently  De 
Wecker  has  advocated  the  treatment  of  toxic  amblyopia  l>y  serum  therapy* 

RELATrON  OF  TOBACCO  AND  ALCOHOL  TO  ACQUIRED  COLOR- BJJNDNE^» 

As  already  described,  when  there  is  progression  of  the  central  toxic 
scotoma  and  it  breaks  through,  meeting  the  limit  of  the  red  field  above,  the 
patient*s  comiition  resembles  that  of  a  cougeni tally  color-bliad  person  ;  but 
even  in  the  earlier  stages  of  this  affeetion  the  scotoma  might  interfere  with 
the  proper  recognition  of  tiignal  lamps  by  railroad  employees  and  sailors. 
Thus,  l^ricstley  Smith  states  that  tobactx>-amblyopia  fully  developed  might 
prevent  a  man  from  recognizing  the  color  of  a  distant  lamp,  although  he  still 
might  properly  differentiate  the  colors  of  the  skeins  of  vv^tiol  used  in  testing 
the  color-sense.  Therefore,  in  all  examinations  of  railroad  employees,  any 
defective  vision  not  readily  improvetl  by  optical  thcrapeutitis  should  be  in- 
vestigated by  the  careful  search  for  scotomas  with  bmall  colored  test-objects. 

TOBACCO  AMBLYOPIA  AMOKG  THE  LOWER  ANFMALR, 

Although  some  animals — for  example,  the  Virginia  deer — eat  the  leaves 
of  the  tobacco  plant  without  detriment,  having  become  immune  to  its  in- 
fluence by  reason  of  many  years'  residence  in  the  tobacco  district,  there  is 
some  evirlenee  to  show  tliat  other  animals  (horses)  suffer  from  a  form  of 
amblyopia  due  to  the  consumption  of  tobacco.  For  our  knowledge  of  this 
subject  we  are  indebted  chiefly  to  Dr.  J,  W.  Barrett,  of  Mellx>ume,  Aus- 
tralia,^ In  certain  regions  of  New  South  Wales  horses  are  attacked  by  a 
form  of  amaurosis  which  has  been  attributed  to  their  consumption  of  some 
plant,  probably  the  Australian  tobaoa*  (Nieoluina  mavfofems).  As,  how- 
ever, some  of  the  horses  show  also  paresis  or  paralysis  of  the  hind  legs, 
it  is  probalile  that  the  blindness  is  part  of  a  witle^spread  affection  of  the 
nerves.  Dr.  Barrett's  investigations  show  that  the  optic  nerves  are  degen- 
erated and  wasteti  Through  his  courtesy  the  author  was  enabled  to  ex- 
amine a  microscopical  section  of  the  optic  nerve  of  a  horse  blinded,  it  was 
supposed,  by  the  consumption  of  this  tobacco  plant.  The  slide  was  com- 
}>osed  of  about  one  hundred  bundles,  of  which  at  least  eight  showed  distinct 
signs  of  disease, — namely,  a  species  of  fibrosis  which  separated,  pre&sed 
ui>on,  and  destroyed  the  individual  fibres.  This  was  a  marked  phenomenon 
in  several  of  the  bundles  and  less  apparent  in  others.  This  ol^rvatioo 
appearetl  to  confirm  in  large  measure  those  already  made  by  Dr.  Barrett^ 
who  also  found  atrophy  of  the  nerve-fibres,  but  who  does  not  describe 

'  The  AuFtraliisjaiit  July  7,  1804;  and  Intereolonkl  Medical  Journal  of  Australasia, 
mr,  vol  \l  No.  4, 
Vol.  IV.~e2 
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over-development  of  connective  tissue.  It  appeared  exactly  to  coincide 
with  the  observations  of  Dr.  TidswelJ,  who  describes  the  conditiuo  as  one 
"of  progressing  fibrosis  with  some  degeneration  of  the  nerve-fibres."  A 
simikr  blindness  has  been  ascribed  to  the  influence  of  the  gram  lily  and  t!ie 
native  melon, 

AMBLYOPIA  FROM  ESSENCE  OF  JAMAICA  GINGER  AND  FROM 
ESSENCE  OF  PEPPERMINT. 

The  first  case  of  this  aftei'tion  was  reported  by  Dr,  A.  G.  Thomson.^ 
The  essence  of  Jamaica  gi^^g*?**  is  used  to  excess  by  sailors,  oystermen,  and 
others  in  place  of  whiskey,  and  after  a  debauch  la^iting  from  two  to  five 
dayS|  during  which  great  quantities  of  the  drug  are  consumed^ — according 
to  the  statement  of  one  patient,  as  much  as  twelve  ounces  in  t^^nty-foiir 
hours, — acute  blindness  supervenes,  lasting  for  several  days,  followed  by 
a  restoration  of  vision,  to  be  again  succeeded  by  central  amblyopia  and 
progressive  atrophy  of  the  optic  nerve.    Through  the  courtesy  of  Dr, 
Willkm  Osier,  of  Johns  Hopkins  University,  the  author  has  investigated 
one  such  case,  finding  l:N?ginning  contraction  of  the  [leripherul  field,  abso- 
lute central  scotomas  of  irregular  shajie  and  much  larger  than  those  tbund 
in  pure  toxic  cases,  and  the  ophthalmoscopic  appearances  of  progressive 
atnjphy  of  tlie  optic  nerve  without  preceding  neuritis. 

It  is  stated,  on  lay  authority  only,  however,  that  precisely  similar  co 
ditions  may  arise  from  the  excessive  use  of  essence  of  pepperminf^  severa 
cases  of  this  character  having  been  reiK>rted  in  the  northwest  of  the  United 
States  among  Indians  who  have  consumed  large  quantities  of  the  drug  in 
place  of  alcohol. 

AMBLYOPIA  FROM  BISULPHIDE  OF  CARBON  AND  CHLORIDE  OF 

SULPHUR. 

History, — The  poisonous  effects  of  bisulphide  of  carbon  on  the 
workers  in  that  branch  of  the  india-rubber  manufacture  in  which  the 
rubW  is  vulcanized  by  immersion  in  a  solution  of  chloride  of  sulphur  in 
bisulphide  of  carbon  was  first  systematically  d esc ribefl  byDelpech  in  1856»* 
and  since  this  date  many  additional  cases  have  been  recorded  in  France, 
Belgium,  Germany,  and  Eiigland.  In  the  last* named  country  a  s}>eeial 
committee  wan  appointed  by  the  Ophthalmnlogical  Society  of  the  United 
Kingdom^  to  specially  investigate  this  subject.  So  far  as  the  author  is 
aware,  only  one  case  has  been  carefully  examined  in  this  country,  and  hafl 
not  been  reported,* 

EtioloBT, — Toxic  symptoms  are  pi'obably  always  the  result  of  the 

<  The  Ophthfllmic  Record,  1&97,  vol.  vi,  n.  pp.  679-582.  Dr  Himro  Woods,  m- 
fuTTTis  tbo  author  thut  he  hae  eiairiined  several  cases. 

'  Mfimoire  mr  lea  nccidentJ^  que  sl^veloppo  d&ns  les  ouvriers  en  caoutchouc  Ilnhalation 
du  aulfuTO  de  cai-boue  m  vapour,  Paris, 

*  Traneactions  of  tli«?  Ophthfllmolngical  Society  of  the  TTnited  Kingdom,  vol.     p.  167. 

*  Penonal  cummunication  by  Dr.  Henry  Ring,  of  New  Hftven* 
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workman^s  exposure  to  the  fumes  of  the  fluid  used  in  the  caoutchouc  man- 
ufacturCj  and  of  the  two  ageiits,  chloride  of  sulphur  and  bisulphide  of 
carboiij  the  latter  is  the  more  noxious.  Amblyopia  occurs  in  about  forty 
per  cent,  of  the  cases  of  chronic  bisulphide  of  carbon  poisouing,  which  bm 
been  nottd  from  the  fifteenth  to  the  sixty -sixth  year.  Males  are  more  fre- 
quently exposed  to  the  vapoi-s,  and  therefore  are  more  frequently  aifected 
than  females. 

Symptoms, — Somewhat  eharactei  isticof  this  amblyopia,  as  S,  K^iuer/ 
who  him  made  the  most  recent  analysis  of  the  subject,  points  out,  is  that  the 
amblyopia  is  practtcsiUy  always  preceded  by  the  general  nervous  symptoms 
of  the  poisoning.^  The  ocular  symptoms  are  a  mist  before  the  eyes,  fol- 
lowed by  detnded  lowering  of  central  visual  acuity  (counting  fiugens,  or 
seeing  only  large  typCj  J.  16  or  20),  dilated  pupils,  impaired  power  of  ao- 
Cf^mmotlation,  and  ophthalmoseopically  general  pallor  of  the  optic  disk, 
pallor  of  the  temporal  half  (Reiner),  pertneuritiSj  slight  neuritis,  or  oom« 
plete  atrophy,  A  normal  fundus  has  been  described  by  Gbllemaerts* 
Hirschberg  has  found  stippling  in  the  macular  region  analogous  to  that 
seen  in  eyes  of  patients  poisoned  with  naphtalln. 

At  first  the  field  of  vision  ts  normal,  or  nearly  normal,  iu  its  peripheml 
boundaries,  and  there  is  a  central  scotoma,  which  is  most  marked  for  red  and 


Ambljropfii  frota  bisulphide  of  carbon  poiKonlng.— Absolute  cetitr&l  6et^t  iarroonded  hj  »  scotom&- 
jone  for  blue,  reil,  and  srcetiK  (UhthotT) 


reen,  but  may  aim  be  present  for  white,  blue,  and  yellow.    The  scotoma 
~*y  be  minute  and  central  (Fuchs),  absolute,  central,  and  surrounded  by  a 
scotoraa-zone  for  blue,  red,  and  green  (Uhthoff),  (Fig.  11),  ring-shaped, 

1  Wittier  kimischo  Wochenscbrift,  1898^  Bd.  viiL  S,  *m. 

*  Thme  intereat^  in  the  gwneral  phcnometiA  of  bisulphide  of  cftrl>on  pcaaoning  should 
consult  Delpt'ch  (lrK3*  cit  )*  Fuehu  (TranaactioiiB  of  the  Ophthalmological  Socioty  of  the 
United  Kingdom^  1884-85,  vol.  p.  1&2),  And  Bobs  (Medical  Chronkle^  Mancheater^d 
London^  1S86-87,  voK  v.  p,  257). 
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or  paracentral,  or  massive  and  extctiding  esiK^ially  to  the  temporal  side  o 
the  median  line  (Becker).    Oeeasioiiallvj  in.'^tead  of  the  seotoma,  there  i« 
red-green  blindnes^^^  and  sometimes  ouly  contraction  of  the  colur-iields. 
One  author  reports  nornml  color-percjeptioa  (Dupiont), 

DlairnoBis. — This  is  ascertained  by  the  history  of  the  case.  Accordiiig 
to  the  committee  of  the  Ophtlialinological  Soi'iety  of  the  United  Kingdom, 
ahhough  slight  toxic  Bymptoins  may  be  noticed  witliin  a  few  days,  the  date 
of  tlie  onset  of  severe  syraptoniSj  including  the  failure  of  vision,  is  ve 
variable. 

Prognosis. — This  depends  upon  removal  of  the  patient  from 
poisonous  surroundings.  In  the  author*s  collection  of  cases  fifteen  re- 
covered or  greatly  improve^!,  five  were  unimproved,  and  the  result  not 
stated  in  three.  In  the  collection  of  the  Ophthalmologieal  Society  thirty- 
three  per  cent.  rccovere<lj  twenty -five  per  cent,  improved,  and  twenty 
cent,  showed  little  or  no  improvement. 

Pathological  Anatomy. — Autoiisiea  are  lacking,  and,  thereibre,  it  ma 
be  a^umcd  from  the  clhiical  symptoms  that  the  lesion  is  a  retrobulbar 
axial  neuritis^  aualogoua  to  that  found  in  toVjacco- amblyopia.     It  is  in 
tei'esting^  howeverj  to  notice  Hirschljerg's  observation  of  macular  changes, 
and  future  investigations  may  show  that  the  optic  nerve  lesions  are  secondary 
to  disea-se  of  this  area. 

Treatment » — Tiie  chief  treatment  is  prophylactic,  and  the  workmen  in 
caoutchouc  manufactories  should  lye  provided  with  an  apparatus  to  prevent 
inlialatioJi  of  the  fumeja^  while  every  opportunity  to  secure  perfect  ventila- 
tion  in  the  cnriug-rttoms  of  sucli  manufactories  should  be  taken  advantage 
of*  Special  forms  of  apparatus,  or  respirators,  Iiave  been  devised*  The 
workmen  should  l?e  advised  against  the  use  of  tobacco  and  alcohnl,  liecauee 
Becker's  observations  imlicate  that  these  substances  predispose  them  to  the 
amblyopia.  The  medicinal  treatment  of  the  aftectiou  is  the  same  as  that 
already  detailed  in  connection  with  tobacco-alcohol  amblyopia.  tflfl 

AMBLYOPIA  FROM  IODOFORM. 

Hietory. — The  first  case  of  amblyopia  attributed  to  iodoform  wmRI 
corded  by  Hifschl>erg/  and  since  this  date  additional  cases  have  be<*n 
re^wrted  by  E.  Hutchinson,  of  Utica,  New  York*  Priestley  Smitli,* 
Valudcj*  Terson;"*  James  W,  Eussell,*  and  Andei-son  CritchettJ  The  ages 
of  the  cases  reported  were  resjwtively  twelve,  sixteen,  twenty-six,  thirty- 
one,  thirty-two,  and  forty-eight*    In  two  cases  (Hutchinson's  and  Critch- 


"  Centmlbiftlt  fur  pmktiscbe  Augenheilkundp,  1882,  Bd.  v\.  3.  92* 
'  New  York  Mtjclical  Jouniftl,  1886,  vol,  xhil  p.  16. 
'  The  Ophthftlmie  Becord,  1898,  voL  xii,  p,  lOL 

*  Ajinnks  d'Oculinique,  1893,  t.  eii,  p.  378. 

*  Apfhive*  d'Ophtftlmologie,  October  1807* 

*  Lunctt,  1897,  y*A  i-  p.  1608. 
f  Transaclbn^  of  the  Ophthaloiologlmil  Society  of  ih^  United  Kingdouif  18®6. 
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ett's)  the  age  is  not  given.  The  sexes  are  equally  divided, — four  females 
and  four  males.  The  inflrience  of  tobacco  and  alcohol  was  practimlly  ex- 
cluded in  each  case.  Four  of  the  patients  (those  of  Hutchinson,  Smithy 
and  Russell)  were  ti-eated  with  iodoform  pills  for  pulmonary  complaints 
(phthisis)j  while  iii  the  others  the  iodoform  was  used  in  one  instance 
(H I rsch berg's)  as  a  dressing  for  a  dis^ised  hip^  in  two  others  for  extensive 
burns,  and  in  one  for  a  cani'crons  breast.  The  quantity  of  the  drug  neoes- 
sary  to  produtse  amblyopia  appears  to  be  considerable^  Smith's  patient  con- 
suming one  thousand  grains  in  ftirty-one  days.  On  the  other  haud^  RussclFs 
patients  exhibited  amblyopia  after  ten-grain  doses  three  times  a  day  for 
three  weeks* 

Symptoms. — The  visual  acuity  has  varied  with  the  severity  of  the  case 
from  6/18  to  counting  fingers,  and  the  ophthalmoscopic  appeaninces  in  the 
milder  cases  have  been  practically  normal,  or  perha|>3  only  slight  pallor  of 
the  disk.  In  others  tlie  nerve- head  may  resemble  that  seen  in  tobacco- 
alcohol  amblyopia^  or  there  may  be  slight  haziness  of  the  disk  margin,  or, 
finally,  complete  atrophy,  A  normal  field  of  vision  and  the  absence  of 
color  scotomas  may  be  ex|)ected  in  milder  forms  of  this  aflTectioDj — for 
example,  such  as  have  been  reconitxl  by  Hutchinson  and  James  W.  Russell. 
In  more  advanced  cases  there  is  a  bilateral  central  color  scotoma,  which 
may  be  absolute  near  the  fixing-pointj  and  intact  [>eripheral  visual  field,  while 
in  the  cases  with  complete  optic  nerve  atrophy  there  is  color-blindness* 
Critchett  reports  a  scotoma  for  blue* 

Diagnosis  and  Prognoeis* — The  diagnosis  necessarily  must  l)e  based 
upon  the  history  of  the  ease.  The  prognosisj  if  complete  atrophy  has  not 
set  in,  is  goodj  the  dumtion  of  the  amblyopia  varying  from  eight  days  to 
sevei-al  months.  In  two  of  the  cases — namely,  those  re}>orted  by  Valude 
and  Terst^n^ — there  wei-e  extensive  burns,  and  therefoi^  it  is  doubtful  exactly 
w^hat  influence  the  drug  itself  had  in  the  production  of  the  amblyopia, 
because  it  is  well  known  that  neuro-retinal  lesions  may  follow  wide-spread 
cutaneous  burns.  In  both  of  these  instances,  however,  tlie  histories  indicate 
that  the  iodoform  and  not  the  burn  was  the  potent  agent  in  producing  the 
amblyopia,* 

Pathological  Anatomy. — Judging  from  the  clinical  symptomSj  the 
afi'cction  seems  to  depend  upon  some  influence  of  the  drug  directly  upon 
the  fibres  of  the  optic  nerve,  and  particularly  upon  the  papillo-macular 
bundle,  or  else  upon  the  ganglion  cells  of  the  retina,  Michel,  ct>mmenting 
on  Smith's  case,  seems  to  iTgard  it  as  one  of  tubercular  disease  of  tlie  nerve- 
liead,  without,  apparently,  however,  the  least  evidence  on  which  to  found 
this  assertion. 

Treatment. — This  consists  in  removal  of  the  patient  from  the  influence 
of  the  drug,  and  the  internal  administration  of  str)^chnine,  nitrite  of  amyl, 


'  Tot  a  full  di^uasion  of  the  rclntlon  of  buriia  to  tbb  levion  tb&  reader  should  consult 
the  papen  of  Tenon  and  Valude. 
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and  the  other  remedies  whioh  have  already  been  mentioned  in  counet'tiuo 
with  the  niaoagement  of  L-ascs  of  toxic  aaiblyopia.  The  strychnine  trefit- 
ment  api^ars  to  have  been  promptly  successful  in  two  of  the  tustances 
recorded, 

AMBLYOPIA  FROM  lODURET  AND  THItlRET. 

Two  cases  of  this  aflection  have  been  reix)rte(l  by  Karl  Baas-^  The 
first  patient,  a  boy  of  fifteen,  after  an  operation  for  osteomyelitig^  of  the 
femnr^  waj3  treated  locally  with  the  antiseptic  siil>stance  known  as  lodurfL 
At  the  end  of  tliree  weeks  there  were  marked  dimt nation  of  central  visual 
acuity,  normal  boundaries  of  the  white  field,  eou traction  of  the  blue  field, 
and  a  central  scotoma*  Later  the  papilla  assumed  a  greenish- white  color, 
particularly  nimn  the  temporal  side.  The  sect)nd  ea^e  was  a  sixteen-year- 
old  girl  whose  surgical  lesion  was  a  wide-spread  bum^  which  was  treated  by 
applications  of  ildurd^  and  a  month  later  she  had  marked  failure  of  central 
vision  J  a  large  central  scotoma^  and  tcmi>oral  atrophy  of  the  optic  nerves. 
Eemoval  of  the  drug  and  the  injection  of  strychnine  resulted  in  improve- 
ment. The  analogy  of  this  case  to  those  in  wliich  iodoform  was  used  in 
the  treatment  of  bums  and  resulted  m  central  amblyopia  is  striking, 

AMBLYOPIA  FROM  NITR0BEN20L  AND  DINITROBEKZOL. 

History. — Nitrobenzol  naed  in  the  manufactnre  of  aniline,  soaps,  etc;, 
and  dinitrobeuzol  employed  in  making  explosives,  have  the  i>ower,  in  addi- 
tion to  cjeating  violent  general  symptoms  of  poisoning,  of  bringing  ahont 
a  form  of  toxic  amblyopia  to  which  attention  was  first  drawn  by  Nieden.* 
Simeon  Suell  ^  has  oontribnted  a  thorongh  jiaper  on  the  ocular  legions  of 
dtnitrobenzol  amblyopia,  together  with  the  rectird  of  five  OLses. 

Etiology. — The  poison  may  enter  the  system  through  the  month, 
through  the  lungs,  by  inhalation  of  tJie  fumes  or  the  fine  dust,  or  through 
the  skin,  and,  according  to  Snell,  the  presence  of  impure  products  incneaaes 
the  danger  of  working  with  nitrobenzol,  the  most  injurious  work  lieing  tliat 
of  grinding  and  mixing.  Age^sex,  and  previous  general  eonditi()0  app^r 
to  exercise  no  sj^ecial  iuflueuoe  on  the  liability  to  the  poisonous  effects  of  | 
these  substances.  Sometimes  the  symptoms  of  i>oisoning  appear  rapidly, 
eoroetimes  gcadimliy  after  some  months  of  oc*cnpation  in  the  manufactories. 
Symptoms. — In  addition  to  the  general  symptoms  of  nitrobenzol-poi-^ 
sonitig,  those  specially  related  to  the  eye  are  diminished  central  acnitj*  of 
TOion,  contraction  of  the  color-field,  reversal  of  the  color-lines  (Nie<leji), 
occasionally  a  central  color  scotoma  for  red  and  green  (Snell),  and  ophthal- 
moscopic changes  which  cousist  in  a  dark  color  of  the  fnudiis,  moderately 
overfilled  arteries,  venous  hyperoemia,  pale  or  blurred  optic  disks,  and  smal 


t  Dm  GcsichtafeJd,  Stutt^rti  1896*  S«.  173^177. 

»  CentralblRtt  fur  praktiBclie  Augenheilkund(?T  1888,  Bd,  xii.  8.  194, 

*  British  Medicnl  Jourmil,  1894,  vol.  ii.  p.  4^9, 
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retinal  hemorrhages-  The  venous  bvi)eriemia  and  discoloration  of  the 
fundus  may  lie  pmient  in  thoae  who  work  in  manufactories  employing 
dinitrobenzol,  even  though  they  have  no  visual  disturbance. 

Dia^OBia. — The  amblyopia  somewhat  resembles  that  produced  by 
bisulphide  of  carbon,  but  the  jiec^uliar  appearances  of  the  fundus  are  the 
distinguishing  cbaracteriatics  and  are  not  preisent  in  any  other  form  of  toxic 
amblyopia, 

ProemosiB-— If  the  patient  can  be  removed  from  hia  work  the  prognosis 
19  good,  although  tlie  rest<iratii>n  to  jjerfect  vision  may  consume  some 
(months.  The  serious  general  disturbances  whieh  tliis  poison  produces  are 
of  more  moment  in  the  prognosis  than  the  visual  defeets, 

Patbologrical  Anatomy. — ^The  patiiolugy  of  these  aiscs  is  not  settled,^ 
So  far  as  the  eye  is  mneerned  there  is  evidently  a  vaso  motor  paralysis,  as 
Nieden  suggests^  which  actxjuntii  for  the  overfilling  of  the  veins.  The  sym- 
metrical character  of  the  visual  defects^  tijgether  with  the  color  scottimas, 
indicates  axial  disturbance  in  the  optic  nerve*  The  author  has  suggested 
that  as  this  and  similar  toxic  agents  have  the  propei-ty  of  changing  the 
blood  to  a  deep  chocolate  brown  and  causing  it  to  lose  its  power  of  al>sorl>- 
ing  oxygen,  their  influence  may  be  credited  in  some  way  to  tlicse  blood- 
changeSj  very  much  as  we  believe  that  the  blood  in  certain  dyserasias 
posses??e3  toxic  or  infective  qualities  capable  of  acling  upon  retinal  vessels 
previously  dis{K)sed  towards  altera ti<ms  in  their  walls  and  lining  membrane. 

Treatment. — The  patient  must  be  removed  from  the  noxious  influence 
of  the  poison,  and  the  case  managed  on  the  general  princriples  which  have 
now  several  times  lieen  enunciated.  The  preventive  treatment  is  of  the 
greatest  importance,  and  Simeon  Snells  rulesj  that  the  different  processes  in 
the  maim  factories  should  lie  conducted  as  much  a3  possible  in  the  ojjen  air, 
that  in  "mixing"  closed  vessels  should  l>e  employee],  that  some  form  of 
respirator  should  always  be  useil,  and  that  the  chemicals  ahouhl  not  be 
touched  with  bare  hands,  should  be  strictly  folio wed< 

VISUAL  DISTURBANCES  PROM  CHRONIC  LEAD^POISONING, 

History. — Disturbances  of  vision  due  to  the  toxic  influenoe  of  lead 
have  probably  l>ecn  known  for  nearly  three  hundred  years,  one  of  the  ear» 
liest  ac*jounts  having  l>ecn  published  by  Henricus  Smetins  in  1611.  The 
"mysterious  colic  of  the  ancients,"  associated  with  amaurosis,  has  been 
attributetl  by  Tanrjuerel  and  Grisolle  to  lead.  After  the  introduction  of  the 
ophthalmoscope  the  alterations  in  the  Jierve-head  and  fundus  i>culi  generally 
began  tu  be  noted,  particularly  by  Hirscbler,^  Hutchinson,*  and  Breurer,* 

'  Tbose  int'^rested  in  the  generhl  effect  of  the^e  chemicals  upon  the  syatom  should  con- 
iult  Ross  (Mtdical  Chronicle,  1889,  vol.  x.  p.  89),  and  White  (The  Practitioner,  1S89|  vol, 
xliiL  p.  14), 

'  Wiener  uiedicinlaohe  Wochensehrift,  1866,  Bd.  nvi,  St,  105-12L 
'  Roval  London  Opb  thai  rule  Ilospilal  Reports,  vols,  vi*  aod  vii* 
*  Ueber  Amblyopia  sjilurmna J  Bonn,  18T6. 
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who  reviewB  the  cases  up  to  the  date  of  the  publieatioa  of  his  tliesia  lo 
more  recent  times  thorough  comniuntcatiajis  on  this  subject,  with  r<?viewiof 
the  literature,  both  ancient  and  moderu,  will  be  found  in  the  papers 
Stood,*  Von  Scbroeder,^  the  author,'  and  Elsdniig/ 

Etiology • — The  lead  may  enter  the  system  either  with  articlea  of  food 
or  drink  oontainiiiated  by  being  stored  in  leaden  vessels,  or  through  the 
skin  by  ImTulIing  |>aints  or  other  substauces  composeti  of  white  lend,  or  by 
using  hair-dyes,  cosmetics,  etc.  Occasionally  the  source  of  contamination 
is  most  obscure;  for  example^  lead- poisoning  may  occur  in  s^nistresses  w! 
bite  instead  of  break  the  threads  tlicy  use  in  sewing  when  these  threads 
have  been  weigh ttil  with  sugar  of  lead,  and  instances  have  been  rejiorted 
from  chewing  shot;*  but  by  far  the  gimtest  contingent  of  those  affected 
comes  from  house-painters  and  workers  in  white  lead  manufactories  or  " 
chromate  of  lead. 

Far  more  males  than  females  have  been  affected,  pi-obably  becau 
moi'e  males  than  females  are  employed  in  lea  J- works.  Of  ninety  ca" 
gathered  by  the  author,  sixty-fi%^c  were  males  and  twenty-two  females 
In  tlu-ee  the  sex  is  not  mentioned.  The  age  h  not  fc;tated  in  eighteen,  and 
ranges  from  twelve  to  seventy*ninc  years  in  the  remaining  seventy-two.  The 
length  of  time  which  may  elajise  before  lead  eauses  toxic  symptoms  varies 
considerably,  from  a  few"  weeks  to  many  yeai-s ;  but  even  when  other  gen- 
eral sy mpt4)ras  of  saturnine  toxBemia  are  present^  amblyopia  is,  oompamti vely 
speaking,  rara  Thus,  among  furty-eight  lead- workers  examined  by  Dr. 
Frederick  Pm^kard,*  the  average  length  of  time  of  exposuiT  among  those 
working  in  the  Imd  for  more  tban  a  year  being  nine  and  a  half  years,  twenty- 
four  had  at  one  time  or  another  distinct  sym]>toms  of  I  cad-poisoning,  but  no 
case  of  aml)lyopia  directly  trax.'cable  to  the  metal  could  be  disctjvered, 

Ijead-nmblyopiaj  when  compared  w^ith  the  whole  number  of  cases  of 
ocular  disease  examined,  is  uneonimon.  Among  nearly  fifteen  thousand 
case  reor^nls  in  the  author's  hospital  practice  during  the  last  five  yeai'^,  only 
three  undouljted  cases  have  jii-esentc'd  themselves.  As  compared  with  the 
number  of  cases  of  toxic  amblyopia  from  other  causes,  that  produced  by 
lead  represents  a  small  j^ercentage,  only  one  oise  of  lead -amblyopia  being 
found  among  one  hundred  and  tliirty  eight  cases  of  toxic  amblyopia 
analyzed  by  Uhthoff. 

Symptoms. — ^Usually  preened  by  other  signs  of  chronic  phimbisiiii^ 
the  ocular  symptoms  of  the  lead  toxaemia  may  manifest  themselves  as, — 

L  Transient  amblyopia,  without  ophthalmuscopic  change,  resemblii 
uraemic  amaumsis* 


>  Gr«ere*s  Archiv,  1884,  Bd  xxx.,  Ahih.  IIL.  S,  216. 
«  Ibiaem,  xxkI,  Part  L,  pp.  221)^249. 

*  ToiSc  Amblj^ipias,  mm,  pp,  HD-lfiS- 

*  Die  Ophthalmfjlogiacho  Klmik,  May  fi,  1S98, 

*  Chiirlotte  (N,  C.)  Mediciil  Journal,  IS96,  Tf>l  viii.  pp,  178-180. 

*  PbiladelpUift  n^JSpStnl  Rj^ports,  1896^  vol.  in.  p.  38. 


2.  Amblyopia  without  fundus  lesions,  or  with  congestion  of  the  nerve- 
head^  and  with  central  scotomas  analogt^us  to  those  uccurrmg  under  the 
influence  of  other  toxic  agents. 

3.  Optic  neuritis,  or  neuro-retinitis,  either  specifically  due  to  lead  or 
secondary  to  changes  in  the  brain  or  kidneys. 

4*  Optic  nerve  atrophy,  either  consfcutive  to  a  plumbic  papillitis  or  re- 
trobulbar neuritis,  or  due  to  a  primary  eflect  of  the  lead  ou  tlie  visual  organ. 

0,  Various  types  of  retinitis,  vasculitis,  and  perivasculitis,  cither  pri- 
marily due  to  lead  or  sm>ndary  to  nephritis. 

Judging  from  tiie  inyestigatioos  of  Stood  and  the  autbor^  in  fully  fifty 
per  cent,  of  the  cases  of  lead-amblyopia  organic  changes  may  be  exjiected 
in  the  opUc  nerva 

Visual  acuity  varies,  aooording  to  the  character  of  the  fundus  etanges, 
from  practically  normal  sight  to  absence  of  liglit- perception.  The  iris 
movements  are  governed  by  the  condition  of  the  optic  nerve  apparatus; 
paralysis  of  the  external  ocular  muscles  is  not  uncommon.* 

The  field  of  vision  nmy  present  the  following  alterations :  concentric 
contraction  for  form  and  colors,  contractiou  and  [peripheral  relative  scoto- 
mas  (Stood),  and  typical  centml  scotomas,  such  as  are  found  in  other 
cases  of  intoxioition-aniblyopia  (Uhthoff,  the  author).  (Fig.  12.)  Optic 
neuritis  with  bitemi>oral  hemianojisia  has  lieen  reported-  (Westphal, 
Elschnig.) 


Gentml  sootomiia  rrom  leod-ambl^opti  with  perliiherAL  etitilmetlon  of  Ihe  vinufkl  Ueld.— Small  »b«o]ate 

dei^  within  the  t^Mve  &rea. 

Diagnosis. — TheiH*  are  no  ocular  symptoms  diagnostic  of  chronic 
plumbtsm^  and  the  various  lesions  which  have  l>een  described  can  be  at- 
tributed to  lead  only  when  this  toxic  agent  has  been  proved  to  be  present 
by  chenncal  examinations,  or  when  other  sources  of  poisoning  have  been 
eliminated. 


>  Coiv«uU  nn  excellent  popfrby  Caaej  A.  Wood,  the  Medical  News,  1897,  Mny  29  [  ulso 
Ebchnig,  loao  citato. 
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Prognotto. — Nec^fliarily  thb  depends  upon  the  dmntder  of  the  lesio 
tlie  ilnmium  of  the  prooeMf  and  the  ac5curacy  of  therapetisis.   In  an  anal  v 
otmvmty  cam's  of  all  varieties  of  <K'ukr  di^^iirbanee  due  to  lead,  there 
no  improvf'tn^iit  in  twenty-fseveo  *  recovery  is  stated  to  have  Qcc^uriied 
thirty- tfin**% 

Patholagy  and  Pathological  Anatomy. — Certain  authors — for  e 
umpEe,  Jmf!rm»ri' — d<.iiy  the  siK-cific  ac^tioii  of  lead  mion  the  visual  appa^ 
mtijw,  iiJul  iifw  ri  tljat  I  ho  variuus  types  of  neuritis  and  retinitis  should  be 
jUHerilNH)  to  nnial  di*«>rder^,  effusion  into  the  brain  and  subarachnoid  spaces^ 
nrid  in  wiffiien  to  in(*jjHitrual  dt'rangenientfi  caused  by  the  lead.  While  many 
aii^'H  of*  Htjt*li  t'liumeter  oc<njr^  theitj  is  no  douljtj  as  Thomas  Oliver  ha^  well 
§liown,  that  vi.Mud  disturbuicxg  of  the  kiud  deseribod  are  also  siKciflcally 
ilm  ttJ  h-iid* 

[n  ^niinnd  terniw,  the  ocular  k^sions  in  chronic  plumbism  are  perijtheral 
in  eluinw^tt'Tj  utul  the  rctroV>ullvar  neuritis  of  lead-poisoning,  as  Stood  ex- 
\}vmmju  it,  is  i)eriphenil  and  analogous  to  the  condition  which  the  metal 
causes  in  the  musculo-spind  nerve  (wrist -drop).  The  central  scotoma  in* 
dtcmleii  that  in  some  eases  the  jiapillo-macular  bundle  is  early  and  esjiet*ially 
affet*tet),  atthougli  the  pro*.*ess  may  not  stop  here,  but  go  on  until  the  inter- 
UHHliate  and  (icTiphenjl  fibrc?s  are  involviKi  and  general  optic  ner%-e  atrophy 
n^BiiIt^i.  Ammliui^  to  l*iins>otti,'  tl»e  nutrient  arteries  of  the  optic  nerve 
and  the  vessels  of  the  retina  suffer  from  a  form  of  eudovaseuUtis  which  h4 
ivnm  nithtrtrnft^  mfitimhui  oUifcram,  This  explains  the  various  types  of! 
n^linilis  atid  iUm'  ciis*^9  of  optic  neiTc  atrophy  without  preceding  neuritis, 
a**  well  as  tlie  tibmus,  hyaline,  and  fatty  metamorphosis  of  the  tissues  sujh 
plinl  hy  ilum  vt^ssela*  Transient  lead  amaurosis  may  be  caused  by  an 
aim^t<thetie  ellW^t  of  the  jwison  on  the  n  tina,  or  may  be  due,  aeeordui^  to 
Elf*i'hniir,  ti»  II  s|uislie  isi*lm^mia  of  the  retina* 

Tr^^atment. — The  free  administration  of  iodide  of  [x^tassium  is  the  moEt 
UN>ful  !hrni)HHitic  nmisiire.  Baths  of  sulphuret  of  potassium  have  eome 
n*pnte,  Slmnld  nptie  nerve  atrophy  su|)erveue,  the  usual  roinedit^  for  this 
€>onditiou  are  indit^ted*  The  preventive  treatment  is  that  in  vo^e  in  all 
well-reguhittxi  litid-works, — free  ventilation,  the  use  of  resptiatofs  and 
glove^^  auti  fnxpieut  washing  of  the  hands  and  mouthy  the  fomaer 
water  slightly  impregnateil  with  sulplmrie  acid* 

AMBLYOPIA  FROM  ARSENIC-POISON  1  KG. 

It  is  ml  a  little  n^niarkable,  when  th^  w  ide  spread  patbok^cal  l~ 
whwh  ocrur  tu  chrontc  arseniml  poisoning  are  taken  into  cwosidaatM^ 
that  tl'w  w\4Uiuthentk^ted  eases  of  ofvlic  mrv€  and  retutal  dklulam 
appw  tu  be  on  itooi^d.   The  drt^  tnay  remh  the  system  thtoQgk  Ibe  afcim. 


Aifluv«  18111,  Bi.  luo^  a 


THE  TOXIC  AMBLYOPIAS, 


827 


the  stomacii,  or  by  inhalation  through  the  lungHj  and  has  produced  ambly- 
opia with  the  fallowing  lesions:  retrobulbar  neuritis  with  sector- disc<jlora- 
tioo  in  the  tempoml  half  of  the  optic  papilla  and  paracentral  negative 
gcx>tomas  for  red  and  green  (Liebrecht)  /  optic  neuritis  (H>  Derby) optic 
nerve  atrophy  (Feilclienfcld)**  So  far  as  the  author  is  aw^aire,  eases  of  am- 
blyopia among  the  arsenic- eaters  of  Styria  are  not  reported.  Workers  in 
arsenic,  paijer-hangere,  etc*,  in  addition  to  other  vimial  disturbant'CSj  suffer 
from  conjunctival  hyperaemia  and  eczema  of  the  lid,  and  the  prolonged  use 
of  the  drug  is  said  by  Hutchinson,  Sen.,  to  cause  vitreous  opacities, 

AMBLYOPIA  PROM  NITRATE  OF  SILVER, 

According  to  Gowers,  amblyopia,  analogous  to  that  caiiaed  by  lead,  may 
be  one  of  the  symptoms  of  ctr^yna,  and  it  is  stated  by  Reimer  that  slh'er 
has  been  found  in  the  sclen)ttc  sheath  of  the  optic  nerve.  But  ea^^3  of 
toxic  amblyopia  in  tlie  true  sense  of  the  word  do  not  seem  to  be  rejMjrted 
■with  accuracy,  Brt^gen's  case  being  distinctly  untrustworthy  and  poorly 
observed  i 

AMBLYOPIA  FROM  MERCURY. 

By  the  older  writers — for  e^ample^  Haffncfj  Hrmlyj  aud  Deval — mer- 
cury is  always  credital  with  the  power  of  producing  defective  vision* 
Temporary  amblyopia  has  been  reported  by  Dyes*  after  a  fourteen  days* 
inunction  with  gray  salve.  Optic  neuritis  has  been  ascribed  to  the  influence 
of  mercury  by  S*|uarc,  and  optic  nerve  atrophy  by  Galezowski ;  hut,  with 
Lcljer,  we  doubt  w^hether  the  etiological  relationship  between  these  affec- 
tions and  the  mercury  lias  been  pro|)erly  estaljlished- 

MacAdam  ^  describes  amaurosis  from  mercuric  mdhyde^  which  contains 
eighty  per  cent,  of  the  vapor  of  mercnryj  but  gives  no  particulars.  In 
aeul€  mereurif'poisontng  it  is  probable  that  hemorrhages  and  fatty  dt^genera- 
tion  of  the  retina  will  occur^ 

Treatment, — This  should  include  tJie  internal  administration  of  io^lide 
of  iwtassiunij  and  afterwards  measures  which  are  suited  to  the  management 
of  optic  nerve  atrophy.    The  same  treatment  applies  to  arsenic-amblyopia. 

AMBLYOPIA  FROM  PH09PH0EUS. 

This  occurs  because  early  in  its  toxsemla  there  are  retinal  heniorrhagea 
and  later  fatty  degeneration  of  the  retinal  ttBsue  iteelf,  which,  should  the 
patient  live  long,  would  no  doubt  prothice  secondary  changes  in  the  optic 
nerve.  The  influence  of  acute  ^loisons  upcm  the  retina  and  the  secondary 
change  in  the  optic  nerve  require  further  investigation, 

1  Klinische  Monatsb!itter  fOr  Augenhfilkuiide,  Bd.  xjtix.  S,  ISI.    In  this  cuse 

the  influence  of  Uvbaecjti,  akcihol,  and  syphilis  waa  not  excluded.  The  supp<m*d  *outt:e  of 
poison  m«j  was  the  conaumption  for  a  long  period  of  timn  of  ai^enioii]  pi  Ik. 

'  Boston  Medical  and  Surgical  Journal,  189U  vol     124,  603. 

■  Beitn^l^  x«r  Kftsuistik  der  Atrophia  nervi  nptiei.    Innuguml  DimrtaCioa,  Kiel,  189S* 

*  Zcdtsi^bria  fiir  pmktifleh*?  HeilkuniJe,  1866,  Bd,  ii.  S  2*50. 

*  Edinburgh  Medieal  Jourimli  1866,  vol.  xii.,  Part  II.,  p,  718* 
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AMBLYOPIA  FROM  VARIOUS  COAL-TAR  PRODUCTS. 

Intense  pigmentatitm  of  the  cornm  and  conjunctiva  (aniline  kemto* 
a)njuuctivitis),  with  mluction  of  vision,  ie  not  nncommon  amimg  workera 
in  AiilUNE  dyes,  ami  has  msently  been  especially  studied  by  Sena.* 

A  deficiency  in  visual  acuity,  mlnction  of  the  amplitude  of  aecommo- 
dation,  heraeralopia,  and  even  iritis  have  l^een  iTportetl  by  Galezowski, 
Manouvrier,  Kohn,  and  others  among  workmen  who  are  required  to  handle 
and  prepare  the  various  eoal-tar  products.  The  amblyopia  may  be  asso- 
ciated with  discoloration  of  the  papilla  and  reduction  of  the  size  of  tW 
retinal  vt^scls,^  or  with  slight  optic  neuritis  and  negative  central  scotomas- 
(C,  A.  Vcascy,^) 

Of  the  various  products^,  probably  aniline  is  the  most  active  in  producing 
poisoningj  either  alone  or  as  an  impurity  in  nitrobenzoh  FucHSiN  has 
also  been  credited  with  similar  toxic  properties,  but  ]irol>ably  inaccurately, 
Sapranin  is  decidedly  jwisonous,  and  may  be  respcmsihk  for  some  of  tlie 
visual  disturbances* 

According  to  Bitter,  CREfiLiN  may  cause  "dull  vision*"  NAPHTALm 
in  mbbits  will  produc^e  ojMicitics  in  the  vitiTous,  fatty  degeneration  of  th 
retina,  and  secmidary  cataract;  but  similar  lesions  ai-e  not  pnxlueed  in 
human  beings,  nor  docs  tho  drug  give  rise  to  a  typical  toxic  amb]y<ipia« 

Antifebrin  (acetanilid)  in  large  dose  (forty-five  grains),  acxjording  ta 
Hilbert,*  may  cause  complete  blindness,  followed  by  marked  anaemia  of  th# 
optic  nerve  and  retina,  with  shrinking  of  the  vessels  and  attraction  of  tlia 
visual  field.  The  similarity  of  this  condition  to  quinine  amaurosis  (page 
833)  becomes  at  once  apparent,  and  would  suggest  a  similar  pathogenesis. 
Other  symptoms  noted  after  lai'ge  doses  of  this  drug  l»ave  been  narrow  and 
immobile  pupils  (Simpson)  and  distention  of  the  retinal  veins  (M Ciller), 

Anti pyrin  (phcnozone)t  according  to  Goodman,  may  produce  tempo- 
rary amauimis.  The  author  has  observed  visual  disturbanfies  characterized 
by  undulations  in  the  atmosphere,  phosphencSj  and  diminished  acxximmo^ 
dative  jK>wcn  No  donbt  phenomena  of  this  character,  as  well  as  the  tera-» 
porary  amaurosiSj  should  be  ascribed  to  disturbance  in  the  blood-supply  of 
the  retina* 

AMBLYOPIA  FROM  OPIUM  OR  ITS  ALKALOIDS, 

The  older  writers — for  example,  Beer  and  Himly — give  opium  a  promi* 
nent  place  among  those  drugs  to  the  influence  of  which  they  were  wont  to 
attribute  amaurosis.  It  api>ears  that  the  excessive  use  of  opium,  or  large 
doses  of  this  drug  consumed  within  comparatively  short  periods  of  timej 


^  Atfltraet  in  the  A  in  mean  Jouniitl  of  the  Mt'dlcal  Sciences,  1897,  N.  S,  111,  fi.  11  &, 
'  Consult  GtilRzownki,  Des  amblynpleB  et  de»  AtnaumseB  toxiquos,  Pnrisi  1878, 

*  In  Ve»B<5y*a  ciiso  the  dye-worker  was  expoMd  to  Aevml  aoupcea  of  poisoning,  wiUi* 
aniline  as  the  most  active  agent, 

*  Therapculische  Wochenschrifl,  1897^  Bd.  iv,  8,  728. 
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may  produce  amblyopia,  or  even  complete  bUtKlness,  with  elight  veiling  of 
the  edges  of  the  papilla  and  contmoted  and  motionless  pupils  (W-  Wagner 
or  amblyopia  with  intact  visual  fields,  due  to  irregular  and  spasmodic  con- 
traction of  the  muscle  of  accommodation  (CSalezowski) ;  or  temporary  loss 
of  sight,  with  contracted  pupila,  attributalilc  to  cramp  of  the  retinal  vessels 
(HaoKiierle^).  Furthermore,  according  to  Sch  less- Gem  use  us,  tliere  may 
be  pallor  of  the  temporal  half  uf  the  disk,  with  right-sided  half-i)lindness 
and  left-sided  Li>ncentric  contraction  of  the  visual  field ;  or,  as  rejKirted  by 
Reymond,^  atrophy  of  the  optic  papilla  and  central  scotoma ;  or,  as  recorded 
by  Grippo/  diminished  central  acuity  and  restricted  visual  field,  with  cen- 
tral scot«>mas.  The  last  three  cases  indicate  that  opium  may  Ije  classified 
with  those  drugs,  clinically  at  least,  which  produce  an  intoxication-am- 
blyopia  with  the  leaion  in  the  papillo- macular  bimdle. 

AMBLYOPIA  FROM  CHLOKAL. 

Visual  disturbances  have  been  ascribed  to  the  influence  of  chloral,  as 
follows:  tempomiy  amaurusis  (Fischer-Dietschy  and  K,  Murpliy) ;  am- 
blyopia, faint  color  scotoma,  and  liypenemic  disk,  which  disappeared  after 
the  habit  was  stopped  (Mittendorf*  ) ;  intoxication -am blyopia  with  color 
scotomas  and  intact  peripheral  field  (Levinstein*);  and  defective  sight 
analogrnis  to  that  seen  in  hysteria,  due  to  [laresis  of  the  ciliary  muscle 
(Forster)*  It  must  be  admitted  that  the  cases  are  indefinite  and  the  etio- 
logical relationship  of  chloral  to  the  amblyopia  somewhat  unc^ertaln. 

AMBLYOPIA  FROM  THE  POTASSIUM  SALTS. 

Among  otlier  symptoms  of  the  long-continued  nee  of  bromide  of  potath 
mum  (bromisra),  keratitis  (Giflbnl),  pljlyctenular  conjunctivitis  (Knies)^  and 
ptosis  and  dilated  pupils  (Rndisi^h)  have  been  descTibed :  but  intoxication- 
amblyopia,  if  it  occurs  at  all,  must  be  i^re,  appai^ntly  only  one  c^se  of 
blindness,  white  nerve-head,  and  contracted  arteries  caused  by  excessive  doses 
of  the  drug  being  on  record  (RenbeF). 

With  the  exception  of  vague  references  in  early  writings,  amblyopia 
attributable  to  iodide  of  poiamum  does  not  seem  to  have  >>een  reported* 
Solutions  of  iodine  injected  into  the  circulation  at  the  base  of  tfie  brain  are 
said  to  cause  amaurosis  and  narrowing  of  the  retinal  vessels,  (Yon  Baseh.) 
Chloruie  of  potmmum,  it  has  been  suggested,  may  cause  amaurosis  sec- 


'  KHiibdje  MonaUblatter  fur  Augenlieilkundu,  1872,  Bd.  x.  S.  335. 
»  Deutsche  mcdicinUche  Wrjcbensehrift,  Bd.  xiv.  BSS. 

'  Abnrnct  Annalcs  d'Oculiistique,  1873,  t*  Ixix.  p,  166.  In  tbis  case  chronic  poisoning 
wai  not  due  ti)  opium  alone,  but  al*o  to  chloroform. 

*  Lt\  EiF^rtim  mcdicii,  1805,  \v.,  No,  2,  p.  122, 

^  Mediciil  Koc^rd,  New  York,  ISBJl,  voL  jtxx^i.  p.  134, 

•  Abjitract  Niigtra  Jfthresberieht,  1883,  Bd.  xiv.  S.  a02.  In  addition  to  chloral,  mor- 
phine and  nicf^tine  appear  to  have  been  used, 

'  Prtrtijd  biindnepR  from  tbe  administration  of  potassium  bromide  and  fluid  extract  of 
pASsbn  Qower  has  been  reported  by  Dr,  Harnsberger, 
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ondary  to  the  nephritis  which  is  part  of  the  pathology  of  itiA  acute  tox- 
aemia. 

Cases  of  amblyopia  due  to  eyanide  of  p<dassium  are  not  on  record^  exoept 
in  so  far  as  disturbances  of  the  pupillary  reflexes  are  coucerued ;  but  cx|iosure 
to  the  vapor  of  dilute  hi/droeifanic  add  lias  eausetl  temporary  amaurosis  and 
hemiopia^  due,  no  doubt^  to  disturbance  either  of  the  retinal  eircnlation  o 
of  the  cortical  centres.    (H.  De  Tatham*) 

AMBLYOPIA  FROM  CANNABIS  INDICA. 

In  acute  cannabis  indica  poisoning  visual  hallucinations^  violet  vision, 
dim  vision,  and  dt  preciation  of  the  amplitude  of  aocommodation  may  occur. 

In  c/trwuc  cannabis  indica  poisoning  (hashish  habit)  typical  intoxication 
amblyopia  lias  lieen  described  by  Ali/  clianieterized  by  central  scotomas 
(sometimes  monolateral)  and  intact  jM-ripheral  visual  fields, 

AMBLYOPIA  FROM  COFFEE,  TEA,  AND  CHOCOLATE. 

Certain  cases  of  amaurosis  were  ascribed  by  the  older  writers  to  lb 
abuse  of  coffee.  In  more  recent  times  Jonathan  Hutchinson  is  quoted  as 
having  seen  a  coffee-amblyopia/ '  without  particulars*^  Red  vision  and 
metamorphopsia  in  a  child  caused  by  drinking  strong  coffee  have  been  re- 
ported by  L.  Connor.  Exct^sive  coffee-drinkers,  in  countries  w^here  this 
beverage  is  used  in  enormous  fpiantitit^, — for  example,  in  Arabia, — are 
said  to  become  blind  not  infrequently  from  a  form  of  optic  nerve  atrophy 
perhaps  analogous  to  that  caused  by  alcohoK 

Tea-tasters  may  suffer  from  visual  disturbances,  and  Dr.  Berry ,^  in  the 
list  of  substances  which  he  believes  may  pr^jduce  intoxieation-arablyopia, 
includes  tea  as  a  possibility*  Amblyopia  with  partial  centml  scotomas  for 
red,  attributed  to  drinking  huge  quantities  of  strong  tea,  and  improving 
after  tlie  beverage  was  stopped,  has  been  recorded  by  E,  Kenneth  Camp- 
bell/ 

Some  of  the  earlier  wxiters  include  chocolate  among  the  substances  capa- 
ble (»f  producing  amaurosis,  and  Casey  Wood  ^  i-ecorda  a  ease  of  temporary 
amblyopia  from  chocolate,  ap]>earing  in  the  form  of  a  migraine,  associated 
with  a  scintillating  scotoma.  The  same  witer  suggests  that  minor  defects 
of  vision  manifesting  themselves  in  the  form  of  asthenopia  probably  not 
infrequently  are  caused  by  drugs  and  beverages  in  every-day  usa  He 
includes  in  his  list  not  only  quinine,  the  salicylates,  iodides,  bromides,  al- 
cohol, etc»,  but  tea,  coffee,  chocolate,  high  game,  and  strong  cheese,  believin 


'  RtK^ueil  d  Oplit4iluiologie,  1S76,  p.  26B. 

'  The  ftuthor  has  been  unable  verify  this  statement,  and  beUeve^i  although  it  often 
appears  in  literature,  that  it  la  a  fnbtake,  and  that  what  Quichin^on  really  said  i&  that  he 
hadseon  deafneis  prciduced  by  the  abuse  of  coflee. 

*  Tranaaetioiifl  of  the  Ophthalmological  Society  of  the  United  Kingdom,  1887^  voh  vii* 

p.  Bh 

*  The  Laneet,  1898t  vol,  i.  p,  717. 

*  Medical  Record,  New  York,  18^^5^  vol.  xlvm  p.  818. 
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that  the  asthenopic  symptoms  are  occasioned  by  some  form  of  dyspepsia 
which  these  substances  originate;  in  fact^  a  form  of  ptomaiDe-poisooiug* 

AMBLYOPIA  FROM  YANILLA. 

According  to  Gu^riii,'  the  ocular  disturbances  from  the  ingestion  of 
vanilla,  or  from  handling  the  vanilk-podsj  may  appear  in  various  forms  of 
conjunctivitis,  increased  eyeball  tension^  ^'progressive  diminution  of  vision 
which  may  go  on  to  amaurosis,"  congestetl  optic  disks,  and  txjcasionally 
retinitis  and  chorio-retiuitis.  He  compares  the  condition  by  a  subacute 
glaucoma.  Cure  is  effected  by  change  of  oocupation,  autiplilogistics,  alter- 
ativeSj  and  myotics,  preferably  pilocarpine, 

AMBLYOPIA  FROM  STEAMONIDM. 

A  true  toxic  amblyopia  from  affection  of  the  papillo-macular  bundle 
may  be  caused  by  smoking  stramonium-leaves  in  great  quantities,  and 
reveal  itself  with  the  usual  manifestation  of  blurred  vision j  colon^d  sco- 
toma,  etc.  Well-observed  cases  of  this  character  have  been  recorded  by 
Fuchs^  and  Cerrillo,*  In  the  latter  case  the  central  scotomas  were  absolute 
and  there  was  neuritis. 

AMBLYOPIA  FROM  ERGOT. 

Amblyopia  from  ergot,  in  the  sen??e  of  an  intoxication  visual  dis- 
turbance, if  it  occurs  at  all,  must  be  extremely  rare.  The  author  is  ac- 
quainted with  one  case  observed  by  Dr.  H.  V.  Wurdemannj  of  Milwau- 
kee, with  relative  central  scotomas,  but  alcohol,  litheemia,  and  tobacco  could 
not  be  entirely  excluded.  During  ergotism  cataract  is  said  to  form, — ^the 
soK^lled  raphauic  cataract. 

AMBLYOPIA  FROM  CARBONIC  OXIDE  AND  CARBONIC  ACID. 

Interstitial  neuritis  of  the  optic  nerves^  with  inferior  hemianopsia,  has 
been  observed  by  Raffegeau  in  carbonic  oxide  poisoning.  It  is  probable 
that  in  this  case  there  was  a  lesion  in  the  occipital  lol>es.  Schmitz,  how- 
ever, under  similar  circumstances,  has  described  contraction  of  the  visual 
field,  partial  color-blindness,  venous  hyj^erffimia  in  the  retina,  and  con- 
tracted arteries. 

AMBLYOPIA  FROM  OSMIC  ACID. 

Amblyopia  from  osmic  acid,  owing  to  an  action  of  the  va[w>r  of  this 
drug  ujion  tlie  retina,  has  l>een  reported  by  Dn  Noyes/  and  one  or  two 
other  examples  of  osmic  acid  amblyopia  are  upon  record.  Certain  persons 
are  very  sensitive  to  its  %"flpor,  and  after  ex[M)sure  vision  becomes  dim  for 


*  Annates  d-Ocwlistique,  189S,  t  cxiy*  p.  292,  English  edition. 

■  Tett-BLiok  of  Ophthalmology,  AmeHcjiti  edition^  New  York^  1892,  p,  44L 

*  Rectieil  d  Ophtalmologiej  July,  1895. 

*  Transactioiia  of  the  Aniericftn  Opbthdlmobgiokl  Society j  1966. 
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eeveral  hours,  very  muclj  as  if  a  layclrJatlc  Lad  been  ioatilled  Id  the  eye 
The  same  effect  Bometimes  follows  exposure  to  the  vapor  of  fonfudiu, 

AMBLYOPiA  FROM  PREPARATIONS  OF  THE  CINCHONA  BABE 
(QU1NINE.AMAUH0S1S). 

History.- — The  earliest  records  of  visual  disturbaiicjcs  caused  by  qui 
nine  are  by  Bemndi/  Robacb^^  Beydlcr,*  and  Giacomiui/  and  ia  Araericaii 
literature  by  PL  Lewts,*  O.  Baldwin/  aod  others*  The  first  oises 
cxaramed  nphthalmosicopically  are  those  reported  by  von  Graefe/  but  the 
earliest  carefully  recorded  examples  of  the  affection  begin  in  1879  witli 
Voorhies's^  and  Roosa^s"  caseSj  which  were  soon  fbllowetl  by  other  rejiorts, 
especially  those  by  Koapp,  De  Weckerj  Gruening,  Michel,  BuHer,  Dickin 
son,  and  many  others,  until  now  the  literature  comprises  fully  one  hundred 
cases  csoming  from  almost  all  portions  of  the  civilized  w^orkl. 

Lotig  ago  (in  1847)  Baldwin  *"  noted  complete  blindness  in  animal 
after  the  administration  of  large  doses  of  quinine,  but  experimentation  on 
animals  specially  directed  to  an  elucidation  of  the  pathogenesis  of  quiuine- 
amaurosis  begins  with  the  research  of  H,  Brunner/*  and  continues  in  lh€ 
works  of  the  author,"  Paul  Barabascljew/*  DeBouo/'  and  Ward  H*jlden.^ 

Etiology « — In  practically  all  cases  of  [loisoning  in  human  l>eingB  the 
drug  lias  entered  the  system  through  the  stomach.  Blindness  may  follow 
the  ingestion  of  any  of  the  alkaloids  of  the  cinchona  hark,  as  the  author 
has  experlmontally  proved,  and  may  even  be  caused  by  excessive  dose^ 
of  the  tiucture  of  the  hark  (lioosa),  although  naturally  the  salts  of  qui4 
nine  are  the  most  potent.  That  tlie  drug  itself  and  not  a  concomitant  dis- 
ease is  the  cause  of  the  amaurosis  is  established  by  cases  in  Avhicb  it  was 
taken  by  mistafte  by  healthy  individuals  (Oiaconiini),  by  cjtperiments  on 
animals  and  also  on  human  beings  {Barabasf.^hew),  The  dose  which  may 
cause  blindness  varies  from  fifteen  grains  to  one  ounce  in  t wen ty- four 
houi*s,  cases  occurring  under  the  inflm^ce  of  conii^iratively  small  dosea 


*  Annali  unkemU  di  medidna,  Mikna,  1829,  vol.  Ui.  p.  ai2L 
»  Schmidt's  Jiihrbucher,  1888,  Bd.  XX,  S.  18. 
»  mdom.  1838.  p,  292. 

*  Annali  UDJversnli  di  medicitiiiT  Milano^  18ll»  rol.  icvii  p,  825. 

*  Wmern  M^lical  nnd  Sunjioal  JourniiU  1845,  N,  8,,  p,  896. 
■  Americftn  Journal  of  Ibe  Medical  Sciences,  1847|  N.  B.,  vol.  xlil  pp.  202-2M. 
'  Arebiir,  18&7,  Bd,  iii.  Ss.  2,  3%. 

*  Trnnsaciions  of  the  Ainerican  Medir^jil  Association,  ISTU,  p.  411, 
»  Archives  of  OphthnlmologT,  1879,  vol  y'iIL  p.  802. 

Loco  dtnto. 

Ueber  Obm^mmuroso,  Innu^ral  DisgertutioD^  Eiirich,  1882. 

"  Tninatetioni  of  the  CoUege  of  Physicians  of  Pbikdelphia,  November,  1890;  Trani- 
flctions  of  the  American  Opblhttlmological  Society^  1891  ;  The  Toxic  Amblyopia*,  Phila* 
delpbia,  1896. 

"  Arebiv  fiir  Augenbeilkunde,  18ai|  Bd.  xsiii.  S.  91. 

"  Archivio  di  olu1moJ^>^ia,  Palermo^  I8t»4,  vol.  ij.  pp.  I71t  174, 

^  TratiRaetions  of  the  American  Ophthiilmological  Sodety,  1898. 
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probably  being  due  to  kHosvDcmBy*  Of  eighty-one  «ises  which  the 
author  has  gathered  from  the  literatui^^  forty-iiiLie  were  males,  twenty-five 
femak^j  while  in  seven  the  xets  were  not  stated.  The  ag^  of  the  patients 
ranged  frtKU  three  to  seventy- three  years.  The  reports  do  not  hidieate  that 
there  is  any  racial  immunity*  According  to  De  Gouv^ea,  in  Brazil,  where 
mucli  qninine  is  consnmedj  the  affection  is  not  uncommon.  A  highly  neu- 
rotic terapemment  probably  predisposes  to  tliis  and  other  actions  of  quinine* 
Symptoms. — Iti  mild  types  of  fpiinine-intoxieation  there  may  be  tem- 
poraiy  amblyopia  without  fundus  lesions  and  diminished  power  of  acoom- 
modatir>D* 

In  jsevere  eases  the  following  symptoms  may  be  present;  blindnesSi 
complete  or  incomplete,  usually  developal  with  great  Hiiddenncss  and  more 
absolute  than  in  any  other  recoverable  condition  (Mel linger,  Bro\ime)  ;  dila- 
itation  of  the  pupils^  absence  of  the  light^reflexj  imperfect  response  to 
mmodative  effort,  nystagmus,  proptosis,  occasionally  divergent  stmbis- 
mns  and  increased  intra-oenlar  tension  (Tiifany) ;  antesthesia  of  the  cornea 
and  conjunctiva  (Voorhies) ;  extreme  pallor  of  the  optic  disks  nnd  marked 
diminution  in  the  size  of  the  retinal  vessels,  simuhuing  the  appearand^ 
of  advanced  optic  nerve  atrophy;  occasionally  retinal  haze  and  a  clicrry- 
coloreil  spot  in  the  niacnla,  resembling  embolism  of  the  anitnil  artery  of  the 
retina  (Gnicning,  Buller,  Browne)  ;  gradually  i>ai"tial  or  ccjmplete  restora- 
tion of  central  vision,  associated  at  first  with  complete  or  jiiirtial  color- 
blindness ;  latery  slow  renewal  of  the  color-sense,  which  may  ultimately 
iTturn  ;  often  permanent  diminution  of  the  light-sense  and  color-sense  and 
contraction  of  the  visual  field,  the  contraction  usually  assuming  an  ellipti- 
cal shape;  night-blindness  (Swanzy) ;  very  exceptionally  permanent  blind- 
ness from  optic  nerve  atrophy  (Claiborne,  Calhoun)* 


Vlmial  flelflfl  In  K.  H.  BiLrlMi*B  fa*e  of  qutnlnfrbUndBea!?  after  fifty  dttja^ 


Unusnal  phenomena  are:  normal  ophthalmoscopic  appearances  (Gara- 
folo,  L.  W.  Fox)  J  congestion  of  the  retina  and  chorioid  (Dickins^m) ;  pri* 
mary  ischaemia  of  the  larger  retinal  vessels  with  overfilling  of  the  retinal 
capillaries  and  those  of  the  disk  (MelUnger)  ;  and  centml  scotom0B  (Jodko, 
Vol.  IY.— 63 


Galezowski).  Although  practically  always  a  bilateral  affeetion^  one  eve 
may  be  more  aflected  aud  earlier  than  the  other.  One  unilateral  case 
(Graefe)  is  reported.  Acsoording  to  Gruening^*  "quiniue-intoxication,  asso- 
ciated with  transitory  amaiiroBis,  may  ocjciir  at  times  in  a  mild  form  with 
less  proiiouncetl  contraction  of  tlie  reiinal  arteries  and  veins  and  a  decided 
fulness  of  the  capillaries  of  the  dmk  as  a  permanent  condition." 

BiagnoBis. — This  presents  no  diffienlties,  and  depends  upon  the  history 
of  the  L-ase  and  the  symptom -com  pi  ex  just  detaileth 

Prognosis.— In  severe  cases  very  exceptionally  permanent  blindness  U 
the  result,  but  taking  all  cases  t^igether,  so  far  as  improvement  in  central 
vision  m  concernetlj  even  when  the  ophthalmoscopic  picture  is  that  of 
atrophy,  the  prognosis  is  good.  But  tlie  period  of  recovery  may  be  very 
protracted,  lasting  for  months  and  even  years,  and,  as  before  noted,  deieo* 
tive  vision  may  remain,  and  ^permanently  imperfect  color-sense  and  mn- 
trat*tt"d  visual  fields  are  to  be  expec^tcd.  Quiniue-bliudne£>3  once  having 
occurred,  relapses  may  be  octiisioned  by  small  doses  of  the  drug,  (Knappi 
NcttWhip,) 

Pathology  and  Pathological  ABstomy, — ^The  experimental 
searches  of  Bmnner,  Barabaschewj  and  the  author  indicate  that  the  lesi 
in  quiniue-bliudncss  is  i>cripliemlj  that  primarily  there  is  an  ischEemia  of  the 
retinal  and  optic  nerve  vesst^Is  causeil  by  their  intense  contraction,'  and  that 
if  the  bliadncsa  continues  sufBeicnily  long  atrophy  of  the  optic  nerve  and 
optic  tract  (as  far  as  they  eould  be  followed)  ensues,  associated  with  marked 
vascular  changes  characterized  by  vasculitis  and  endo- vasculitis,  and  finalljr 
obliteration  of  the  lumen  of  the  vessels. 

Accoixling  to  the  author's  individual  researches^  the  pathogenesis  seemed 
to  be  somewhat  as  ibllows.  In  the  earlier  stages  of  the  blindness — i.e*, 
from  tlie  first  to  the  fourth  week  (ophtlialmoseopically  pallor  of  disks  and 
great  contraction  of  vessels) — the  microscope  reveals  in  the  optic  nerve  ina- 
jwrfect  diffciTotiation  of  its  fibrous  trabeeulie  and  spreading  apart  of  the 
individual  nerve-fibrils,  which  are  beaded  and  varicose  and  beginning  to 
be  atrophic.  At  this  time  no  marked  changes  are  present  in  tbe  ^-easels. 
(Plate  IIL,  Fig,  2.)  There  is  no  evidence  of  neuritis.  Later — i>.j  from 
two  to  three  months  after  the  onset  of  the  blindness  (ophtlialmoscopically 
white  disks  and  practically  complete  obliteration  of  vesf^ls) — there  arc 
nearly  complete  atrophy  of  the  optic  nerve  fibr(?s  (Plate  Fig*  3), 

tliiekeuing  and  collapse  of  the  nutrient  arteries  of  the  optic  nerve,  increase 
in  the  size  of  the  [>erivascular  lymnh-spaces,  and  occasionally  (two  speci- 
mens) partial  obliteration  of  the  central  vessel  of  the  nerve  with  a  partly 
organized  thrombus.  The  atrophy  extends  throughout  the  nerve,  chiasm, 
and  tracts. 


'  Kew  York  Eye  and  Bar  Infirmary  Reports,  1897|  vol,  v.  p  6. 

*  B&rRbiii4?bew  believei  thnt  strongs  contraction  of  tbo  peripheral  blood-ves^ela  ia  partljr 
"btousjht  about  by  a  condition  of  irritttbilitj  of  tbe  vaao-moior  centres  caiiiscd  by  quinine. 
£.  A,  Browne  luggests  tbbt  H  k  caused  bj  the  locaX  ^fteci  &t  bigbly  cincbonized  blood* 


GatigHon  cells  In  dl^grtjiH  ^liiireB  of  fl«generaUr>n.— >L>  fine  Tftcuolfitlon ;  vhmmAUily&h 
breaking  down  of  tdl  \nt6y.  Tlilid  day  nf  qajinjrie-txjisonlng.  (HyMeu-i 


Fm.  5. 


Atmoftt  compJeM*  itb«en(>«  of  gftn^Uon  i^etla  mtd  Tn^^vi^fihn?s.  -  A,  in  niihy  uru  ry.  Sixth 
f  1 11 1  ti  i  lie- >l*)f  H1 1  n      (I  ltd  rl  u .  > 
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Even  in  sections  of  nervea  wliicli  ophthalnioscopifailly  give  every  evi* 
deuce  of  atrophy,  and  winch  under  the  microscope  «^hovv  extensive  atrophic 
changes^  certain  fibrila  still  remain  unaffected,  auJ,  singly  or  in  patches, 
ptain  somewhat  imperfectly  with  the  Wcigert  and  Weij^ert-Pal  reagents* 
This  pi-obahly  explains  why  vision  k  st)metimcs  retained,  even  when  the 
degenerative  proce^is  app<^ra  to  be  complete.  It  is  analogous  to  the  reten- 
tion of  unaffecrted  uerve-fibres  within  the  atrophic  areas  of  the  papillo- 
maenlar  bundle  in  eases  of  alcohol-  and  tobacco-amhiyopia. 

In  some  of  the  aullior  s  earlier  qninine  experiments  alterations  in  the 
cortex  of  the  visual  area  of  the  brain  were  di^overed, — Le.,  shrinking  of 
the  cells  and  enlargement  of  the  j>ericellnlar  lymph'Spaccs, — but  subsequent 
r^earches  indicated  that  these  lesions  were  probably  duo  to  some  error  in 
technique*  It  is  probable  that  future  investigations  with  the  newer  histo- 
logical methods  will  show  that  there  are  really  cortical  changes  under  the 
influence  of  this  poison,  exactly  as  they  have  been  found  with  other  puisonSj 
notably  alcohol.* 

The  recent  researches  of  Ward  A.  Holden*  throw  an  entirely  new  light 
on  the  jmthology  of  quiniue-amblyopia.  Tu  this  investigation,  to  quote  Dr, 
Holden's  own  words^  "A  number  of  dogs  were  killed  at  periods  ranging 
from  two  hours  to  seven  weeks  afler  the  first  injection  of  quiniuej  and  the 
eyes,  optic  nei*ves,  brains,  and  cords  were  examined  by  the  Ntssl-mcthylcne- 
blue  method  for  cell  changes  and  the  March i-osmic-acid  method  for  nerve- 
fibre  changes.  Retinas  examined  on  the  third  day,  after  several  toxic  doses 
had  been  given,  revealed  degenerative  changes  in  a  few  ganglion  cells 
(vacuolation,  jialeuoss  and  absence  of  chroraophilie  granules,  and  breaking 
down  of  the  cell  body)  and  changes  in  the  nerve-fibres  (a  deposition  in  the 
nerve-fibre  layer  of  large  globules  of  a  myeline-like  character),'*  These 
degenerative  changes  gradually  increased,  and  by  the  forty-seventh  day  the 
ganglion-cell  layer  and  nerve-fibre  layer  had  alnicst  disappeared.  The 
changes  in  the  optic  nerve  were  first  noted  on  the  seventeenth  day,  consist- 
ing in  breaking  down  of  the  medullary  sheaths  of  the  fibres,  and  this  de- 
generation of  the  nerve  could  be  traced  up  to  its  fibres  in  the  external 
geniculate  body  and  pulvinar.  In  other  words,  again  to  quote 
HoUlen,  "  With  the  lessened  but  not  obliterated  blood-supply  due  to  spasm 
of  the  vessels  in  qui  nine- poisoning,  the  less  resistant  elements  of  the  inner 
layers — the  ganglion  cells  and  the  nerve-fihres — break  down,  while  the  cells 
of  the  inner  nuclear  layer  are  not  visibly  affected.  An  ascending  degenera- 
tion of  the  nerve-fibres  folio w^s  the  retinal  changes.'*  Dr.  Holden  failed  to 
find  histological  alterations  at  this  jieriod  in  the  retinal  vesssels  or  in  those 
of  the  optic  nerve*    (Plate  lY,,  Figs.  4  and  5,) 

The  experiments  of  Brunner  and  the  author  were  performed  at  a  time 
when  the  newer  histological  methods  employed  by  Holden  were  unknown. 


^  Tbe  older  writers  ascribed  tlie  blindne^fl  to  an  action  of  the  drug  on  tbe  cerebrum* 
'  TranBaotioBi  of  tha  Americaa  Oplitbalmological  Society^  1S9&. 
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It  is  now  evident  from  his  rm?arch  that  wljut  tiiev  observed  were  the  stcond- 
ar^  efed^nf  the  toxic  action  of  <iiiiuiiie,  which  prolmhly  prinuirili/  attac-kti  the 
ganglion  ot'lls  und  causes  the  ast^eoding  degeneration  of  the  optic  nerve  aud 
tracts  whieij  has  been  deseribed*  Tlie  vascular  changes  which  the  writer 
imrtieularly  investigated  would  seeru  also  to  be  secondary  rcsuUs^  and  it 
is  pn*bal»le  tliat  t!ie  ooiiditions  in  the  central  vessel  which  he  found  y  and 
ascritjtil  to  a  tiirombus,  in  the  light  of  Holden's  exami nations  must  be  re- 
gaitled  as  a  uatnral  phenomeuon  in  the  central  vein  of  the  di>g's  optia 
nerve,  and  not  one  really  due  to  the  action  of  the  drug.  Tlie  ga|)s  in  onr 
k  no  w  1  edge  o  f  t  he  pa  thogenesis  o  f  e  x  peri  men  t  a  1  q  u  i  n  i  n  e-  a  m  b  1  y  o  p  i  a  li  are  no^ 
beeu  iilleclj  with  one  excejjtion,- — namely^  the  «inse  of  primary  eoutraetion 
of  the  retinal  vesselsj  whieh  cn^atcs  the  isc^ieemia,  and  which  tlie  writer  and 
other  authors  have  attributed  to  the  effect  of  a  highly  cinchonized  blood  ilpo^ 
these  vesseby  an  explanation^  howevt^r^  which  is  not  entirely  satisfactory* 

De  Bono  J  as  the  result  of  his  resca  relies,  reaches  entirely  different  con- 
clusions in  i^ard  to  the  pathogenesis  of  quinine-amhlyopia.    Accxirding  t 
him,  the  eyes  of  animals  |M*isyned  with  quinine  show  only  vascular  chan 
in  the  chorioid  and  changes  in  the  central  vessels,  but  none  in  the  retina  an 
optic  nerve.    He  believes  that  the  ischaemia  is  not  the  sole  cause  of  th 
functional  disturbances,  inasmuch  as  the  latter  may  disapjx^ar  while  th 
isehmmia  still  remains,  and  asi-ribes  the  visual  disturbance  U)  altei-ations  i 
the  percipient  end  elements  of  tlie  optic  nerve,  iK^ause  in  frogs  poison- 
by  quinine  there  is  lack  of  movement  in  the  pigment  molecules  of  the 
pigment  epithelium.    It  is  difficult  to  understand  his  failure  to  observe  the 
atrophy  which  ean  always  be  produceil  in  the  optic  nerve  by  quinine,  excf'pt 
on  the  suppositioD  that  in  animals  his  examinations  were  made  before  th 
period  of  atrophy  acts  in. 

AMBLYOPIA  FROM  OTHEB  ALKALOIDS  OF  TDE  CINCHONA  BARK. 

As  already  statf*dj  any  preparation  of  the  bark  is  capable  of  producing 
the  amaurosis  which  has  been  dc«oril>ed  in  the  prccetling  paragniptis.  This 
has  already  l>ecn  ol)served  clinicallyj  and  has  been  proved  by  the  author  in 
ex]>crimcnts  on  animals.^ 

Treatment  of  Quinine- A maurosliv — Necessarily  the  first  caution  to 
be  observed  is  avoidance  of  further  administration  of  any  preparation  o 
the  cinchona  barks.    Inhalation  of  nitrite  of  amyl  and  the  administration 
of  digitalis  represent  rational  modes  of  treatment.    Strychnine  was  of  &er- 
vioe  in  some  mses,  notably  in  those  ass^x^iated  with  central  scotoma,  mi 
galvanism  has  l>een  advocated  by  BuHcr,     Jf  the  intraocular  tension  * 
raised,  as  it  was  in  Tiffany's  case,  eserine  should  be  instilled,  Oth 
remedies  which  have  l)een  recommended  are  hydrobromic  acid  (L.  W.  For 
and  ifjdide  of  potassium  (Calderai),    There  is  some  evidence  to  show  that 
the  administration  of  atropine  produces  favorable  results  in  mses  of  quinine* 
poisoning. 


» The  Ttjxic  Attiblyopias,  pp*  199  and  200. 
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AMBLYOPIA  FROM  SALICTLIO  ACID, 

Accoi'ding  to  Knapp,  salicylic  acid  may  create  visual  di&turhaticea  pre- 
cisely analogous  to  those  seen  in  quinine-blinduess,  although  it  would  sclera 
tliat  there  may  also  be  blindness  and  mydriasis  with  normal  optic  papillse. 
(Gatti.)  The  author  has  performetl  a  number  of  experiments  with  salicylic 
acid  analogous  to  those  of  Brunner  and  himself  with  quinine^  and  was  able 
to  produce  blindness  in  doga^  which,  however,  was  never  complete,  Oph- 
tbalrao.scopically  the  disks  were  pale  and  the  arteries  small,  with  apjmrent 
contraction  of  the  periphery  of  the  visual  tield.  In  some  cases  there  was 
an  aiksociated  conjunctivitiii,  a  symptom  which  has  also  been  observed  in 
human  1km ogs.  The  microscopical  api>eai'ances  which  have  been  detailed  in 
cases  of  quinine-blindncsH  were,  however,  not  found,  probably  liecanse  the 
poisoned  dugs  were  not  allowed  to  live  for  a  sufficient  length  of  time  after 
the  bliudncss  bt*gan.  There  seems  little  doubt  that  the  patliogenesis  of  the 
allcctlon  is  the  same  m  that  of  quinine. 

AMBLYOPIA  FKOM  ASPIDIUM  (U.S.P.),  OS  FILIX  MAS  (B  P  ). 

History. — Although  the  earliest  report  of  tbe  to^ic  properties  of  this 
drug  appeal's  in  a  monograph  by  Reinlein  in  1812^  it  is  only  in  compara- 
tively recent  times  that  its  influence  in  originating  visual  disturbances  has 
at t meted  attention  and  has  been  the  subject  of  special  investigation  by  two 
Ja[>anese  oliservers,  Drs.  Katayama  and  I.  Okomoto/  who  have  collected 
twenty- three  cases  of  |>oisoning,  ten  with  temporary  or  jwrmauent  amblyo- 
pia of  one  or  botli  eyes,  five  of  them  having  occurred  in  Japan.  Since  this 
date  a  number  of  other  cases  have  been  rejjortod  in  Germany ^  Franeej  and 
Belgium,  and  extteriments  have  l>een  undertaken  on  animals,  indicating  that 
the  visual  disturtiauiies  are  not  confined  to  human  beings.  In  other  woixls, 
it  is  evident  that  the  drug  may  cause  marked  amblyopia  and  even  |>ermanetit 
atrophy  of  the  <^ptic  nerve. 

Etiologry. — The  cases  of  poisoning  have  followed  the  administration  of 
the  oleo- resin  aud  also  the  liquid  extract,  and  practically  all  of  them  have 
been  the  result  of  al)Sorption  of  undue  doses  of  the  medicament  when  it 
has  heen  administered  as  an  anthelmintic.  The  size  of  the  dose  which  has 
produced  the  toxic  symptoms  has  varied  considerably , — from  three  grammes 
of  the  extract  tip  to  very  large  doses. 

SymptomB. — The  ocular  phenomena  of  filtx  mas  amblyopia  have  not 
lieen  \kM  deseribedj  but  have  varied  during  the  stage  of  blindness  from 
negative  ophthalmoscopic  appearant^s  (Baer,  Schleier)  to  comjilete  optic 
nerve  atrophy  (Groaz).  Inouye  describes  yellowish -white  radiating  flecks 
in  the  miicular  region  in  a  case  of  filix  mas  poisoning,  but  ascrii>es  them  to 
renal  disorder  brought  about  by  the  poison »  Studies  of  the  field  of  vision, 
the  color-perc;eptionj  and  the  light-sense  are  all  imperfect 


*  The  Sei-l-Kwai  Medical  Journal,  1B92^  toI.  kl  pp.  1 01*1 2 U  For  a  larger  collection , 
Bee  Siiller-Hugui^nin,  Correspondenz-Blatt  fiir  isehwciscer  Acrtze,  September,  1898. 
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BiagfnoBls  and  PrognoBis, — ^The  diagnosis  can  be  maile  by  tlie  h* 
of  the  cBBAi.    The  progaosia  is  grave.    In  Sidler-Huguenio's  collection 
seventy-tight  cases,  twelve  died  and  thirty* three  siiSered  from  pemau 
bliDdness. 

PatlLology* — Von  Aubel  ascribes  the  amaurotic  effect  of  tlie  niiilefl 
to  its  at^tive  crystalline  principle,  filicic  acid,  which  he  thinkB  acts  tiiroo^ 
the  vaso- motor  nerves  and  produces  contraction  of  the  retinal  artem 
According  to  Nuel,  in  a  certain  number  of  casea  of  male  fern  ambljojoa 
in  dogs  there  is  blurring  of  the  papilla^  bnt  niicroscopic^ally  no  trace  of  ai 
interstitial  neuritis, — only  an  oedema  of  the  nerve-head.  This  interetitiil 
cedema  is  consecutive  to  the  destruction  of  the  nerve-fibi^es,  and  rml  neurit^ 
if  it  occurs,  comes  on  later,  bnt  is  neitlier  interstitial  nor  retrobulbfir-  He 
believes  that  other  cases  of  toxic  amblyopia  are  of  this  nature,  and  that  tbe 
original  action  of  the  drug  is  on  the  ganglion  cells  of  the  retina. 

Masius'  and  Mahaim^  have  experimentally  determined  that  the  patho- 
logical i»rocess  comprises  an  inflammatory  condition  of  the  capillary  systeaii 
and  secondary  destruction  of  the  nerve-fibres. 

Treatment, — The  treatment  of  this  form  of  amblyopia  does  notil 
from  that  detailed  for  other  similar  cases.    Yon  Aubel  particularly 
mends  nitrite  of  amyl  and  strychnine. 

AMBLYOPIA  FROM  SERPENT  YIEUS. 
Galezowski  is  authority  for  tlie  statement  of  Armaral^  of  Brazil,  t 
blindness  aftc*r  the  bite  of  serpents  is  conimon*  The  author  has  been  uih 
able  to  find  that  this  is  one  of  the  symptoms  of  the  bite  of  the  poi§OD0iiS 
aei'pents  of  America,  Congestion  of  the  optic  papilla  and  amauixisia  lasi- 
iug  for  months  as  the  result  of  snake  bite  have  Ijecn  rcjKirtod  by  L*aufii»?ao^ 
and  Weir  Mitchell  has  informed  the  author  that  he  has  seen  retinal  hm- 
orrhage  in  experiments  with  serpent  virua. 

IL  POISONS  WHICH    PRODUCE  AMBLYOPIA  CHIEFLY 
BY  CYCLOPLEGIA,  MYDRIASIS,  AND  MYOSIS, 

AMBLYOPIA  FROM  THE  MYDRIATIC  AND  MYOTIC  BRVm 
Wliether  true  alropme  or  belladojina  ambiyopia  occurs  in  the  mm 
which  this  term  was  tised  by  tlie  older  writers  (Himly,  Beer,  and  otWrs) 
is  to  be  doubted.  The  amaunjsis  which  they  deseritje  was  no  doubt  tlie 
result  of  an  aetion  upon  tlie  ciliary  ranscle.  What  has  l>een  said  of 
atropine  is  true  of  all  other  mydriatics, — hyoseine,  daturine,  dnboisine^ 
homatropine,  st^opolamine,  etc. 

Some  of  these  drugs  seeju  alf^o  to  protluce  defective  vision  indepencleotlr 
of  their  eycloplegic  action.  Duboisinc,  for  example,  may  origiuate  ambly- 
opia and  great  narrowing  of  tlie  visual  field.  (J.  P.  Worrell.)  From  tk 
action  of  scopolamine  there  is  sometimes  a  temporary  amblyopia*  (PoolevJ 


*  Annalca  d'Oeulistique,  18i>5,  t.  cxi  v.  p*  127. 
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In  acide  eocaim^poisoning  tliere  may  be  maitimtitn  ttiYdriasis  and 
blindness  owing  to  syncope^  while  temporary  amblyopia  and  contracted 
retinal  arteries  have  been  observed  after  injection  of  the  drug  into  the  gum, 
(Schubert.) 

Very  interesting  are  the  visual  phenomena  in  chrome  eoc(mie-pouomng^ 
which  may  be  anuimcd  up  to  l>e  visual  hallucinations^  amblyopia,  diplopia, 
chromatopsia,  and  hemianopsia,  sometimes  monolateral  (Salia)  and  some- 
times bilateral  (Saury 

Amblyopia  from  ike  myotics — that  is,  eserhie  ^nd  pilocarpine — may  ap- 
pear in  tlie  form  of  a  disturbance  of  vision,  caused  by  the  contraction  of 
the  pupil  and  the  approximation  of  the  near  and  the  far  points.  Tempo- 
rary blindness  in  cases  of  geueral  p:)isouing  by  physostigmine  lias  in  a  few 
instances  been  reporter!  without  furtlicr  particulars,  and  fugitive  ambly- 
opia is  said  to  have  followed  injections  of  pilocarpine.  (Fuhrmauo*) 

Two  other  myotic  drugs — namely,  mmmrinc  and  curare — may  produce 
amblyopia  by  virtue  of  a  myotic  at^ion  and  by  causing  cramp  of  the  ae- 
eoramoflation.  Aummia  of  the  papilla  is  said  by  Gatezowski  to  follow 
instillation  of  a  collyrium  of  eurare  into  the  oonjunetival  cul-de-sac  of 
rabbits. 

AMBLYOPIA  PROM    PTOMAINE-POISONING    (BOTULISMUS,  ALLAN- 
TIASIS). 

Cases  of  poisoning  in  human  beings  dependent  upon  ptomaines  and 
toxalbumins  have  usually  followed  the  ingestion  of  spoiled  meat,  fish, 
sausage,  cream,  pastry,  etc.  As  many  of  the  ptomaines  are  basic  coni- 
pouuds  closely  simulating  the  vegetable  alkaloids^ — for  example,  atropine, 
etc., — it  is  not  unnatural  that  the  ocular  symptoms  would  be  analogous  to 
those  produced  by  the  vegetable  drugs  which  these  substances  resemble  in 
physiological  action.  In  general  terms,  they  are  dim  vision  or  transitory 
amblyopia,  bilateml  paresis  of  accommodalion  wiilL  or  withotd  mydrifimSj 
negative  ophthalmoscopic  api>earances,  and  frequently  palsies  of  the  external 
ocular  muscles.  Indeed^  the  most  interesting  ocular  lesion  in  connection 
with  ptomaine-poisoning  centres  around  the  paralysis  of  the  fX!ular  muscle, 
and  is  tlierefore  not  specially  germane  to  the  present  subject.  There  may 
be  simply  ptosis,  palsy  of  a  single  ocular  muscle^  or  complete  ophthalmo- 
plegia ejtterna, 

in,  POISONOUS  SUBSTANCES  WHICH  PRODUCE  VARI- 
OUS OCULAR  PHENOMENA,  BUT  NOT  AMBLYOPIA 
IN  THE  USUAL  ACCEPTATION  OF  THIS  TERM. 

A  certain  number  of  drugs  and  chemicals  usually  included  in  the  lists 
of  sulistanees  ca|>able  of  producing  toxic  amblyopia  have  no  special  claim 
to  such  a  position,  unless  some  of  them  should  be  accorded  a  place  among 


Aniialea  lu^ieo-piycliologiqucaj  1889,  t.  ix.,  7  B,|  439. 
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the  Jigeiite  which  cause  defective  vision  bv  mydriasis.    The  followiug 
examples  of  this  ekss : 

BENzmE  (petroleum  ether),  which  in  poisonous  doses  aiuses  immobile 
pupil  and  nystagmus;  sulphonal,  which^ like  bromide  of  potassium,  may 
pi-oduce  pttjsia  ; '  trionaLj  which  after  eatc-essive  doses  may  originate  tlii' 
nitus  and  muscse  volitantes ;  aoonite,  which  causes  mydriasis  and  other 
visual  phmonifiia  dependent  upon  its  depressant  action  u|>on  the  circula- 
tion ;  PINK'EOOT  (the  root  of  the  Spigdia  timrilandka),  which  resembles 
the  mydriatics  in  its  toxic  symptoms,  and  therefore  blurs  vision  by  mydri- 
aais ;  pomegranatEj  which  is  said  to  create  retinal  congestion  ;  piscidium 
(Jamaica  dog-wood),  which  is  a  mydriaticr  when  its  extract  is  freely  admin^. 
istered;  CVTISINE  (the  active  principle  of  the  OyO&iis  hiburnum) ^\x\imh,  »w 
cording  to  Albytt,  in  toxic  dose  dilates  the  pupil,  blanches  the  optic  papilla^ 
and  contracts  the  retinal  vessels;  sweet  spiEIT^  of  kitre,  which  in 
poisonous  quantities  causes  dilates!  and  motionless  pupils  ;  ESCULIN  (borae- 
chestnut),  which  originates  symptoms  similar  to  l)elladonna-i)oisoning; 
MENTHOL,  w*hich,  like  naphtalin,  is  said  to  produce  leiiticukr  ofMiciti^  if 
it  is  pushed  to  the  lethal  issue  in  animals;  sulphur,  which  in  one  case  is 
said  to  have  caused  mydriasis,  exophthalmos,  and  auffisthesia  of  the  eomea ; 
SULPHURIC  ACiDj  whicli  may  originate  an  acute  ophthalmoplegia  externa, 
due  to  hemorrhagic  |>olioeucephalitifi ;  ojcalic  acid,  which  creates  visual 
disturbances  (mydriasis)  as  the  result  of  the  exhaustion  which  follows  ujiou 
its  acute  toxtemia ;  nitrous  oxide^  which,  according  to  Aldridgc,  causes 
dilatation  of  the  retinal  arteries  and  incrcasetl  recloess  of  the  papilla  ;  and 
LIGHT  CABBURETTED  HYDROGEN  GAS  (firtMlamp),  wliich  by  some  au- 
thorities is  held  res])onsible  for  miners'  nystagmus. 

Strabismus  and  cxophthalraos,  according  to  Kepler,  have  hmn  ca 
by  the  jx>isonous  at^tion  of  SAPONm,  while  anesthesia  of  the  cornea,  as  well 
as  clouding  of  its  structure  and  consequent  depiH?ciation  of  vision,  may  be 
brought  about  by  the  instillation  into  the  conjunctival  cuUde-sac  of  a  two 
per  cent,  solution  of  apomorphine  and  of  strophakthin  and  ouabceike. 
Erythrophlceine  (Haya-poison)  anaestltetizes  the  cornea  and  irritEt 
the  conjunctiva,  Chrtsarobin  and  podophyllin,  especially  the  d 
routB  of  the  latter  drug,  may  t^iuse  an  active  conjunctivitis. 

AfMyopta  from  the  aniestlieticSy  particularly  etheB  and  CULOROFOEM, 
if  Reymond*s  case  be  excepted,  through  an  action  of  the  jiapillo- macular 
bimdle,  apparently  does  not  tK^cur.  They  may  bring  about  anomalous 
pupillary  i^eactions,  and  occasionally  have  causctl  detachmcjit  of  the  retina 
Chloride  of  ethyl  affects  vision  by  creating  opacity  of  the  come.' 
(Dubois  and  Roiix,) 

Toxic  Chromatopsia. — A  prominent  visual  phenomenon  under  the 
poisonous  influence  of  certain  drugs  is  colored  vision,  usually  xanthopsia, 


'  It  ii  pw&ible  that  ftitum  hiveiti Rations  will  show  that  the  ocular  symptom*  of  thU 
drug  an;  more  pronuuocttl  than  have  thua  far  been  repurtcd. 
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or  yellow  seeing/'  Of  the  various  drugs  which  may  prt>duce  this  phe- 
nomenon gatiionin  is  the  most  notorious,  and  the  pheuomtna  have  lx*c*ri 
most  carefnlly  investigated  by  liose,  Knies,  and  other  observers*  A  deep 
yeUuw  tint  is  imparted  to  ever}'ttiiog  in  the  range  of  vision;  s<:m]ctimes 
yellow  is  replaced  by  green,  and  it  is  stated  that  tlie  tint  may  be  red  or 
bhic.  According  to  Knies,  the  yellow  seeing  appears  in  from  ten  to  fii\cen 
minntes  after  the  toxic  or  full  physiological  action  of  the  drug  sets  in,  and 
is  preceded  by  a  period  of  "  violet  seeing/'  Ophthalinoscopit^ally  there  m*^ 
no  changes,  and  the  c<:*ntml  vision  and  the  pupillary  phenomena  arc  normaL 
Ketinal  adaptability,  however,  is  diminished.  Other  drugs  which  prodnoe 
this  symptom  are  nitnte  of  amyl  (Pec^k,  Landcndorf ),  picric  acid,  chromic 
acid,  when  it  is  used  as  a  local  application,  digitalis^  (Jcanton)^  carbonic 
oxide  (Hilbert),  and  tobacco  (Simi  ami  the  author).  Cannabis  indica  may 
cause  violet  vision  (Werner),  and  rafFL^c  red  vision. 

Toxio  Hystehia  IK  RE1.AT10N  TO  Toxic  AMBLYOPIA* — Amoug  the 
workei's  in  lead -factories  the  so-called  hysterical  ImUpamlysis  ig  nut  un- 
common. Those  affected  suffer  from  hcmianiesthesia,  amblyopia  on  the 
same  side,  anosmia  on  the  opposite  side,  dyschromatopsia  and  reversal  of 
the  normal  sequence  of  color-perception.*  A  similar  reversal  in  the  color- 
lines  has  been  noted  in  nitrobenzoNpoisoning,  Among  other  toxic  agents 
which  are  supposol  to  be  capable  of  origin atin^^  an  hysterical  condition  may 
be  mentioned  alcohol,  mercury,  and  bisulphide  of  carbon.  The  subjects 
may  suffer  from  hem  i anaesthesia,  hemiplegia,  restriction  of  the  visual  field, 
etc,  and  may  be  cured  by  sugg^tion  or  by  remedies  of  indifferent  potency- 
Many  of  the  well-marked  hysterical  stigmata  can  be  found  at  time§  in 
subjects  of  chronic  alcobolism.^ 

>  During  poUoamg  wilh  tbm  drug  Ihere  m«j  be  m^dHmi'iB  and  nebulotu  Tkion^  and 
Lewin  (Die  Nebetiwirkung€«  d«r  AnsoeimiUel,  D4?r1m,  ISSl*  8.  l&J)  mmilom  imong 
the  toxic  »ymptoini  ftttribuiJible  to  Ihu  drug  ambljopia  and  duuble^iighl.  Tbii  aroblji^pia 
has  aUo  b«en  ssciibed  to  di^o^n, 

*  PonUin,  Eecueit  d'Opbulraologie,  3      1887.  t.  \x.  p,  6l!0. 

'  Qoinoa,  Le»  agents  provociileiiri  de  i  byiterie,  Th&u^t  Pari*,  lai^.  In  ihU  inter- 
liiliiig  theiiA  tbe  entire  literature  nf  thi^  subject  i«  reviewed.  Recently  tbe  autbcjf  bat  ob* 
lerred  byiteric&l  amblyc^piA  osaocbted  witb  Vutic  amblyopia ^  apparently  due  Uf  tbe  esm* 
dve  tue  of  lobaoco,   (Opbth«lmic  Becofd^  Jftouaiy,  ldl&&.) 
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As  the  natural  history  of  intestiual  T^ornas  in  general  is  of  comparatively 
recent  date,  so  is  also  our  knowledge  of  the  diseases  caused  by  entuzoa  in 
the  human  eye.  The  first  obsei-vation  no  the  cysticercus  was  made  by 
Scliott  in  1830  (eystioemis  in  the  anterior  chamber).  The  must  imi>ortaiit 
of  these  aftections,  cysticercus  in  the  posterior  segment  of  tlie  eye,  was  first 
discovered  in  1853  by  von  Graefe*  Of  a  much  earlier  date  is  the  know- 
ledge of  echinocoet^us  of  the  orbit,  although  ifs  animal  natui'e  was  not  fully 
estaUisheil  nntil  the  present  century.  The  cliuiml  significance  of  all  these 
diseased  conditions  lies  princiiially  in  the  inflannnatory  reaction  which  the 
parasite  causes;  seldom  does  it  become  iiijurious  by  reason  of  its  size. 
These  diseases  are  also  instructive  from  a  zoological  stand-jwiutj  because 
they  give  a  clear  insight  into  tlie  life-history  of  oi^nisins  which  otherwise 
flonriish  concealed  in  the  deep  tissues  of  the  bi>dy. 

The  eye  w^ith  its  immediate  sunmndings  serves  as  a  place  of  residence 
for  many  forms  of  entozoa^  of  which  tlie  cysHcercus  cellidosie  is  the  prin- 
cipal, not  only  because  it  is  most  frequently  met  with,  but  also  bet^anse  it 
may  be  found  in  any  \yari  of  the  eye  or  its  ap|.)endage3.  Other  varieties 
of  entozoa  are  found  only  in  special  iH^gions,  Finally,  many  of  tlie  entozoa 
are  so  rare  that  they  are  of  no  consequence  either  to  the  practitioner  or  to 
the  general  pathologist. 

CYSTICERCUS  CELLULOSiE  (pORK  MEASLES). 

Natural  History. — The  ripe  segments  of  the  tienia  solium  Riidolfii  in- 
habiting the  human  intestine  pass  off  either  alone  or  with  the  stools  j  they 
are  completely  filled  with  eggs,  each  containing  a  fully  develo}xd  embryo 
in  a  tliick  jwrous  capsule.  These  eggs,  or  under  certain  cireumgtaut?es  whole 
segments,  enter  the  stomach  of  the  hog  with  the  food,  where  the  capsules 
are  digested  and  the  embryos  set  free, 
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Tlie  free  emhrro  api>esrs  as  a  small  spherical  body  from  0,022  to  0.028 
millimetre  in  diameter,  and  armed  with  six  hooks;  with  their  aid  it  perfo- 
rates the  intestinal  wall  and  either  migrates  indejjendeotly  farther  into  the 
loose  eel  hilar  tia-^ne,  or  is  carrieil  by  the  blood-  (or  lymph-)  stmim  to  remote 
I>arts  of  the  body.  After  it  lias  effected  a  lodgement  in  some  portiivn  of  the 
vascidar  ay  stem,  it  penetrates  into  the  tissues  and  throws  off  its  embn^onal 
hooks.  It  is  soon  euveloped  in  a  capsule,  which  consists  first  of  cells,  later 
of  connective  tissue;  within  this  the  further  develtjpment  of  the  jiarasite 
takes  place.  Immediately  after  the  throwing  off  of  the  embrj^onal  ho<:>ks 
the  young  eystteercus  appears  as  a  solid  splieriLnl  body,  whieb  grows  r^pidiy 
and  is  very  soon  converted  into  a  small  cyst  by  ammiulation  of  fluid.  Its 
original  tissue  is  thereby  crowded  towards  iis  periphery  antl  tltere  becomes 
differentiated  into  three  layers.  The  external  layer  is  composed  of  a  stnic^- 
tureless  membrane  with  warty  projet-tinns,  the  middle  layer  of  numerous 
spindle  cells,  and  the  innermost  kyer  of  a  loose  cellular  tissue  traven^l  by 
muscular  fibres.  When  the  cyst  has  attainetl  a  diameter  of  about  one  mil- 
limetre the  first  rudiments  of  the  head  of  the  future  worm  are  discernible. 

This  apjmrs  as  a  hud  like  projection  on  the  inner  surface  of  the  cyst,  and 
is  formed  by  proliferatitm  of  the  various  layers  composing  the  eyst-w*alb 
As  this  bud  grows  it  penetiiites  still  farther  inward,  causing  a  tube-like 
invagination  of  the  wall  of  the  cyst.  By  further  differentiation  this  in- 
vaginat<d  proecfis  forma  the  head^  ueckj  and  bxly  of  the  worm,  and  a 
muscular  tiae — the  ret^ptaeulum — enclc»sing  these  structures.  The  head  is 
develoiHHl  at  the  bottom  of  this  tulndar  invagination,  the  circlet  of  bof>ks 
and  tiie  suckers  nearer  its  orifice  and  directetl  towards  its  cavity.  When 
by  a  process  of  evagination  tlie  head  is  extruded,  the  inner  lining  of  what 
was  a  hollow  tube  becomes  the  outer  covering  of  a  projection,  and  the 
organs  that  were  at  first  diret*ted  to^vards  the  cavity  of  the  fi.)rmer,  now 
pi-eseut  externally  uj>on  the  latter,  but  in  a  reversed  order,  the  rostellum 
that  originally  was  at  the  bottrmi  now  being  at  the  top* 

The  fully  developed  head  may  l>e  extruded  at  pleasni-e,  and  in  old  cysts 
is  nsnally  so  found*  At  its  extremity  a  short  snout-like  prtvjwtion,  the 
rt^stellum,  eneireled  by  a  ring  of  fn^m  twenty- six  to  twenty-eight  hook  lets, 
is  sc^t'u,  and  below  this  four  sucking-disks.  Under  this  we  find  tlic  narrow 
neck,  joining  the  somewhat  broader,  transversely  wrinkled  bmly,  which 
mergLS  with  a  slight  constriction  into  the  caudal  cyst.  The  head,  neck,  and 
body  are  white,  although  in  very  old  sj>ecimens  the  sucking  disks  are  pig- 
mented. The  cyst  always  retains  a  certain  degree  of  transparency*  Two 
and  a  Iialf  months  usually  elapse  before  the  head  is  completel}*  develojicd, 
and  after  this  no  material  change  takes  place,  except  tliat  the  vy%i  becomes 
lai^r  and  the  kidy  increases  in  length.  The  life  of  the  cystieercns  is  esti- 
mated at  several  years. 

Etiology  and  Distribution*^ — Through  the  ingestion  of  raw*  or  inv 
pertectly  cooked  pork  one  can  acquire  only  tiie  ttenia  solium  ;  from  this,  in- 
fection with  the  measles  may  result.    It  is  indispensable  that  the  ripe 
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be  deposited  In  the  stomaclij  as  the  embryo  can  esca^ie  only  after  its  en- 
velopes are  digested*  The  egg  or  the  entire  rit>e  segment  may  find  its  way 
ioto  the  3?lomaeh  in  one  of  two  ways,  either  dii-edly  from  the  intestine 
througli  anti]>eristaltic  motion  or  fi-oni  without  by  the  month.  By  the  fimt 
method  only  the  host  of  the  ta])eworm,  by  the  second  other  individuals, 
may  be  infected.  The  eirenmstances  nnder  which  this  infection  takes  place 
are  manifold  :  river  water  eontamiiiated  by  hnman  fsacea^  vegetables  grown 
in  freshly  manured  fields,  or  filthy  hands  may  communicate  tlie  contagion. 

The  iiide[>eQdent  motility  and  spontaneous  discharge  of  the  fertile  seg- 
ments, as  well  as  such  close  interoonrse  as  the  use  of  common  lodgings  or 
taking  meals  with  a  perstm  who  is  suffering  with  tapeworm,  especially  if 
both  parties  are  not  particular  as  ti)  cleanliness,  give  the  opportunity  for 
such  infection.  Much  stress  was  formerly  laid  upon  the  latter  mode  of 
infection  for  the  reason  ttmt  cysticercua  was  often  found  in  those  subjects 
who  at  the  time  were  appart^ntly  not  suffering  from  tapeworm.  It  has  since 
been  shown— a  point  to  which  Hirschbcrg  ealla  especial  attention— that  the 
parasite  may  easily  be  overlooked  when  there  is  no  spontaneous  escape  of 
segments^  Attempts  at  dislodgement  of  the  worm  are  in  almost  every  in- 
stance successful.  It  is  not  to  be  wondered  at  that  the  jioorer  classes  suffer 
more  from  cysticercus  than  the  wealtliy,  although  among  tlie  latter  the  dis- 
ease is  not  infrequent  Infection  by  cysticercus  is  most  common  Ix-tweeu 
the  ages  of  twenty  and  thirty  (Hirschberg,  Gerraeimann)*  According  to 
Hirschbergf  both  sexes  are  equally  affected^  while  von  Graefe  says  that  it 
is  more  common  in  the  male.  The  cysticercus  cellulosse  can  naturally  occur 
only  where  tmma  solium  is  founds  although  the  areas  of  distribution  do  not 
always  coincide.  For  instance,  taenia  solium  is  very  frequent  in  Switzer- 
land, where  the  cysticercus  cellulosie  is  very  rare.  In  England,  France, 
Belgium,  Southern  Germany,  Austria,  and  Russia  the  cysticercus  eelhilosiB 
is  a  rarity.  It  seems  to  be  more  prevalent  in  Portugal,  and  a  considerable 
number  of  cases  have  beea  reported  from  Italy.  Without  doubt  it  is 
found  with  greatest  frequency  in  Northern  Germany,  where,  according  to 
von  Graefe,  it  (jccnrrcd  in  the  ratio  of  one  to  one  thoumnd  in  eye  patients, 
while  Hirschl>crg  rciiorts  it  to  be  at  times  in  twice  this  proportion,  Hirseh- 
berg  s  latest  statistics  show  that  a  gratifying  diminution  of  the  disease  has 
been  noticed  even  in  Berlin*  Indee<l,  in  recent  years  the  disease  is  said  to 
have  entirely  dis3p|>earcd. 

The  immit^ration  of  the  embryo  into  the  eye  occurs  passively  byway 
of  the  arterial  blood  stream.  In  this  way  it  reaches  some  point  in  the 
rctinalj  uveab  or  conjunctival  vascular  system,  where,  on  account  of  its 
size,  it  becomes  arretted.  This  point  is  generally  reached  before  the  capil- 
lary system  l>egins.  There  are,  however,  capillaries  in  the  choroid  wide 
enough  (0.036  millimetre)  to  allow  tlie  pa^ge  of  the  embryo.  Still,  it 
may  get  into  comparatively  narrow  vessels,  as  the  following  shows.  The 
arteria  centralis  retinie  is  0,2  millimetre  in  diameter  at  its  narrowest  point 
before  it  enters  the  lamina  cribrosa;  its  diameter  is  therefore  at  least  seven 
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times  greater  than  that  of  tlie  embryo  (maxiimim  0*028).  Consequentlj,  it 
cannot  be  coucedcd  that  the  embryo  wiH  produce  pheuomena  of  embolism  of 
a  principal  vessel  on  entering  the  retinal  vascular  system^  as  has  beai  sup- 
jKysetl  by  sevcml  observers.  It  would  be  more  likely  to  hxlge  in  one  of  the 
smaller  vascular  twigs^  producing  branch  embolism  with  but  slight  func- 
tional distnrbance.  The  embryo  is  swept  more  irequently  into  tlie  posterior 
Ciliary  arteries  than  into  any  of  the  other  iudejiendent  vascular  systems  of 
the  eye,  as  this  system  receives  the  larg^t  amount  of  blood  atid  baa  the 
greatest  numl^r  of  afferent  branches. 

Although  the  cystioercus  is  often  found  in  numbere  in  the  skin  and  brainy 
in  the  eye  it  is  almost  always  solitary.  In  only  a  few  cases  have  two  eys- 
ticcrci  been  found  in  one  eye  (Kauwekt,  under  the  conjunctiva;  Becker, 
Gradenigo,  Cohn,  and  Alfred  von  Graefe,  in  the  posterior  segment);  the 
occnrR'nce  of  three  subretiual  eueaj)sulated  eystit;erei  in  one  eye,  which 
Schuhl  has  lately  reiKU'tLHl,  must  be  regarded* as  extremely  uncommon; 
almost  equally  rare  is  the  simultaneous  occurrence  of  eysticerci  in  the  eye 
and  in  the  skin  (Schnltz,  Hirschberg)  or  in  the  brain  (von  Graefe,  Hock^ 
Sasson  Alealai). 

Course. — The  symptoms  vary  greatly,  according  to  the  location  of  the 
parasite*  But  it  is  not  so  much  the  presence  of  the  worm,  bb  such,  as  the 
reaction  it  occasions  that  determines  the  course  of  the  disc^ase.  The  reactioii 
of  the  tissues  against  the  parasite  hxlged  in  them  is  mauifesttd  by  thesym]>- 
t4>ms  of  chronic  inflammation  with  a  pnjli fixation  of  connective  tissue, 
rarely  terminating  in  suppuration.  Tills  must  be  regarded  as  the  conse- 
quence of  irritation  produced  by  the  development  of  the  parasite,  and  in  no 
way  due  to  micro-organisms  (Lclier),  as  the  removal  of  the  parasite  sttipa 
the  inflammat^jry  proctBS.  lo  the  case  of  the  intra-oeular  eystieercus^  which 
is  best  known,  and  whose  symptoms  obtrude  themselves  upon  the  patient 
persistently  and  early  in  the  disease,  the  reaction  may  be  divided  into  two 
more  c^r  less  distinct  periods.  The  fii'st  periud,  the  iidilal  reaction  or  the 
invasion-'injlammalhnj  follows  immediately  upon  the  immigration  of  the 
parasite.  It  is  transient,  and  harms  neither  the  parasite  nor  the  affected 
ot^n.  Following  this  is  a  more  or  less  distinct  9(0 fje  of  imloleneej  during 
which  the  parasite  continues  to  thrive.  At  last,  however,  a  react iou  of 
gradually  increasing  intensity  occurs^  which  in  time  leads  not  only  to  loss 
of  the  eye,  but  also  to  destruction  of  the  parasite.  This  may  therefore  be 
denominated  the  terminal  reaeiion*  The  duration  and  intensity  of  these 
stages  are  quite  variable;  there  may  be  cases  in  which  the  stage  of  indolence 
is  absent  It  must  not  be  forgotten,  how^ever,  that  in  the  majority  of  cajses 
the  patient  does  not  seek  medical  aid  until  the  beginning  of  the  terminal 
reaction,  as  this  stage,  through  its  duration  and  the  intensity  of  its  phe- 
nomena, makes  itself  much  more  noticeable  than  the  initial  reaction.  The 
parasite  shows  a  disposition  to  grow  and  wander  in  the  direction  of  least 
resistance;  consequently  it  soon  arrives  in  l(X>se  or  soft  tissues  (subcon- 
junctival tissue  or  the  vitreous)  or  in  s|>aees  filled  with  fluid  (anterior 
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cKamber),  These  changes  of  place  are  not  due  to  the  worm*B  own  move- 
ments, which  are  not  of  a  cliaraeter  to  produce  them.  They  result  rather 
from  the  mere  increase  in  sixe  of  the  cyst,  and  the  changes  occurring  in  its 
vicinity,  such  as  exudation,  contraction  of  the  capsule,  etc- 

The  Extka-Ocdlae  Cysticercub  is  of  slight  importance.  Its  seat 
is  the  loose  amnective  tissue  in  the  neigh Ijorhood  of  the  eyeball  and  its 
appendages ;  the  disturbances  it  creates  are  slight,  and,  above  all,  vision  is  not 
impaired.  As  in  subcntaneons  tissue  generally,  the  cyst icercns  may  also  de- 
velop under  the  akin  of  the  Tuls,  It  there  ap|>«irs  as  a  small,  rounded,  tense 
tnmor,  movable  under  the  skiu  and  over  the  tarsus.  The  orbit  harbors  the 
cyst  only  in  its  anterior  segment,  close  to  the  edge  of  the  orbit,  and  even 
here  it  is  but  rarely  seen.  The  inflammation  it  produces  in  this  location  is 
80  intense  that  the  symptoms  have  some  resemblance  to  those  of  an  orbital 
phlegmon  of  limited  area*  Fromaget  calls  attention  to  the  paroxysmal  char- 
acter of  these  inflamroat4iry  attacks  and  their  frequent  recurrence.  There  is 
no  exophthalnius,  and  lateral  dislocation  is  rare.  Tlie  cysticercus  is  more 
prevalent  in  the  subconjunctival  connective  tissue  than  in  the  places  named. 
Here  it  may  occupy  the  most  variable  positions,  preferring,  however,  the 
peripheral  portions  of  the  ocular  conjunctiva.  As  a  rule,  its  develop- 
ment is  not  noticeable  until  it  is  made  apparent  by  the  size  of  the  tumor. 
The  capsule  of  the  parasite  is  composed  externally  of  a  layer  of  connective 
tissue,  internally  of  a  stratum  of  granulation  tissue,  with  a  greater  or  less 
number  of  giant  cells,  and  is  often  firmly  adherent  to  the  tendon  of  one  of 
the  recti  muscles*  Small  quantities  of  pus  are  not  iufretpiently  present, 
but  they  are  always  seen  in  the  immediate  vicinity  of  the  cyst.  The  tumor 
attains  about  the  size  of  a  i>ea,  and,  if  the  eapsnle  is  delicate,  appears  as  a 
translucent  eyst,  in  which  the  cepbidic  bud  is  indicated  by  a  white  s\yot  Jn 
this  ease  the  diagnosis  is  easy,  as  all  other  cysts  of  the  conjunctiva  are  per- 
fectly clear  vesicles*  When  the  mpsule  is  dense,  the  parasite  itself  is  invisi- 
ble; the  tumor  is  of  a  reddish  color  and  seems  solid,  and  may  readily  be 
mistaken  for  a  neoplasm  ;  the  diagnosis  can  \ye  mad }  only  by  a  consideration 
of  the  short  duration  of  the  process,  the  accompftuyiog  inflammation,  and  the 
seat  of  the  swelling*  True  neoplasms  prefer  other  situations.  Lodgement 
in  Tenon's  space  may  be  mentioned  as  «n  extremely  rare  occurrence. 

The  Intra-Ocular  Cysticercus  m  of  the  greatest  importance,  as 
the  inflammatory  rmction  leads  to  severe  visual  disturbance.  The  various 
prions  of  the  eye  otxjupied  by  the  cysticcrcus  must  receive  separate  con- 
sideration, 

Ajilenor  Chambei\ — The  invasion  occurs  through  the  blood-vosaels  of 
the  iris,  and  the  initial  reaction  presents  the  symptoms  of  an  iritis  (inva- 
sion-iritis). The  growing  parasite  very  soon  finds  its  way  into  the  anterior 
chamlwrj  where  it  may  remain  for  a  long  time  without  producing  material 
disturlmnce. 

In  this,  the  stage  of  indolence,  it  is,  as  a  rule,  found  floating  free  in  the 
aqueous  humor  or  adherent  to  one  of  the  walls  of  the  anterior  chamber. 
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sometimes  the  iris^  sometimes  the  posterior  surfaoe  of  the  cx)rDea,  Here 
tlie  cyst  lias  a  clmracteriKtic  appeamoce  (comjiarej  below,  subretinal  and 
vitmms  c}  aticercus),  Mution  is  excited  in  it  by  the  aetioa  of  ligbt,  tboiigh 
wht'tber  dirtt^tly  or  indim^tly  in  consequeaco  of  the  movements  of  the  im 
indinxKl  by  it  is  irndtTided.  Atropine  is  said  to  paralyze  tlie  cjsticercag 
as  well  as  the  sphincter  muscle  of  tlie  iris.  During  this  time  the  subjeetiv^e 
syuiptoms  arc  slight^  the  degree  of  the  visual  disttirbance  varying  aoooidjiag 
U>  the  liK^itioti  of  the  eyst*  An  exudative  iritis  develops  after  the  afleodoo 
lias  lasted  some  time,  as  the  terminal  react ion^  and  leads  to  the  formatioii  of 
adhi^sions  between  the  Iris  and  the  parasitei  and  ultimately  to  the  loas  of 
sight. 

In  the  /w«^fr^or  chamber  the  cyetioercus  ha-?  been  observed  in  bat  om 
cam{\\n\  Husner) ;  a  segment  of  the  cyst  projected  over  the  pupillary  bord^. 
Theix*  ii§  also  but  one  instanee  known  of  cystioercus  in  the  lens  (von  Grade); 
acysticcnnis  presented  itscUf  immediately  upon  delivery  of  the  lens  iu  aiase 
of  s*?eiiiingly  uneompUt-ated  cataract, 

Cysticercus  in  the  po^aior  ee^nieni  of  the  eye  (under  the  retina  and  in 
the  vitreotis)  is  of  the  greatest  etiiiical  as  well  as  therapeutic^  LmportaiMSw 
III  ragions  m  here  this  dtsGaae  is  prevalent,  it  is  more  than  eight  tiines  mm 
frequent  in  tim  jiortion  of  llie  eye  than  in  all  other  parts  togetber«  Theie 
two  h*aitions  must  be  considered  together,  as  ea:?es  occur  where  tbe  panste 
has  occupied  both  positions  successively.  The  in^^sion  may  occur  throi^ 
the  choroidal  vessels  or  through  those  of  the  retina  ;  the  first  way  cer- 
tainly the  more  frequent.  Invasion  by  way  of  tbe  retinal  vessels  is  etm* 
wlcd  by  some  authors  to  be  a  poesibte,  tiiough  a  rare  oceurraioe ;  and  hf 
otliers  (as  lately  by  von  Gmefe)  it  is  denied,  I  have  observed  a  tatr  im 
which  the  clinical  pecidiarities  seem  to  justify  the  tlieocy  of  eoch  an  ism- 
sioQ.  I  reter  to  remarks  on  page  845  as  to  the  posi^ibilily  of  mA  an 
occnrrt^nce, 

Tbe  initial  rractioD  usually  fmrnnts  die  afmptoaia  of  a  oveitis  (mm^ 
times  of  an  inthX  more  rarely  tbon  of  retinitis  wtAoat  participatM  «f 
tbe  uveal  tract  (Jany,  Saliiiianii)L  Tbe^  difl^rences  may  be  wmsUr  «- 
plained  by  the  vari^^us  modes  of  invasioii.  In  botb 
tuffnuice  of  cirrylatioo  must  occur,  whicb,  cmiog  to  tbe  pemliar  * 
di^tributkiii  in  the  retina,  is  moet  notmable  tbm^  and  impr 
onliigie  cfaamcter  fipoo  tbe  iuflammatioo^  Tlib  in\^on- 
otmb  om  a  oompaiatively  kige  mrm  of  tbe  afikted 
aideB  aftir  a  few  davs,  leadng  no  rbanges  excvpl  at  the  spot 
fwasite  h^  lodged.  If  tkis  be  in  tbe  cfaocoid,  it  wiU  tbert 
the  Snfc  ^t^m  of  iia  dei^^meni^  whicb  cannot  be  tin 
Qoedin^  In  the  dencfiptton  of  von  Gmefe^  tkn^  Ctst  a|nifaf 
Opac^  of  aGgbt  extent,  m^A  laf^v  enhrfes^  and  gmdoally 
ibe  M  of  the  ne^boring  letma.  '  Later  the  mU  e^ 
the  Apadtr,  and  either  tnlm  the  lUiwna  al  me  or  is  TOiUe 
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KH^t  ^y^tiemm,  fit*  ailUIMm  in  diuuHer, 
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If  the  invasion  occurs  through  the  retinal  vessels,  the  parasite  is  mor^ 
acx^essible  to  direct  observation,  and  the  earlier  stages  of  its  developiueixt 
may  be  followed  with  the  ophthalmoscope.  A  cysticjercns  of  about  0.5 
millimetre  diameter  (ono-thinl  of  tiie  diameter  of  the  papilla),  which, 
judging  from  the  occur renee  of  visual  disturbance,  was  five  days  old,  ap- 
|mred  as  a  bluish-wliite,  opaque,  roundish  body,  and  showed  lively  move- 
ments. Tlie  surrounding  retina  was  clouded  in  spots  over  a  considerable 
area  and  was  somewhat  detached  (invasion-retinitis :  see  Fig,  1).  Three 
days  later  the  parasite  was  about  the  size  of  the  jmpilla,  and  presented  the 
appearance  of  a  very  delicate,  almost  transparent  vesicle.  Four  days  after 
this  the  last  vesttges  of  the  invasiou-retinitis  had  disappeared,  and  the 
young  cysticercna,  on  which  the  first  traces  of  the  cephalic  bud  were 
already  visible  as  a  small  %\rhitish  spot,  lay  wholly  free  under  the  otherwise 
normal  and  transparent  retiua.    (See  Fig*  2.) 

At  tills  point  the  disease  had  entered  the  stage  of  indolence^  the  para- 
site growing  slowly  under  the  retina  without  prtxiucing  other  lesions  than 
the  detachment  and  the  vistial  disturbance  necessarily  connected  therewith. 
The  presence  of  a  sharply  defined  retinal  detachment  of  a  hemispherical 
or  hemi^ellipsoidal  form  without  folds  upon  its  surface  is  characteristic  of 
this  stage*  The  detached  retina  is  perfectly  transparent ;  the  v^els  appear 
normal,  althougli  the  descending  portions  are  a  little  darker,  as  the  vessel- 
reflex  is  absent.  The  cyst,  somewhat  flattened,  ojmpletely  filb  tlie  space 
between  the  retina  and  the  choroid.  Its  edges  are  whitish,  the  centre  trans- 
mitting the  red  color  of  the  fundus  without  its  details,  as  through  a  delicate 
gray  veiL  The  movements  of  the  cyst  resemble  the  peristaltic  action  of  the 
intestinei,  and  produce  manifold  changes  in  its  shape.  Atone  point,  usually 
towartls  the  retina,  in  the  centre  of  the  cyst,  the  cephalic  bud  is  visible  as  a 
faint  w4iitc  spot  w^hose  form  and  location  fi-equently  change.  (Sec  Fig,  3.)* 
Sometimes  a  light  stripe,  which  is  assumed  to  be  an  abmsion  of  the  pig- 
mented epithelium  caused  by  the  ijarasite's  wandering,  is  seen  running  to- 
wards the  ey8t  The  movements  of  the  parasite  under  the  retina  are  seldom 
observed  at  the  time,  although  the  resulting  change  of  its  location  and  tlie 
streak  before  alluded  to  are  seen  often  enough.  Mitvalsky  had  an  oppor- 
tunity of  witnessing  such  a  migration,  and  descril>es  it  as  foUotvs;  "A  cir- 
cumscribeil  projwtion  seimratcnl  from  the  i*est  of  the  cyst  by  a  deep  furrow 
made  its  appearance  on  one  side*  This  projecting  process  seemed  to  be 
more  delimte  in  structure  than  the  original  cyst,  and  was  in  active  motion, 
while  the  older  part  of  the  cyst  remained  quiet.  In  proportion  as  the  pro- 
jecting part  increased  in  size  the  volume  of  the  old  cyst  diminished  as 
though  its  contents  were  Ijeing  emptied  into  the  pnijecting  part.**  During 
the  stage  of  indolence  the  suhjeetive  symptoms  are  restricted  to  the  presence 
of  a  circumscribed  scotoma  which  corresponds  in  location  and  extent  to  the 
retinal  detachment.    The  nearer  the  seat  of  the  parasite  to  the  macular 


*  Liebrelch,  Atlai  der  OphthalmoekopiCf  Taf.  VII.  Fig.  0. 
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region  the  more  apparent  is  this  blind  area.     When  neHnh.«1  v 
^ther  e^pe  the  patient's  observation,  «>  tl.at  th.  7^   .  J""^ 
Zly  by  accident  (Hix^chbcrg,  Stoelting)     TLe  moverr  ^  u 
occasion  photoivsia.  ™ovementa  of  the  tyst  o: 


yatoftm. 
termnP 


Alter  a  longer  or  a  shorter  period  the  disease  enters  th  lU 
i-eac^tion  (true  cysticcrcus  inflammation  of  Leher^  ,         <>f  l*™™ 

earliest  signs  of  this  is  an  increase  in  the  extenrnf  H  ^"'^^^'f  """^  «f 
While  in  the  indolent  stage  the  retina  is  in  cluL  Ln^J*'''"f  d^<^hn^ul. 
a  serous  exudation  now  takes  place  beneath  tl  .'^'^^'^'^^  ««e  parasite, 
paiasite  lies  in  a  fluid-filled  spa^*.     For   this'th Z"^''  ""^^^ 
The  movements  of  the  cyst  and  its  efforts  at  extnidJ,^  T 
tions  under  the  letiua,  and  the  inflammatory  r«,ctioa    n  tU  u^' 
cliomid,  either  directly  by  effusion  under  the  ]ZZT  «'%'»'b,>ni,g 
struotuml  changes  in  the  vitreous,  aid  tp^^r^^.r^  '^^'^^^^^ 
About  this  time  opacities  of  the  vitreous  de^lon  ^Tb"  T'^''"^ 
of  slight  extent  at  first,  but  soon  become  chaiaLristie     ^ h  .""r" 
the  cyst  is  of  cou,^  increased  by  this  sc-rous  rclf^nl  detJ  '^''L'^ 
..nme.  I.  normal  ellipsoidal  sha,..    The  ^^:^JZt:T\^ 
invagiiiated,  is  now  possible.  ™''  """e™ 

At  this  time  the  ophthalmoscopic  appearances  are  those  due  to 
tachment  of  the  retina  and  the  presence  of  the  cyst,  whose  su bretinauZnV™ 
i«  shown  in  the  upnght  m,age  by  the  fact  tbat  the  «tinal  vessels  lie  1^ 
of  it.    The  cyst  is  now  less  distmct  than  in  the  preceding  sfm*  ««  th. 
vitreous  opacities,  in  addition  to  the  suiKsrjacent  retina,  obscure  thT^-iew  J 
many  cases  the  parasite  remains  permanently  under  the  retina  aad  ^  " 
aulation  ensues  through  gradual  increase  of  the  inflammation.  '  It  is  ra^ 
possible  to  observe  this  capsule  with  the  opthalmoscope.    When  visible  i 
is  opaque  and  of  a  yellowish  color  (Jakobson),  occasionally  presirtioe  " 
silky  sheen  at  certain  points  (Stoelting).    The  capsule  is  rarely  developed 
to  such  an  ext^^nt  as  to  simulate  the  appearance  of  an  intra-ocular  tumor 


III  most  cases  ol  tins  kuid  the  inttaDimatioii  la  tUe  anterior  segmrnt 
far  advanced  that  ophtbalmosoopic  examination  13  impossible,  but  anatomijl 
investigation  of  the  eniicleited  bulUis  shows  this  condition  to  be  reJatii^v 


fre<iuent. 

As  a  rule,  the  stage  of  serous  detachment  of  the  retina  is  followed 
the  passage  of  the  [mrasite  into  the  vitreous.    At  first  tlie  head  peuetn^ 
the  retina  and  projects  into  the  vitreons,  the  cyst  still  remaining:  under  ' 
retina/  hut  after  a  few  days  the  parasite  passes  altogether  into  tlie 


  --^^  -   ™  ■••'■^g^tu^i  luio  uii>  vitrec» 

By  this  change  of  position  the  cyst  13  brotight  nearer  the  k^ns,  and  m 
therefore  appear  smaller  than  in  its  former  subretiiial  k>eatit>n/   In  ( 
as  it  is  not  obscured  by  opacities  in  the  vitreous  it  is  now  seen  with  g- 
distinetness.  (Fig,  4,)  Its  edge  appeal's  as  a  eolored  zone  which  in  small 
specimens  is  yellowish,  in  larger  ones  is  of  a  luminons  red.    The  mo 
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metits  of  the  cyst  take  place  m  the  same  way  m  in  the  subrttinal  variety, 
except  that  here  locomotion  of  the  entire  cyst  may  sometimes  be  observeiL 
The  spei^ial  feature  of  a  cystteercus  of  the  vitre*>us  is  the  play  of  the  head : 
at  one  time  it  13  retracted  and  again  partially  or  wholly  extruded*  All 
the  details  deflcribed  on  page  844  may  be  recognized  on  the  extruded  head, 
which  descr]l>es  circular  movements  about  its  insertiott  in  the  caudal  cyst  or 
may  at  times  he  seen  either  rigidly  extended  or  pendulous*  The  rostcllum 
and  the  individual  sucking-disks  are  likewise  seen  sometimes  extruded  and 
sometimes  retracted.  When  the  head  is  fully  drawn  iu,  ita  jwint  of  junc- 
tion with  the  cyst  resembles  a  slit.  It  is  surrounded  by  radiating  folds,  and 
contracts  and  expands  as  if  by  the  aid  of  a  sphincter*  In  tins  manner  tlie 
movements  of  the  parasite  pr^nt  an  ever-chauging  and  Interesting  spec- 
tacle. 

During  prolonged  observation j  locomotion  of  the  cyst,  either  spontaneous 
or  due  to  the  position  of  the  jmtient,  may  be  frequently  observed.  This 
free  mul>ility  of  the  cyst  is  of  unfavorable  prognostic  importance  as  reganls 
an  operation.  In  other  cases  it  is  fixed  by  bands  in  the  vitreous^ — it 
occupies  permanently  the  same  place  near  the  ocular  wall*  The  chances  for 
the  success  of  an  operation  are  more  favorable  in  these  cases.  During  this 
stage  the  vitreous  is  never  completely  clear.  Konnded  opacities  i^embling 
the  precipitates  on  the  posterior  corneal  surface  are  fi^iiently  found  in  the 
immediate  neighborhood  of  the  pamsite.  The  vitreous  is,  nioreovcr,  per- 
meated by  a  system  of  communicating  veil-like  opacities  of  relatively  slight 
mobility  and  of  such  a  characteristic  apjwarance  that  the  exjiert  may  from 
them  alone  be  led  to  suspect  the  presence  of  a  cystioercus.  This  symptora 
is  of  considerable  inii>ortance,  as  with  the  increasing  opacity  of  the  vitrei>us 
the  visibilily  of  the  parasite  constantly  decreases^  so  that  at  last  a  particu- 
larly bright  reflex  alone  indicates  its  seat. 

The  original  location  of  the  jxirasite  remains  visible  even  after  its  rup- 
ture into  the  vitreous.  It  appears  as  a  glaring  white  cicatrix  |>ermtmted  by 
atypical  vessels,  and  may  on  superficial  examination  be  easily  mistaken  for 
a  second  cyst.  The  detachment  of  the  retina  keeps  jKice  with  the  progres- 
sive degeneration  of  the  vitreous,  and  in  tlie  later  stages  becomes  total. 
These  various  changes  lead  to  serious  impairment  of  visiion.  With  the 
occurrence  of  the  serous  retinal  detachment  the  originally  small  scotoma 
increases  and  gives  rise  to  a  large  defect  in  the  field  of  vision*  Central 
vision  likew^ise  sufiers  tlirough  this  as  well  as  in  consequence  of  the  opacities 
in  the  vitreons.  After  the  cyst  has  penetrated  info  the  vitreous  it  may 
hap]7cn  that  its  shadow  falls  upon  parts  of  the  retina  still  functionally 
active,  and  an  entoptie  image  of  tlie  parasite  is  thereby  produced.  This 
image  apj>ears  as  a  roundish  shadow  in  a  point  of  the  visual  field  diametri- 
cally opposite  to  the  locaition  of  the  piirasite*  The  shadow  may  move  and 
change  in  form,  and  occatjioually  show  a  conical  projection,  the  shadow  of 
the  head.  The  cysficcrcus  does  not  perhaps  attain  the  same  size  in  the  eye 
as  in  otlier  organs^  but  its  development  is  always  typical.    In  one  isolated 
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instance  (de  Vincentiis)  has  an  anomaly  in  the  forra  of  the  parasite, 
so  called  cffsticercus  racmiosmj  been  obflerre*!  in  the  interior  of  the  eye. 
Such  anomalies,  ae  is  well  koowo,  are  frequent  in  the  brain. 

With  the  progress  of  the  disease  vision  gradually  diminishes  until  tutixl 
blindness  resnlts.  Up  to  this  time  pathologicxil  changes  have  taken  place 
only  in  the  posterior  segment  of  the  globe.  At  last,  however  (from  otic 
half  to  two  years  after  the  immigration  of  the  erabryo),  the  terminal  reac- 
tion Iteeomes  so  intense  that  symptoms  of  iuflammatiou  are  discernible  in 
the  anterior  segment,  and  an  insidious  irido-cyL^itis  attended  by  redness  and 
pain  develops,  whieh  at  last  leads  to  opacity  of  the  lens  and  atrophy  of  th 
globe.  The  condition  of  the  eye  then  strongly  resembles  that  at  the  termi- 
nation of  traumatic  irido-cyclitis,  and  often  warrants  the  fear  of  Fymjmthetic 
inflammation  in  the  other  eye.  No  authentic  case  of  sympathetic  iaflam 
mation  originating  from  cystieercns  is,  however,  knowD* 

The  anatomical  changes,  ajmrt  from  the  presence  of  the  parasite,  are 
those  of  chronic  inflammation  of  the  uveal  tract,  with  its  consequencies, 
cataract^  degenemtion  and  detachment  of  the  retina,  and  atrophy  of  the 
globe.  The  inflammation  may  even  extend  to  the  sclera  (Wagenmann). 
The  cystioercus  is  surrounded  by  a  caj>sule  composed  externally  of  conn^ 
tive  tissue  and  internally  of  granulation  tissue.  If  the  location  of  the  cy 
be  favomble,  the  interual  eoate  of  the  eye  may  particijMite  in  its  formation. 
More  or  less  purulent  exudation  and  frequently  giant  cells  are  found  in  the 
immediate  neighborhood  of  the  ^larasite  *  the  latter  resemble  the  giant  cells 
of  tubercle  to  such  an  extent  that  the  entire  inflammatory  reaction  has  been 
mistaken  fur^ tuberculosis  (Schiwder). 

Even  in  eym  that  have  become  blind  tlie  panisite  may  retain  its  vitality 
for  a  long  time.  Living  cysticerfi  have  been  found  several  times  in 
enucleated  eyes  after  the  disease  had  existed  two  years.  In  one  case  the 
cyst  was  but  recently  dead,  although  tlie  disease  liad  lasted  for  ten  je&m 
(Saemisch).  Asa  mlej  the  parasite  dies  atler  several  years,  in  consequent 
of  the  uiflaramation  provoked  by  its  own  presence.  After  this  the  giau 
cells  appear  to  bring  alx>ut  its  absorption  (Schroeder). 

DiagnoBls  of  the  intra-ocular  eystit^reus  is  very  easy  if  the  parasite 
can  be  plainly  seen.    It  becomes  difBeult  only  in  advanced  cases,  as  then 
opacities  in  the  vitreous  or  beginning  inflammation  in  the  anterior  segment 
aljseure  the  view.    Exi>erience  is  required  in  order  to  justify  a  iMJsitiv 
diagnosis  from  the  form  of  the  opacities  in  the  vitreous.    Tlie  demonstra- 
tion of  a  rounded  cyst,  clearly  defined  on  all  sides,  greatly  increast^  the 
probability  of  a  correct  diagnosis.    For  this,  examination  with  a  stron 
convex  lens  (20  D)  by  the  inverted  image  is  recommended.    The  lesse 
enlargement  of  the  ophthalmoscopic  picture  facilitates  the  search  by  pe 
mitting  tlie  examination  of  a  large  portion  of  the  fundus  at  one  time,  A 
absolutely  certain  diagnosis  can  be  made  only  when  the  Intrinsic  movements 
of  the  worm  are  recognized. 

While  it  is  very  easy  to  observe  the  movements  of  a  cystioercus  w 
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free  md  fully  visible,  it  may  become  very  difficult  when  the  greater 
part  of  the  cyyt  is  obscured  by  vitreous  opacities.  In  such  cases  it  is  well 
to  examine  with  the  upriglit  image  witlmut  correctiou  at  a  considerable  dis* 
tance,  ^  that  the  cyst  and  the  aftected  eye  may  be  observed  simultaueously. 
The  eye  should  be  in  such  a  positiou  that  only  a  small  segment  of  the  cyst 
is  visible  through  the  illumiuatetl  pupih  The  examiner  now  cai^fully  ex- 
amines tlie  relation  of  the  edge  of  the  cyst  to  the  pupil*  If  while  the  eye 
m  absolutely  quiet  the  relative  positiou  of  the  cyst  to  the  pitpil  chaugesjthe 
diagnosis  is  ostablisihed.  Care  must  be  taken  not  to  oonfooud  coiumuui- 
cated  with  intrinsic  movements,  nor  rafist  it  be  forgotten  that  any  formation 
suspended  in  the  vitreous  may  be  caused  to  vibrate  by  motions  of  the  eye, 
and  that  these  vibrations  may  continue  for  some  time  after  the  eye  hsis 
become  quiet.  In  some  cases  eontinuctl  observation  and  repeated  iusjiection 
may  be  necessary  to  confirm  the  diagnosis.  Sometimes  a  protracted  exami- 
nation may  be  of  service,  as  the  movements  of  the  cysticercus  become  more 
proDOUuceil  in  consequence  of  prolonged  illumination.  Great  caution  should 
be  exercised  in  asserting  the  death  of  a  cysticercua*  As  long  as  the  pupil 
permits  the  passage  of  liglit  the  cysticei-eus  is  certainly  alive  and  will  sooner 
or  later  resume  its  movements.  In  the  first  few  years  following  the  inven- 
tion of  the  ophthalmoscOi>e  some  cases  of  encapsulation  of  cysticerci  in  the 
vitreous,  with  retention  of  a  alight  amount  of  vision,  were  ro[x>rtid.  This 
diagnosis  was  afterwards  found  to  be  erronecKis.  Hirschberg  had  ao  oppor- 
tunity of  seeing  one  of  these  eases  again,  and  was  convinced  that  the  trouble 
was  a  congenital  CH)nneetive-tissue  formation  in  the  vitreous. 

If  closure  of  the  pupil  or  tlic  formation  of  cataract  has  taken  place,  a 
qualified  diagnosis  only  can  be  made.  As  a  rule,  the  diagnosis  will  tlien  lie 
between  an  intra-ocular  tumor  and  a  cysticercua  Inci'eased  tension  would 
sjM?ak  fur  the  funner,  diminishetl  tension  for  the  latter.  It  must  he  men- 
tionctl,  however,  that  in  rare  eases  of  cysticereus  an  increase  of  tension  has 
been  found  (Hirschberg,  Rampoldi), 

The  prognosis  in  extra-ocular  cysticercus  is  favorable;  in  the  intra- 
ocular form  it  is  always  bad.  Left  to  itself,  the  latter  disease  leads  infallibly 
to  lilinduess.  Internal  remedies — for  example,  tsenifuges — liave  not  the  least 
eifect  on  the  cyst.  The  suggestion  to  puncture  the  cyst  and  thus  produce 
the  deatli  of  the  entozi>on  was  verysixyn  abandoned  as  impracticable,  as  the 
parasite  usually  slips  away  fnjm  tlie  instrument,  and,  even  if  tljis  does  not 
occur,  it  is  to  be  feared  that  the  dead  parasite  would  cause  more  irritation 
than  the  living  one.  Therefore  the  only  rational  remedy  is  operative  re- 
mo  vaL  In  the  extra-ocular  varieties  this  procedure  is  very  easy  and  is 
fidlowed  by  complete  recovery.  In  the  intra  ocular  forms  it  is  often  very 
difficult  and  of  dotiljtful  result. 

The  extraction  of  the  cysticercus  from  the  anterior  chamlx^r  is  simple, 
and  the  [procedure  comparatively  old.  The  cornea  is  incised  as  near  the 
parasite  as  possible,  and  the  aqueous  is  allowed  to  escape.  If  tlie  cyst  is 
free  in  the  anterior  chamberj  it  comes  out  with  the  aqueous.    If  it  is  fixed 
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to  the  iriSj  it  must  be  excised  together  with  the  portion  of  the  iris  to  whica 
it  adheres.  The  first  attempts  of  von  Graefe  at  extraction  of  cybticemig  of 
the  vitreous  were  not  encouraging.  It  was  out  until  the  meridional  scleral 
section  was  brought  forward  by  von  Arlt  and  improved  by  Alfred  Graefe 
that  treatjnent  of  cystrcerais  in  the  vitreous  was  attended  with  saccess.  It 
was  soon  found  that  this  method  ct^nld  also  be  use*l  for  the  removal  of 
subretina!  cysts,  and  that,  in  &ct,  the  results  at  this  stage,  which  previously 
had  been  considered  iuojierable,  were  better  than  when  performed  later. 

The  determination  of  the  exact  location  of  deei>-seated  cystioerci  is 
indispensable  prerequisite  for  an  operation.  This  may  be  done  when  there 
is  a  scotoma  by  simple  measurement  of  the  visual  field.  However,  when  the 
visual  acuity  is  markedly  reduced,  the  location  of  the  cyst  can  be  ascertained 
only  with  the  ophthalmoscope.  By  means  of  this  instrument  the  meridian 
in  wliich  the  parasite  is  situated  is  first  determined,  and  if  necetsisary  marked 
by  tattooing;  then  its  distance  on  this  meridian  from  the  papilla  estimated 
in  jMipil la-diameters.  By  thb  procedure  the  distance  of  the  parasite  from 
the  edge  of  the  eomea  may  readily  be  calculated.  Owing  to  the  location 
of  the  incision,  the  determination  of  the  meridian  is  of  much  greater  im- 
portance than  that  of  the  distanc^^  of  the  parasite  imm  the  jKipilla.  For 
very  ejcaet  measurements  the  local istation  ophthalmoscope  of  Alfred  Graefe 
may  be  employed  as  long  as  the  patient  has  central  fixation.  This  In- 
stniment  consisti*  essentially  of  a  perimeter  carrying  a  movable  object  of 
fixation  rotating  around  the  aperture  in  the  mirmr  of  an  ordinary"  ophtlial* 
moscope>  During  the  examination  the  affected  eye  must  be  situated  at  the 
centre  of  curvature  of  the  perimeter.  The  patient  is  requested  to  look 
steadily  at  the  object  of  fixation,  and  the  latter  is  moved  until  the  cysticer- 
cus  bee^>racs  visible  in  the  pupiL  The  meridian  as  well  as  the  arc  of  rol 
tion  of  the  globe  may  then  be  noted  from  the  instrument.  After  havi 
determined  tlie  location  of  the  projjer  meridian  in  tliis  manner,  the  sclera  is 
exposed  by  a  liberal  incision  in  the  conjunctiva  and  Tenon's  capsule,  andj 
if  necessary,  by  section  of  an  ocular  muscle.  In  the  case  of  subretinal  cy  eti 
the  incision  is  cautiously  made  witlj  a  narrow  knife,  whose  edge  is  turned 
towards  the  sclera,  as  it  is  very  important  that  the  sclera  and  choroid  be 
divided  without  injury  to  the  parasite.  If  the  incision  be  proj^erly  made^ 
the  parasite  presents  itself  spontaneously  in  the  wound,  and  may  easily 
delivered  intact  without  injury  to  the  retina  or  the  hyaloid  mcnibmne. 

In  the  case  of  cysticercus  in  the  vitreous  the  knife  should  be  plun 
into  the  gh>l)e  up  to  the  ]>arasite.    The  {x*int  of  the  knife  should  he  dl 
rected  towanls  the  sclera,  and  the  incision  made  with  a  sawing  motion. 
Here,  too,  siM)utancous  presentation  of  tlie  cyst  frefjuently  occurs,  or  the 
parasite  may  esciijic  altogetlier  with  a  small  quantity  of  liquid  vitreon 
In  other  cases  tmction  instruments  must  be  employed,  and  tlic  delivery 
the  cyst,  if  successful,  is  obtained  only  at  the  cost  of  a  considerable  lo^ 
the  vitreous. 

As  has  been  indicated|  the  chances  for  success  are  most  favorable  in 
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subretiDal  cysticerci,  less  so  in  fixed  cyaticert^i  of  the  vitreous,  and  very 
tmfevorable  if  the  eyst  be  free  in  the  vitreoim  The  fewer  the  instruments 
inserted  into  the  vitreons  the  better  the  result.  Above  all,  the  Btage  of 
the  disease  has  the  greatest  influenee  upon  the  success  or  failure  of  the 
ojicration.  Generally  we  may  count  on  maintaining  the  staim  qiw.  In 
some  cases  improvement  of  vision,  due  to  readhesion  of  the  retina,  or  dis- 
appearance of  opacities  of  the  vitreous^  may  result,  and  even  perfect  vision 
has  been  obtained  in  a  few  especially  favorable  cases  (Alfi-ed  Graefe,  Leber, 
Hirschbergt  Stoelting),  Even  if  the  eye  be  entirely  blind  the  operation  is 
of  advantage  in  that  it  relieves  pain  and  prevents  atrophy  of  the  globe. 
The  extraction  of  the  cysticercus  is  therefore  indicated  in  all  cases  in  which 
the  exact  location  of  the  parasite  can  be  determinetL  Only  in  the  last 
stages,  where  a  view  of  the  interior  of  the  eye  cannot  l>e  secured,  is  the 
idea  of  enucleation  or  exenteration  to  be  entertained.  If  the  eye  is  not 
irritable,  although  blind  from  the  prince  of  a  cysticercus,  it  may  be  re- 
tained  without  danger. 

Prophylaxis  — Of  far  greater  importance  than  any  operation^  be  it  ever 
BO  boldly  and  skilfully  i>erformed,  is  the  prevention  of  infection  by  the 
cysticercus.  As  there  are  few  diseases  whose  etiology  is  so  well  and  defi- 
nitely knov^m,  well-regulated  preventive  measures  may  do  much  to  diminish 
its  frequency.  All  plans  directed  against  tienia  solium  tend  indirf?ctly  to 
prevent  cysticercus.  These,  however,  devolve  mainly  upon  the  Stat^ 
The  meat  markets  should  be  carefully  regulated,  and  the  sale  of  any  meat 
containing  measles  forbidden.* 

The  individual  should  take  care  to  eat  only  well-cookcMi  meat,  and  if, 
in  spite  of  this,  he  should  acquire  a  tapeworm,  he  must  try  to  get  rid  of  it 
as  speedily  as  f^ossible.  It  is  the  duty  of  every  physician  to  point  out  to  a 
patient  afflicted  with  tienia  its  danger  to  hiraaelf  and  tlio^^e  alwut  him. 
The  most  efficient  measure  of  individual  prophyhtxis  is  scrupulous  cleanli- 
ness in  n^gard  to  bed  and  body  clothing,  as  well  as  at  meals.  The  hands 
should  be  well  washe<l  before  each  meal,  and  ft>od  or  cooking  utensils  should 
not  be  kept  in  sleeping-rooms  or  in  the  neighborhootl  of  closets. 

cysticeecus  op  taenia  mediocanellata  eijchenmeister 
(measles  of  beef). 

The  cysti<.>crcus  of  beef  differs  but  little  in  development  or  structure 
from  that  of  pork.  It  is  the  youthful  stage  of  taenia  mediocauellata 
Kiiclienmeister,  and,  like  this  parasite,  is  distingui^sbcd  by  the  absence  of 
booklets.  Until  recently  the  opinion  was  prevalent  that  this  form  of  cysti- 
cercus did  not  infect  man  at  all,  Deutschmann,  however,  observed  it 
under  the  eonjunctiva  of  a  man  of  fifty -thw*    The  symptoms  in  this  case 


*  The  city  of  Berliti  furnishes  an  example  of  whnt  ean  he  dune  hy  preventive  meui' 
urea.  Since  the  inspection  of  meat  haa  been  me thf die-ally  cumed  outi  ocular  cyEticercua 
has  completely  disftppcared  i a  that  city.  (Hirschberg.) 
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were  those  of  cysticercus  celhilosfe,  the  diagnosis  being  made  after  extraction 
of  the  parasite.^  Pergens  found  this  variety  in  the  vitreoas  hurnt^r.  This 
case  was,  furthorniore,  unique  in  that  two  cysts  were  pi*^tit  in  the  Bame 
eye.  These  cysts  were  characterized  by  the  absents  of  booklets,  an 
unusual  length  of  the  scolex,  and  a  blackish-browu  pigmeutatioi)  of  th 
head* 

ECHINOCOOCUS. 

Natural  History. ^ — The  echinoc.'otMiiis  is  tlie  youthful  stage  of 
echiuocoocus  of  the  dog.  Its  immigmtion  aud  iiret  development  are  simila 
to  the  corresponding  stages  of  cysticercus  cellnlosje.  Its  growth  is  mudi 
slower.  It  mavy  however,  attahi  a  considerable  size.  For  a  long  time 
the  parasite  exists  only  as  a  simf)le  immovable  cyst,  with  a  layer  of  delicate 
eells  aud  a  few  muscular  fibres  on  its  inner  surfat^e.  The  format ioD  of  the 
head  does  not  beglu  until  the  end  of  four  full  months,  during  whidi 
interval  the  cyst  has  attained  alxjut  the  si^e  of  a  walimt.  It  also  happeuB 
that  still  older  cyfats  are  found  sterile, — a  variety  known  as  acephalocysts. 
The  development  of  the  head  is  different  from  that  of  the  head  of  the 
cysticercus.  On  the  inner  surface  of  the  primaiy  cyst  (mother  cyst)  a 
number  of  so-called  brooding  capsules  develop.  These  are  cysts  in  which 
an  unlimited  number  of  heads  may  develop  as  hollow  buds.  The  matured 
heads  project  towaitls  the  interjor  of  the  brooding  ca|isule,  and  then  each 
ap[>ears  alx>ut  three-tenths  of  a  millimetre  long^  with  a  blunt  rostellum,  a 
circle  of  booklets,  four  sueking-disks,  and  a  short  ovate  body.  They  a 
connected  with  the  wall  of  the  broofliug  capgule  by  a  delicate  pedicle. 

The  cyst,  as  well  as  the  brooding  capsules,  may  undergo  mauifol 
changes,  producing  the  forms  described  as  £  mmplex^  E,  hydatidosm^  and 
E.  multiloeidmis.  In  the  limited  field  of  opiithalmology  only  the  acephal 
cysts  and  the  echinococcus  hydatidosus  require  consideration.  Tlie  form 
are  found  fi-equently  in  the  orbit  simply  because  their  prescnee  is  more 
readily  discovered  in  this  location  than  in  other  organs.  Anatomically, 
this  piirasite  is  characteriKed  by  the  lamellar  structure  of  the  cyst-wall 
previuusly  mentioned  and  by  its  clear  watery  contents,  which  are  free  fixjm 
albumen  and  are  rich  in  chloride  of  sodium.  The  echinococcus  hydatiilosus 
contains,  moreover,  a  variable  number  of  daughter  cysts,  and  in  some  cases 
there  are  normal  bnK*d-capau!es,  detached  heads,  and  free  booklets.  As  in 
cysticercus,  the  primary  echinococcus  cj'st  becomes  surrounded  by  a  capstd 
of  connective  tissue,  which  is  derived  from  the  neighboring  tissues.  The 
external  manifestations  of  inflammation  are,  however,  wanting. 

Btiologry, — Intimate  association  with  ihc  dog  must  be  regaixled  as  ( 
e^use  of  echinococcus  infection.    As  a  rtmlt  of  this,  the  disease  is  m 
prevalent  aniong  [leople  who  by  their  occupation  have  niueh  to  do  witti  this 
animal  and  often  share  bed  and  board  with  it.    For  these  i-easons  cluldrcn 


'  The  ftuthor  desires  to  eiprees  his  thanks  to  Professor  DeuUt^hmann  for  the  uw  of  the 
ootefi  of  thia  caeej  which  Junre  not  aa  yel  besD  pubiiahed  in  tmiemo. 
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are  most  liable  to  contrafit  the  disease,  Echiiioooocus  is  decidedly  less  f'l^ 
queut  thau  cvsticcjruLiSj  and  is  fuuud  most  frequently  between  the  ages  of 
ten  and  twenty  years. 

Course. — Two  instances  of  echinococcus  in  the  interior  of  the  eye 
have  been  re]>orted:  otie  by  Geseheidt,  in  and  one  by  A*  Hill 

Griffith,  in  j8£>6.  {See  System,'*  voh  iii.)  Disregarding  these  case^, 
this  parasite  would  appc^  to  ioftst  the  ocular  apparatus  only  in  tlie 
orbit.  Here  it  may  occupy  the  most  di%^erse  i>ositions,  within  or  without 
the  musuular  cone,  in  the  lacrymal  gland,  or  iu  the  sheath  of  the  optic 
nerve.  It  may  also  oocur  in  the  neigli boring  cavities  and  thence  invade 
the  orbitj  or,  conversely,  it  may  penetrate  from  the  orbit  into  the  cninial 
cavity.  The  limited  area  affected  by  the  eehinocot^cus  is  a  contrast  to  that 
occupied  by  the  cysticereus.  Its  most  important  symptoms  are  protrusion 
and  dislot^ation  of  the  globe  and  impairment  of  its  motility  by  an  elastic 
aud  more  or  less  fluctuating  tumon  Vision  is  usually  considerably  re- 
ducal,  and  may  be  entirely  lost.  The  ophthalmoscope  reveals  choked 
disk  or  the  I'esults  of  this  process.  Severe  ciliary  pain  is  almost  constantly 
present.  The  cystic  fluid  dot^s  not  coagulate  upon  boiling,  and  the  addition 
of  nitrate  of  silver  causes  a  white  cheesy  precipitate.  Micmst^opic  exami- 
nadon  may  demonstrate  the  heads  or  booklets.  If  the  cyst  has  i>enetmted 
the  skull,  pulsation  may  l>e  present. 

The  differential  diairnosia  lies  mainly  between  encephaloeele  and  der- 
moid cyst.  Both  are  congenital,  the  former  showing,  as  a  rule,  communi- 
cation with  the  cranial  cavity*  Exploratory  puncture  may  be  employed  to 
distinguish  eehinococeus  from  a  dermoid  cyst.  Echinocc^ocus  has  mme- 
times  been  mistaken  for  rapidly  developing  sarcoma  or  tumor  of  the  optic 
nerve.  The  prognosis  is  unfavorable  wlien  the  disease  is  left  to  itself. 
The  pressure  on  the  optic  nerve  causes  blindness*  Pi-otrusion  of  the  globe 
is  followed  by  its  Km. 

The  treaitment  to  be  recommended  is  total  extirpation  of  tlie  tumor. 
When  this,  from  the  size  of  the  mass  or  from  its  inacceflsibtlity,  is  imprac- 
ticable, it  should  be  exposed  by  a  free  incision,  its  contents  aspirated  through 
a  strong  eanula,  and  the  collapsed  mother  cyst  extirpated.  Any  remaining 
fragments  may  be  removed  by  a  curette.  If  desired,  the  cavity  of  the  cyst 
may  be  oj^ened  at  once  by  the  first  incision,  its  contents  allowctl  to  flow  out, 
and  its  walls  destroyed.  The  connective-tissue  capsule  docs  not  have  to  be 
removed,  for  it  belongs  properly  not  to  the  parasite  but  to  its  host  The 
wound  must,  of  course,  be  drained,  to  furnish  a  free  exit  for  any  remaining 
shrtnls.  If  the  operation  be  performed  in  this  way,  with  rigid  aseptic  pre- 
cautions, there  will  be  no  suppuration,  as  formerly*  The  resultei  of  treat- 
ment are,  on  this  account,  much  better  no%v  than  Iiei-etoforc.  Indeed,  the 
prognosis  is  not  unfavorable  when  surgical  interference  is  early,  provided 
there  has  been  no  injury  to  the  optic  nerve  fibres-  A  rapid  improvement 
in  visual  acuity  is  at  once  noticed,  but  the  congestion  of  the  jvipilla  sub- 
Bides  more  slowly.   If  atrophic  changes  have  taken  place  in  the  optic  nerve 
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reMihdio  ad  integrum  is  out  of  tlie  question.  The  result  unfortonately, 
sometimes  reudered  lc^5S  favorable  by  impairment  of  tlie  motility  of  the  eye 
frooi  formation  of  indentations  in  the  orbit  or  bjuries  to  the  muscles  of  the 
eye  or  tbeir  nerves  duriug  the  operation, 

Prophylaxia  plays  as  imixvitaut  a  rSle  in  this  disease  as  in  tlie  one 
previously  considered.  As  the  dog  is  the  host  of  the  eoiTesjwnding  t^uia, 
tliis  useful  and  often  indispensable  animal  should  be  isolated  as  much  as 
pjsstble.  Parlor  dogs  are  a  useless  luxury^  and  ouglit  to  be  banished 
entirely  from  families  with  children.  Uu<]er  no  eiiTumstauees  should  the 
animal  be  allowed  to  lick  the  hands  or  face  of  any  person. 

The  two  parasites  just  considered  are  the  only  ones  of  pathological 
impoilance  iu  our  climate.  All  other  entozoa  which  have  been  found  in 
the  eye  or  ita  neigliborhood  have  been  observed  in  isolated  instances  only. 

Of  the  order  of  TrenmioclfSj  several  forms  have  been  found  in  an  un- 
developi»d  state  iu  the  eye.  Thua,  for  example,  the  Didomum  opklbalmO' 
bium  Diesing  has  been  found  in  the  congenital  cataract  of  a  child,  whilst  the 
MonoEtomum  ImVm  von  Nonhtiann  has  been  seen  in  the  acquired  cataract 
of  a  womai],  Pr^ibilsky  has  recently  re[X)ited  the  following  c^se.  A 
detachment  of  the  retina  \xm  observed  in  the  region  of  the  macula.  At 
its  upi)er  eilge  a  rod- 1  ike  projection  was  seeiij  which  after  tw^o  months  had 
passed  completely  into  the  vitrc^ouSj  while  the  detachment  of  the  retina  had 
disappeaml.  This  objt^t  show^ed  varying  independent  movements.  Its 
lower  end  was  bent  shaiply  backward  and  flattened.  Later  two  new 
processes  dcveloiKxl  from  it.    No  operation  was  done. 

The  ortler  of  Nematodes  has  furnished  several  ocular  parasites.  In  severe 
cases  of  trichinosis  the  extrinsic  mnstrles  of  the  eye  may  become  involved. 
The  symptoms  are  oKlema  of  the  lids,  imin,  and  impaired  mobility,  as  well 
as  exophthalmos  (Kittel), 

Filaria  loa  Guyoi  has  bt»en  known  for  almost  a  century*  This  worm 
is  usually  from  thirty  to  forty  millimetres  long»  has  an  unarmed  mouth,  and 
looks  not  unlike  a  fine  violin-string*  It  is  found  under  the  conjunctiva 
of  the  negroes  of  the  west  coast  of  Afrim  from  the  Gold  Coast  to  x^ugola 
(5°  north  to  10°  south  latitude).  The  free  motility  of  the  Avorm  is  very 
striking.  It  waudem  in  all  dii^ections  under  the  conjunctiva,  and  not  iu* 
frequently  from  one  eye  to  the  other,  acrc^  the  bridge  of  the  nose.  It  may 
alst>  appear  under  the  skin  in  other  parts  of  the  IkkIv,  Warmth  tends  to 
bring  it  to  tlie  surface.  Under  the  influence  of  cold  it  disapjKmrs  without  a 
trace  in  the  dwper  tissues.  In  the  latter  situation  it  gives  rise  to  no  annoy- 
ance. It  is  only  when  it  apjiears  under  the  eonjunctiva  that  the  eye  is 
made  to  water  and  to  I>ecome  injected.  The  life  ol*  tlie  parasite  extends 
over  several  years.  It  finally  disapjieam  sjiontauetiusly  without  any  un- 
I>leasaut  after-effects. 

We  know  but  little  of  the  natural  history  of  the  filaria  hia.  The  filaria 
diurna  tliat  by  day  is  found  iu  the  same  places  in  great  numbers  in  the 
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blood  of  the  negroes  is  supposed  to  be  tlie  embryo  of  the  filarla  loa.  It  is 
believed  thiit  these  embryos  are  Biicke<l  up  with  the  blood  of  the  negroes  by 
the  mosc|uitocs,  that  tbey  undergo  further  devehipmeut  iti  these  intenneiliate 
hosts,  and  are  then  deposited  in  the  water  with  tlieir  eggs.  Water  con- 
tam mated  in  this  way  may  cause  reinfeetion  of  man,  Tufection  by  the  Km 
woukl  have  little  significanee  in  our  latitudes  were  it  not  that  recently  white 
men  who  have  visited  tlie  part  of  Atrica  above  alluded  to  have  contracted 
the  disease  (vide  Robertson,  Sacmkeh,  Barrel),  The  present  increased  slg- 
tivity  in  African  colonization  will  doubtless  make  the  loa  belter  known  in 
Europe-  Its  acelunatization  is,  however^  not  to  be  feared^  since  the  condi- 
tions favoring  its  propagation  are  present  only  in  the  circumscribed  area  of 
its  normal  habitat  The  removal  of  the  parasite  is  easily  accomplished  by 
►^iDcisii*^  the  connective  tissue.  Care  must,  nevertheless,  be  observed  to  hold 
the  worm  fast  bj  digital  pressure  or  with  a  foroepSj  as  it  will  otherwise 
quickly  escape.  It  is  difficult  to  avoid  injuring  so  frail  a  creature  during 
its  extraction.  This,  however,  is  attended  by  no  untoward  results.  As  a 
prophylactic  measure,  sterilization  of  drinking  water  is  piost  ui-gently  to  be 
recommended. 

Filana  inetmis  Crrassi  is  a  pai'asite  that  is  frequently  found  in  the 
horse  and  ass.  Up  to  the  preseut  time  it  has  been  observed  in  man  in 
only  three  instances,  in  Italy.  In  Addario's  case  it  was  located  in  a  tumor 
about  the  size  of  a  pea  in  the  conjunctiva.  In  the  case  reportc<l  by  Pace 
it  was  situated  in  the  sulxjutaneous  tissue  of  the  eyelid.  No  details  of  the 
third  case  ai'e  given.  The  worm  may  attaiji  a  length  of  nine  centimeti^ 
and  more. 

Fiiaria  medhwnm  Gunl  occurs  occasionally  under  the  skin  in  the 
neighborhood  of  the  eye,  but  is  said  never  to  be  found  under  tlie  conjunc- 
tiva- Although  filiform  wwms  are  often  met  with  in  the  anterior  chamljer 
in  tlie  lower  auimals^  there  are  very  few  authentic  cases  that  have  l^een  seen 
in  man  ;  and  in  these  it  was  a  question  of  unripe — that  is,  zoohjgioally  in- 
^determinate — worms.  A  case  of  this  kind  was  observed  in  Belgium  in  a 
two-and-a- half-year-old  negro  girl,  who  had  come  from  the  Congo  region. 
The  case  w^aa  described  by  Gauthier,  Henri  Coppez,  Lacompte,  and  van 
Duvse,  The  worm  appearetl  to  be  fram  two  to  three  centrmetrea  long,  and 
was  in  continual  motion.  The  eye  showetl  no  signs  of  irritation,  and  the 
media  were  clean  After  a  time  the  worm  died  spontaneously,  and  lay  coiled 
up  in  the  fornix  of  the  anterior  chamlier.  Iritis  then  set  in,  Tlic  worm 
was  easily  removed  by  an  incision,  and  the  eye  became  better.  The  worm 
proved  to  be  an  unripe  loa*  Drake-Brocknian  observed  a  similar  case  in  a 
young  woman  from  Mudms.  Barkan's  case  is  doubtfid.  The  presentee  of 
umlcvelopd  filifurm  worms  in  cataractous  lenses  seems  at  one  time  to  have 
been  established  by  von  Nordmann  and  Gestiheidtj  though  similar  cases 
have  not  been  observed  since  then,  Kuhnt  once  saw,  in  the  partially  cata- 
ractous lens  of  a  younoj  recruit  tw^enty-one  years  old,  a  threadlike  object 
cnrled  up  in  a  spiral  that  be  was  inclined  to  regard  as  a  nematode  worm. 
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although  he  was  unable  to  positively  identify  any  subjective  movemeots  in 
it,  Ht!Dnioke  attributed  a  uuihiteml  tMitaracfc  in  a  fuurteen-y ear-old  lK>y  to 
entozoa^  for  no  further  reason  than  that  the  boy  had  previously  suflVreJ 
from  oxyuris.  There  was  no  auatomical  confirmation  of  either  of  these 
cases* 

Of  considerably  greater  diagnostic  interest  are  the  cases  of  filarifc  in  the 
vitreous.  The  teases  of  Quadri,  Fano^  Mauthner,  and  Schoeler  have  been 
thoroughly  disctrcdited  by  Knlmt,  who  declares  them  to  have  been  remains 
of  the  hyaloid  artery.  The  only  anatomically  authenticated  and  therefore 
indubitable  vmo  f»f  tti read- worm  in  the  vitreous  was  reported  by  Kuhnt 
hitiiBclf,  A  healthy  man  of  thirty-one  devclopetl  a  central  cliorio- retinitis 
with  sliglit  retiual  detachment*  After  a  few  months  an  ojmcity  bccsime 
visibk  in  the  vitreous  in  front  of  the  macula,  while  the  detachment  of  the 
retina  at  tlie  same  time  reeedcd.  The  opatnty  gnidually  increased  to  the 
diameter  of  the  papilla,  and  showed  traces  of  indcpendcjit  movement  at  tiie 
end  of  over  six  months.  The  patient  suScred  so  iutcnsely  from  photoptia 
and  pain  that  in  spite  of  the  dubious  prognosis  he  accepted  operation.  The 
opacity  \vm  removed  through  a  meridional  scleral  incisionj  and  was  found 
to  contain  a  coiled  worm  0,38  millimetre  in  length.  This  was  pronounced 
by  Leuckart  to  be  the  youthful  form  of  the  filaria  or  of  the  Btrongylus. 
In  1891  Eversbu.^h  demonstrated^  at  HcidclkTg,  a  living  thread-worm  in 
the  vitreous*  Tlie  pmmised  exact  I'cport  on  this  case  has  not  been  pub- 
lished. The^e  isolated  and  in  part  very  doubtful  cases  do  not  sniBce  to  en- 
able  us  to  furnish  a  comprehensive  description  of  tlie  symptoms  eaueed  by 
tht^se  mrc  guests  in  tl>e  vhreous.  A  comparison  of  Kuhnt*s  csise  with  that 
of  Przibilsky  shows  that  the  occurrence  of  a  limited  detachment  of  the 
retina,  receding  after  the  formation  of  an  opacity  of  the  vitreous,  is  of 
some  diagnostic  importance.  At  all  events,  the  diagnosis  of  a  living 
tliread-worra  in  the  viti'eous  is  one  of  the  most  difficult  in  the  field  of  oph- 
thalmos?copy,  because  any  filiform  f^jrmation  in  this  humor — as,  for  in- 
stanct*,  a  pei'sistent  hyaloid  artery — has  a  high  d€^ree  of  mobility,  while 
persistent  oscillatory  vibi-ations  may  be  excited  in  it  by  tlie  movements  of 
the  eye*  If  such  a  struct ui'e  lie  so  situated  that  it  is  seen  forcshortenetl, 
tliese  movements  may  easily  be  mistaken  for  intrinsic  changes  of  form. 
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IxTELLTOEXT  and  well-io formed  malingerers  are  well  aware  of  the  difB- 
cult  ICS  of  diagnosis  in  those  cases  m  which  loss  or  impairment  of  vision  is 
unexplained  by  any  evident  anatomical  change^  the  causal  lesion  Ijeing  so 
filight  or  so  situated  that  the  methods  of  investigation  at  our  disposal  do 
not  eiiahle  ns  to  detect  it.  Feigiied  amaurosis  and  amblyopia,  moreover, 
occupy  tlie  frout  rank,  as  to  frequency,  among  the  ocular  atfections  which 
impostors  feign,  exaggerate,  provokej  or  conceal. 

The  motives  which  lead  to  malingering  are  most  diverse.  It  may  be  a 
question,  perhaps,  of  evading  certain  ohligatious  or  social  duties^  such  as 
military  service ;  or  of  exaggerating  the  coo  sequences  of  an  injury,  in  order 
to  receive  the  highest  damages  from  an  employer  or  from  an  iosu ranee 
company.  Some  individuals,  without  means  of  support  or  desire  for  work, 
ftfign  complete  blindness  in  order  to  obtain  a  i>ension  or  admittance  into  a 
charitable  institution.  With  the  sup])osed  object  of  avoiding  liauishment, 
and  of  Ijeing  allowed  to  remain  near  his  family,  the  prisoner,  whose  ease 
Beauvais^  recently  presented  to  the  Sfjciety  of  Legal  Medicine  of  France, 
feigned  for  a  period  of  six  months  a  double  amblyopia,  which  he  attributed 
to  effect  of  starlight.  At  other  times,  hysterical  subjects  are  seen  who,  as  a 
result  of  vexation,  through  revenge,  fancy,  etc*,  declare  themselves  to  have 
become  suddenly  and  totally  blind.  Finally,  children,  to  whom  school  life 
is  a  burden,  complain  of  fictitious  ocular  troubles,  in  the  ho\}e  of  return- 
ing home,  or  even  with  the  object  of  making  a  journey  ti)  consult  a  medi- 
cal specialist  (Pansier-s  case').    Some  persist  in  their  a^umed  rdle  with  a 

1  Simuktion  d'amblyopie  double  attribufe  h  la  liimiSre  des  ^clairi.  Annales  d'hygiftne 
publique  et  de  m^eciue  legnle,  1896,  p.  434. 

'  L'AtnftUrose  hy^t^rique;  dMoublemunt  de  la  vision  conaciente  et  do  la  vision  poty- 
gonalo,    Annales  d'Uculiatique,  18Q7,  pp.  402-407. 
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tenacity  which  ia  only  overcome  by  preparations  for  surgical  interference 
(Hirschler's  eaee^). 

From  another  j>oint  of  view  malingerers  can  be  classed  in  two  cate- 
goriea ;  First,  the  artless  and  ihe  ignorant  patients,  wlio  often  have  notliiug 
wrong,  and  whose  imposture  is  easy  to  ex|K>se  by  the  simplest  methods; 
BCLHindj  the  intelligent,  the  wel I -iu formed,  and  the  tenacious  subjects,  who 
have  rehearsed  their  jmrts  for  a  long  time,  and  only  exaggerate  a  real  visiml 
defect.  The  latter  cases  demand^  on  the  part  of  the  physietanj  a  large 
fund  of  special  knowledge,  experience  in  making  investigations  of  this 
kind,  a  great  deal  of  apparatus,  and  much  sagacity  and  jtatience  to  indtiee 
such  malingerers  to  admit  of  trickery  *  and  even  then,  in  sprtc  of  oft- 
repcatal  examiDations,  it  is  sometimes  found  im]>ossible  to  determine  with 
exactness  the  real  degree  of  diminution  of  vision. 

We  are  led  to  suspect  malingering  when  the  funetlonal  disturbam^es  do 
not  correspond  with  the  objc.'ctive  signs;  for  example^  if  the  patient  deuies 
experiencing  any  sensations  of  light,  although  changes  of  illumination  oc- 
casion pupillary  movements;  when  the  results  of  examination  of  direct 
vision  of  the  field  of  vision,  of  color  perception,  and  of  the  light-sense,  at 
different  distances  and  at  different  times,  are  contradictory;  and  when  tha 
jMlient's  circurastancM?s  and  behavior  suggest  that  he  has  a  tendency  or  an 
interest  to  feign  or  to  exaggerate  an  imperfection  of  vision,  Snspieionj 
however,  does  not  suffiec*  The  deception  must  be  demonstrated  by  a  series 
of  proceedings,  some  of  which  raei'ely  show  the  bad  fiiith  of  tlie  patient, 
\TfJiile  others  allow  the  degree  of  visual  acuteness  which  he  enjoys  to  be 
established  with  sufficient  exactness. 

It  is  certain  that  neidier  means  of  taking  these  people  unawai'es,  nor 
sufficient  proper  apparatus  for  unveiling  the  impostures,  is  lacking;  their 
mtiUI|>licity,  however,  is  evidence  that  no  one  of  them  is  thoroughly  satis- 
factory* Moreover,  this  question  of  methods  and  apparatus  remains  in  a 
certain  sense  always  open,  because  in  proportion  to  the  frequency  of  their 
employment  the  most  ingeniously  contrived  procedures  lose  their  efficacy, 
the  various  methods  of  action  finally  betxjming  known  to  intelligent 
malingerers,  especially  to  those  having  some  idea  of  optics.  It  will 
always,  therefore,  be  useful  to  introduce  motlificatious  of  metliods  already 
in  use,  and  to  be  familiar  with  unpublished  ones,  in  order  to  bewilder 
trained  malingerers, 

Frolich'  has  made  a  study  of  the  most  interesting  of  tlie  numerous 
recent  pmccdnres  for  detecting  malingering.  Only  the  most  iniiwrtant 
will  be  discussed  here^  from  amoug  which  the  physician  will  still  have 
to  select  those  which  appear  to  him  l>est  suited  to  the  particular  case  upon 
which  he  is  called  to  give  an  opinion. 

'  Simulirte  Blindheit  des  whten  Auge*.  Wiener  mediainUche  WcK;henschHfk,  ISGl, 
S.  827- 

»  Dea  procld&  modernes  pour  reoonnattre  la  aimuktion  de  In  cMi&  ou  de  la  friiblef«e 
vUuelie.    Kevue  m^icale  de  la  Suisse  Romande,  1891,  p.  72L 
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The  patient  most  frequently  complaius  of  complete  blindness  or  defective 
vision  on  one  side  {amaurme  ou  amblyopk  unihlirale  mmidie).  Exception- 
ally he  tries  to  prove  that  he  is  (xirapletely  blind,  or  that  the  sight  of  the 
two  eyes  has  become  defective  {amauroae  ou  ambl^opk  bilaiirale  dmid^), 

L— SIMULATED  BLINDNESS  OF  ONE  EYE. 

After  having  assured  himself  by  an  exhaust ive  clinii^l  examination 
that  the  visual  symptoms  are  not  accounted  for  by  a  lesion  situated  either 
in  the  deei*er  membranes  of  the  eye  or  in  the  central  visual  nervous  np- 
paratus,  the  physician  should  investigate  first  of  all  (1)  ih£  condUion  of 
the  pupil  and  (2)  the  direction  of  (he  vimtal  oris.  Yon  Wek*s  test  will 
aooomplish  this  examination  satisfactorily. 

A.  OBJECTIVE  METHODS. 
The  tistimony  of  objective  observation  Is  the  most  ioeontesstable*  Un- 
fortiinatelyj  this  method  of  examination  tainnot  teach  anything  cx>ncerning 
the  degree  of  visual  aeuity  which  the  malingerer  possesses. 

L  CONDITION  OF  THE  PUPIL. 

The  ration  of  the  iris  to  light-stimulus  is  extremely  definite,  and  con- 
stitutes a  valuable  sign  which  allows  the  physician  to  ascertain  objectively 
whether  the  retina  is  sensitive  to  light  Before  investigating  pupillary 
motility  J  however,  it  is  well  to  make  sure  of  the  absence  of  miosis,  ^^yneehia*^ 
or  inflammation  J  m  well  as  of  psychical  or  sensory  stimulation.  The  patient 
must  Ije  placed  in  an  apartment  which  receives  light  through  a  window  in 
such  a  way  that  tiie  eyes  arc  equally  illuminatccL  Strong  and  feeble  illu* 
mi  nation  should  be  successively  employed.  If  the  right  eye  ii^  blind  and 
the  healthy  left  one  is  covered^ — ^but  in  such  a  way  tliat  it  can  be  observed, 
— there  will  Ije  complete  immobility^  not  only  of  the  iria  of  the  right  eje, 
when  it  is  first  covered  by  the  hand  and  then  exposed  to  diffused  sunlight 
while  looking  at  a  distant  object,  but  also  of  the  iris  of  the  left  eye  ;  the 
sphincter  of  which  would  be  sympathetically  contracted  if  the  retina  of  the 
right  eye  retained  sensibility  to  light 

The  patient  being  next  placed  in  a  dark  room,  the  amaurotic  right  eye, 
for  example,  is  to  be  covereth  The  physician,  while  continuing  to  observe 
it,  should  throw  a  j>cncil  of  light  on  the  healthy  left  eye,  varying  the 
intensity  of  the  illumination,  or  make  the  |mtient  fix  with  this  eye  upon 
an  object  that  is  placed  very  near  and  towards  the  nose  (accommodation 
and  convergence).  In  each  instance  the  pupil  of  the  right  eye  will  mn- 
tract  if  the  iris  is  not  under  the  influcnoe  of  a  mydriatic.  The  method 
recommended  by  Arit  for  the  purpose  of  asi^rtaining  if  the  retina  is  sensi- 
tive to  light  consists  in  illuminating  the  macular  region  of  the  retina  for 
a  brief  i>eriotl  of  time,  when,  if  light-perception  be  preserved,  blinking 
and  some  laerymation  will  be  observed. 

An  examination  of  the  pnpil  becomes  a  delicate  and  a  doubtful  matter 
if  the  eye,  amblyopic  only,  still  possesses  quantitative  perception  of  light, 
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for  in  this  case  any  opinion  raay  be  erroneoiiSj  to  the  detriment  of  the  patient 
No  conclusion,  therefore,  except  that  which  is  obtained  from  a  number  of 
testtSj  controlling  one  by  another,  slioiild  be  given*  The  same  applies  when  a 
real  or  an  artificial  mydriasia  exists.  An  eye  with  a  dilated  pupil  is  far  from 
always  being  an  aniaui'otic  one.  It  may  be  only  amblyopic,  or  it  may 
possess  a  normal  visual  acuity,  although  presenting,  in  the  latter  case»  func- 
tional disturbanet^  resulting  from  dazzling  and  loss  of  accommodation* 
The  fullowiug  plan  is  the  best  method  of  making  a  diffbrential  diagnosis 
The  patient  is  plaeai  in  a  dark  room.  The  degi-ee  of  contraction  of  the 
sphincter  of  the  healthy  left  iris  when  light  is  fociissed  upon  the  eye  is  ti|Afl 
l^e  observed.  The  eye  is  then  to  be  screened  ;  this  donCj  the  light  is  throwJI^ 
by  means  of  a  lens  on  the  right  eye  with  its  dilated  pupiK  If  the  retiEia 
of  the  latter  eye  is  insensitive,  the  pupil  of  the  left  one  will  not  vary;  if 
the  right  eye  is  amblyopic  only,  the  left  pupil  contracts  f^lowly  and  feebly; 
if  ita  visual  acuity  is  normal,  the  t^intmction  of  the  left  pupil  is  as  pro- 
nounced as  if  luminous  rays  are  thrown  directly  ujMjn  the  left  eye- 

Mydriasis  is  often  induced  with  fraudulent  intent*  It  behooves 
physician  nut  to  be  mtsle<l  l>y  it.  Cases  are  common  in  which  the  impos- 
ture IS  a  very  sliallow  one,  soon  resulting  in  the  confusion  of  the  too  simple 
malingerer.  In  such  cases  the  pupil  is  dilateil  ad  viaxhnum,^  the  iris  is 
almost  imperceptible,  so  much  of  it  being  effaced.  Sometimes  there  remains 
a  slight  conjunctivitis  of  8j>ecial  type  that  is  due  to  the  prolonged  use  of 
the  mydriatic.  When,  however,  the  malingerer  is  well  informed,  he  makes 
use  of  a  minute  dose  of  the  drug,  and  ceases  the  in?*t illations  some  time 
before  the  examination,  so  as  to  obtain  only  a  medium  dilatation.  In  such 
a  case  doul>t  is  permissible,  it  being  necessarj*  to  make  such  arraDgemen 
that  the  malingerer  cimnot  again  have  recourse  to  the  mydriatic.  In  arti 
ficial  mydriasis,  stimulation  of  both  rctinfle  produces  no  contraction  of  the 
pupil. 

To  recapitulate:  the  fact  that  the  right  pupil  remains  motionless  whi 
exposed  to  a  bright  light,  while  it  contracts  under  the  influence  of  con^^ 
vergence  and  accommodation,  points  with  great  probability  to  the  exist- 
ence of  a  tmHaiercd  amaurmis. 

In  the  case  of  amblyopia,  examination  of  the  iris  and  pupil  will  furnish 
much  less  conclusive  information  than  when  it  is  a  question  of  the 
simulation  of  unilaieral  amauroms.  An  ambfi/opic  eye  still  possesses,  in 
fact,  quafUUaltve  perception  of  light  Unless  there  is  simulation,  or  ind'^ 
a  true  or  artificial  mydriasis,  a  more  or  less  marked  du^gwhness  of  the  mov 
meuts  of  the  iris  compared  with  those  of  the  healthy  eye  should  be  dem 
strated*  It  will  be  easily  understood  that  there  may  exist  only  minimutn 
differences,  the  interpretation  of  which  is  difBcult  and  therefore  doubtfuL 
It  is  alwaj-3  necessary  to  remember,  in  this  examination  of  the  light  refle^ 
that  the  iris-reaction  may  be  lacking  in  an  eye  that  is  fsensttive  to  light,  in 
the  same  way  as  in  cases  in  which  the  iris  reacts  normally,  although  the 
retina  is  no  longer  sensitive  to  impressions  by  a  luminous  agent. 
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In  hysteria  the  iris  generally  responds  to  liglit,  but  it  may  be  contracted 
or  dilated  imd  fixed* 

Weatphal  ^  says  miotic  pupils  occnr  either  independently  of  an  attack  of 
hysteria  or  as  the  result  of  a  slight  one.  He  1ms  also  seen  the  paradnxieal 
iris-rmctiou,  and  a  well*marked  cw^e  of  liippus.  The  dilated  and  fixed 
pupil  f>cciir8  usually  during  convulsive  attacks  (Karplns^),  which  leave 
no  doubt  m  to  the  eliaracter  of  the  case,  and  is  not  Hkely  to  be  niet 
with  in  persistent  hysterical  simulation  of  hlindness.  That  it  may  l>e 
seen,  however,  even  in  monocular  simulatiunj  is  shown  by  the  follovviug 
case  :^ 

A  girl,  sixteen  years  of  age^  with  a  decide(lly  hysterical  history,  asserted 
that  t  lie  re  wa«§  no  vision  in  the  right  eye,  except  a  vague  perception  of  liglit. 
There  was  also  violent  clonic  spasm  of  the  orbicularis  muscle  and  of  the 
muscles  of  the  fat^e.  The  pupil  was  widely  dilated  and  fixed-  The  left 
eye  was  normal  With  a  +  S.  3  D,  lens  placed  before  tlie  right  eye  and  a 
+  S,  18  D.  lens  situated  before  the  left^  one,  she  read  two  and  one-half 
Snellen  type  at  fourteen  inches'  distance,— of  cotirsc  with  the  ''blind"  eye. 
As  the  muscular  spasm  was  said  to  have  l>een  rt*licved  on  a  former  occasion 
by  the  application  of  a  Charcot  magnet^  ao  imitation  of  this  magnet,  made 
of  wootl  with  metal  tips,  was  used,  Avith  the  etfett  of  relieving  the  niuseular 
sj>asm  and  at  once  restoring  the  pupil  to  its  normal  size  and  the  iris  to  per- 
fect reaction*  This  mydriasis,  promptly  cured  by  mental  imprecision,  must 
have  been  due  to  an  excitation  of  the  pupil  dilating  centre  in  the  medulla, 
which  is  known  to  be  influenced  by  the  emotions. 

If  an  eye  is  amaurotic,  or  is  extremely  amblyopic,  it  has  a  manifest  ten- 
dency to  deviate  while  its  normal  fellow  is  dii'CL'ted  towards  any  point 
looketl  at.  When  there  is  no  evident  deviation  o(  one  eye,  it  is  sufficient, 
in  order  to  ascertain  if  the  patient  fixes  cxac^tly  with  both  eyc^^  to  alter- 
nately cover  the  right  and  the  left  eye  while  making  hira  look  at  the  flame 
of  a  candle  placc<l  two  or  three  mctr^  distant  If  binocular  fixation 
existSj  neither  eye  will  move  when  the  other  is  covered.  The  diagnosis  of 
the  integrity  of  binocular  single  vision  will  be  completed  by  the  use  of  a 
prism  (diplopia  and  deviation  or  displacement  of  the  eye)  and  Ijy  different 
tests,  such  as  the  Holmes  st^reo^ope  and  the  plates  of  Dalilfeld  or  of 
Krollj  etc. 

In  aoconlanee  with  Schmidt-Rim  pier  and  Pickert,  the  writer  finds  that 
Hering's  exj^eriment,  reeommendcd  by  Schweigger^  tends  to  errors  of 
observation,  even  with  patients  with  normal  vision,  this  being  much  more 
sOj  therefore,  with  but  slightly  intelligent  or  inattentive  subjects.  Of  less 
value  also  is  the  phenomena  of  Imtre  or  siereoseopic  mdianq/  (Dove), 
vvhieb  is  obtained  by  the  fusion  of  two  pictureSj  one  of  which  is  drawn  in 
black  on  a  white  ground,  and  the  other  in  white  on  a  black  ground. 

»  Beriiner  kUmiebe  Wochenn-hrift,  1897,  47  und  48. 
'  Wietipr  kUrii^dhe  Wfrebenschrift,  1890,  Nf,  52. 

*  Harlan,  Tran^ftetiona  of  the  American  Ophthnlmologicftl  Society ,  vol.  HL  p.  649. 
Vol.  IV.— 55 
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The  patient  may  Iiave  single  vision  with  the  two  eyes  open  when  o 
eye  is  blind,  or  wlien  lie  suppresses  the  impression  that  ia  n^'eived  by  it 
(raooocular  visioo).    Monocular  vision  very  often  aecompantes  stmbismu 
an  affection  which  it  is  very  diflScult,  not  to  say  impossible,  to  feign  during 
pmlongcd  examinations. 

Pamlytic  strabismus  of  recent  date  fre<]ucntly  occurs  without  impair- 
m£ut  of  the  visual  acuity  of  the  affet-ted  eye;  but  the  contrary  al.^  hoi 
g04:id.  As  for  non-alternating  strabismus^  this  h  most  frequently  nss 
cdated  with  an  anomaly  of  refraction  and  with  o  diminution  of  visual 
acuity,  which  may  be  cither  cougeuital  or  acquired.  This  form  of  amblyopia 
continues  to  progress^  in  propoition  to  the  duration  of  the  stral^ismns,  aod 
fiually  scarcely  allows  the  patieut  the  ability  to  see  to  count  fiugers  at  any 
distance. 

In  these  cases  all  possible  information  should  be  obtained,  and  minute 
examinations  should  be  made  in  such  a  way  as  to  base  an  opinion  on  re- 
peated trials,  the  value  and  results  of  which  omnot  be  open  to  suspicion. 
As  a  matter  of  fact,  the  physician  may  be  entirely  baffled,  for  the  sulyect 
affected  with  functional  strabismus  possesses  the  faculty  of  ignoring  the 
image  received  by  the  right  eye,  which  he  has  declared  blind.  As  a  result 
of  this  psychical  exclusion,  the  vision  of  such  a  ]>atieut  is  therefore  monoo 
nlar^ — that  is  to  say,  such  a  subject  does  not  habitually  enjoy  binocular, 
vision*' 

It  should  bo  remembei^  that  stei'coscopic  fusion  is  not  only  a  physi 
logic  phenomenon  but  also  a  central  psycliic  act  (Janet,  Bernheim,  Meyer, 
etc^),  and  that  with  certain  patient**  with  strabismus  there  exists  a  kind  of 
dissociation  of  binocular  vision  ( Scliweiggcrj  Grecff,  Simon^  t^tc.),  which 
is  not  equally  [)erfect  in  the  use  of  the  stereoscope,  in  the  act  of  readin 
etc,  just  as  cases  of  monocular  amaurosis  of  a  hystcriciil  nature  wit 
retention  of  binocular  vision  (Charcot,  Panas,  Westphal,  Dor^  Jr/)  which 
are  sometimes  dissociated  may  be  ol>8ej'ved  (Antonelli 

The  test  known  under  the  name  of  the  von  Welz  method  consists  i 
placing  a  prism  of  from  ten  to  twenty  degrees,  with  its  base  outward 
in  front  of  the  eye  that  is  supposed  to  be  blind,  and  endeavoring  to  make 
the  |)iUient  read.  In  such  a  condition,  to  obtain  single  vision,  the  right  eye 
will  deviate  inward  and  recover  itself  the  moment  the  prism  is  removed,^ 
movements  which  the  malingerer  will  not  make  bis  eye  undergo  should 
it  not  really  see,* 


'  SadiSj  TJeber  dm  Sehm  der  Schielenden,    Archiv  fur  Ophthalmolfigie,  Band  x\in> 

*  Une  observiition  d©  persislfltice  de  la  vigion  bin€H.'ulaire  dans  un  cna  d'arulAjo-* 
moDoculaire  hjsterique.    Revue  genemle  d"OpUtiilmcilogi<?,  1897,  p.  51. 

'  Lft  diaj^/x'mtion  de  1ft  visum  binfieiihiire  t-hest  queU|U<>s  atrabiques  et  qiidqiie&  liyst^H- 
que5^  A  propos  d'un  cas  d'arijuurotte  mcmoculaire  hpt^rique.  Archives  d'OpljUltiinlogk', 
1897,  p.  218, 

*  Welz,  Ucb^r  Enideckung  iimuUrter  Amaum^  und  Amblyopien.  Congrdi  Intertie 
d'Opbtftlmologie  de  Farii,  1867, 
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B.  SUBJECTIVE  METHODS. 

Besides  the  evidences  of  objective  observation,  there  remains  a  recourse 
to  methods  wliieh  depend  upon  catching  the  patietit  unawares  (projierly 
allied  "  de  surprise"),  all  of  these  plans  lieing  basetl  upon  ihe  principles 
fjf  optics  or  of  physiology*  A  great  number  of  these  methods  rest  upon 
the  proixTties  of  plane  mirrors,  of  concave  mirrors,  of  prisms,  etc.  In 
others  (the  methods  of  JavaKCuignet,  Snellen^  etc.)  the  patient  is  made  to 
tiy  to  read  with  the  supposetl  blind  right  eye,  for  instance,  some  letters 
which  the  healthy  hjl  eye  crarmot  distingntsh  by  the  inter positiim  of  a 
acreen  between  the  presumably  ji;ood  eye  and  the  letters.  The  eye  is,  par 
exceUence,  the  organ  of  illusions,  and  the  methods  of  deceiving  it  are 
numerous.  As  the  writer  ha.^  previously  said,  among  these  tests  some 
teotl  t*j  ^tablish  only  the  dishonesty  of  the  patient,  while  others  allow  a 
aufflciently  accurate  determination  of  the  visual  aeuity  of  the  eye  examined. 

M  18  iakm  for  gmnted  thaif  in  all  these  ex^i/erimeniSj  ihe  physician  takes 
care  that  the  putient  does  n(d  succeed^  under  any  prdext,  in  closing  eitJter  eye^ 
em%  mojumititrily. 

L  JAYAL-CUIGNET'S  METHOD  AND  ITS  MODIFICATIONS. 

The  description  of  the  subjective  methods  are  here  begun  with  the 
plan  of  Javal-Cuignet,  it  being  one  of  the  simplest  and  one  of  the  oldest. 
The  test  can  also  be  employed  for  the  verification  of  the  existenee  of  bi- 
nocular vision, 

Jaml-CiiifpieCs  Method} — After  the  physician  has  tried  this  method  on 
himselfj  he  is  to  huld  fixiHlIy,  some  thirty-five  centimetres  from  the  eyes 
to  be  examined,  a  sheet  of  i)a[)cr  on  which  are  traced  dots,  figures,  antl 
printed  letters*  A  pencil  or  a  finger  Is  to  be  loterjioscd  at  an  e(|Uul  dis- 
tance fnjm  the  nose  and  the  paper  in  the  median  line,  in  sueh  a  way  as  to 
render  some  of  the  lettem,  fignr^s,  or  dots  invisible  in  each  of  the  visual 
fields.  If  the  jwitieut  reafls  these  letters  or  tlic  whole  line  accurately,  the 
deception  is  detecteih  By  taking  into  consideration  the  size  of  the  letters 
which  have  been  recognized,  an  approximate  measure  of  the  visual  acuity 
can  also  l>e  obtained. 

Apparently  very  simple  and  not  requiring  any  costly  apparatus,  the 
Javal-Cuignet  metlwl  presents  some  difficulties  in  its  application.  It  re- 
quires al)solnte  immobility  of  the  head  and  a  printed  page  ;  the  physician 
also  must  l>e  able  to  fix  in  his  own  mind  the  details  of  the  test  and  to 
familiarize  himself  with  it  in  order  to  interpret  with  rajJidity  and  certainty 
the  answers  of  the  patient.  So  as  to  lead  the  jiatient  more  surely  into 
error,  it  is  advantageous  to  make  him  perform  lateral  movements  of 
the  eyes  by  moving  i\m  finger,  a  pencil,  or  even  a  eh^t  of  paper.  The 

^  Cuigneti  Ntite  sur  yn  moren  de  c^nstilHtion  Vamblyopie  et  de  rflmaurtiise  d'un 
cetL  Hecti^il  de  mimoires  de  Jiied6cine,  de  chirurgie  €t  de  phHTinack  mllitairea,  x^iy., 
330,  et  XXIX,  ^  p.  257, 
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pa}>er  should,  by  jireferencej  be  transpamit,  far  by  standi  Dg  behind,  wiili 
the  eyes  aliove  its  upper  tuarginj  it  cuii  bi^  very  easily  noticetl  wliich  is  the 
point  or  letter  that  shouhl  disop|>ear  in  aecortlanoe  with  any  lateral  tnav 
ments  that  may  l>e  indiK-ed. 

The  modifications  added  to  this  method,  snecessively  by  Martin' and 
Barthelemvj*  allow  the  experiment  to  be  made  with  more  piwision,  and 
performed  *br  the  establishment  not  only  of  the  existence  of  anmurosi 
but  also  far  the  measurement  of  visual  aeuity. 

3faHui*is  Apparaim, — Tliia  has  beeu  constructed  with  a  view  to  apply- 
ing the  Javal  method.  It  consists  of  a  box  thirty-five  oenti  metres  long 
by  twenty  centimetres  broad.  In  front  are  two  openings  which  serve  il.*r 
eye-pieees,  and  the  test  letters  are  arranged  ou  the  posterior  surface.  Fif- 
teen centimetres  in  front  of  the  latter,  and  in  the  median  line,  a  rod  o^ 
centimetre  iu  diameter,  which  <^g  be  raised  or  lowered  according 
necessity,  is  placed. 

Facing  the  window,  the  examiner  holds  the  apparatus  between  his 
hands,  the  posterior  wall  of  the  box  being  placed  against  his  chest.  He  is 
tfien  to  make  the  patient  look  tJirough  the  autenor  o|iening,  the  rod  having 
been  previously  raised.  If  tlie  patient  reads  all  tlie  letters,  the  fraud  !§ 
discovered  and  the  visual  acuity  is  measured.  Should  the  malingei 
declare,  on  the  contrary,  that  he  can  only  read  certain  letters,  it  is  mere! 
necessary  to  make  sure  that  they  are  in  reah'ty  hidden  by  the  rod  fro 
the  eye  that  is  claimed  to  be  blind* 

Barikdem^^  Apparalm, — This  contrivance  has  the  advantage  of  serv- 
ing also  as  a  stereoscoi>e  and  a  pseudogaipe.  It  consists  of  a  large  square 
ruler  fifty  centimetres  long,  graduated  in  oentinittres,  and  supix»rted  at 
its  middle  by  a  ]>e<lcstal  or  by  a  handle.  At  one  of  its  extremities  an 
iron  plate  pi^rcetl  by  two  holes  ftir  the  eyes,  and  furnished  with  Iiooks  that 
])ermit  the  adjustment  of  prisms  (stereoscope)  or  correcting  glasses,  is  fixed. 
On  the  ruler,  two  travellers  slide.  One  of  these  carries  a  wooden  frame 
scTving  for  a  screen,  and  the  other  holds  a  test-canl.  A  system  of  two 
mirrors  that  are  movahle  around  an  axis  that  is  fitted  in  one  of  the  trav* 
ellers  can  be  adapted  to  the  apparatus,  allowing  the  jihysician  to  reproduce 
the  tests  of  the  Flcs's  box  by  fixing  the  cartls  or  test-lettem  in  a  position 
tfiat  is  external  to  the  ajicrtures  of  the  screen  which  is  iu  tended  for  the  eyed 
of  tlie  patient 

Driver^ &^  MdhotL — Driver  interposes  a  vertical   ruler^  four  cen'" 
metres  broad,  at  a  definite  distance  between  the  eyes  of  the  patient  an 
two  of  Snellen^s  test-types  in  such  a  way  that  the  rider  acts  as  a  mn 
hiding  the  riglit  test-type  from  the  left  eye,  and  the  left  te8t-ty|>e  from  th? 

*  Note  BUT  un  moyen  de  reconnaitre  et  de  msfurer  Tftmblyopie  unllaterale.  Kecueit 
de  tTiMecme  n  d*?  chimr^ie  tniUUir**,  t  xxxiv,,  187S,  p,  307, 

»  L*P!xnmen  de  In  vision,  etc  ^  18S9^  p.  200. 

*  Btntm;?  xur  Entdeckung  eimuUrter  eins^itiger  Amauroie,  Berliner  kllnbehe  Woe 
ea»cbnft,  1872,  9.  143. 
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right  eye.  If  the  patitjot  succeeds  fa  residing  the  lettere  on  the  two  scales, 
he  discli*i3t^  his  fraiidj  and  at  the  same  time  iudjcatcs  the  degree  of  visioE 
of  the  eye  which  he  ckimss  is  deftXJtive. 

2.    TESTS  BY  PSEUDOSCOPIC  APPARATUS. 

Many  of  the  methcRls  here  employed  are  applimtigns  of  the  properties 
of  the  plane  mirrorj  tlieir  object  heing  to  induce  the  malhigcref  to  read 
lettens  which  he  thinks  he  is  seeing  with  the  healthy  eye  with  the  eye  that 
he  declares  to  be  defective* 

In  1860,  Fles^  contrived  an  ingenious  instniment  intended  to  make  a 
stip}>09ed  amanrotic  eye  see  an  image  which  the  patient  imagines  he  is  seeing 
wiih  tlie  gotxl  eye.  It  consists  of  a  rectangular  box  in  wliich  two  nnrroi's 
of  a  definite  size  and  orientation  are  placed  vertically  under  an  inclinatioii 
of  one  liundreil  and  twenty  degrees. 

The  small  dimensions  of  the  apparatus,  causing  prolonged  efforts  of 
accommodation  l)efore  the  images  are  foiindj  and  the  images  being  formed  so 
near  to  one  another  that  they  have  a  tendency  to  blend j  produces  a  lack  of 
precision  in  the  answers  of  the  patient.  Consequently,  with  the  object  of 
rendering  the  plan  more  practical,  Fles's  box  has  undergone  modifications, 

Baroffio  inclines  the  mirrors  at  one  humlrt^  and  twenty-five  degrees  ; 
Einnendijk  and  Armaignajc*  make  them  movable  on  a  hinge  in  such  a  way 
as  to  vary  the  angle  whieli  they  form,  and  to  obtain  such  relations  of  the 
images  that,  widiout  closing  one  of  the  eyes,  it  is  imi>o3sible  to  know  which 
is  tlie  image  perceived  by  the  right  eye  and  which  is  seen  by  the  left  eye. 

In  Jlojiot/er's^  double  apjmraim  the  two  mirrors  are  placed  on  a  line 
parallel  to  the  plane  which  joins  the  eyes  of  the  person  examined.  This 
arrangement  is  preferable  to  that  of  Maresehars  *  pseudoscope^  which  has 
but  one  mirror.  In  addition,  the  transverse  dimension  of  the  box  is  such 
that  tlie  patient  c^n  see  the  images  of  his  ow^n  eyes  at  the  same  time  as  the 
images  of  the  objects  or  teat-drasvings,  which  is  not  the  case  with  the  appa- 
ratus of  ries,  Armaignae,  and  Monoyer,  owing  to  the  small  size  of  the 
mirrors  and  to  their  orientation.  Moreover,  the  screens  inserted  in  the 
Hour  of  the  M*jnoyer  hax  allow  the  mirrors  to  lie  shut  off  and  inclined  as 
in  the  Fles  apimmtus.  Marini  *  has  adapted  prisms  to  the  ej^e  pieces  in 
such  a  way  as  to  i>erform  the  test  of  A,  vt>n  Gmefe,  and  to  convert  the  Fles 
apparatus  into  a  slere<}seoi)e.  Other  additions,  among  which  is  an  angular 
screen  provided  with  a  meclian  window,  allow  also  Cnignet*s  experiment 
and  other  hemiosef>pic  tests  to  be  made.    In  the  apparatus  of  Marescbal 


1  Kedt^rlandssch  Tydschrift  voar  Gfltieekunde,  ]&60j  p.  809. 

^  Traits  ^Umentdire  d'opbtfllmoscopie,  d'optom^trie  et  ds  r^lbiction  oculair©,  1878, 
p.  45L 

>  Wuirdt  et  Monoyer,  Pli  jMqu*?  mMicftle,  1884^  p,  323. 

*  Note  sur  une  mtKiifleHtl*tri  k  lii  boite  de  Floe,  Ee<?iiejl  de  m^muins  de  mMecine, 
de  cbiruiT^e  et  de  pharmncle  jiiiUUiirps,lS70,  437. 

*  Ait*>gi}ino,  Gbmale  medltso  dtl  it>gSi>  esercito  e  della  regina  marina,  18S9,  p.  242. 
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there  h  but  one  mirror,  this  being  small  enough  to  prevent  the  eye  frora 
seeing  the  sigu  which  is  placed  on  the  same  side,  Tha  box  is  suffiriimtly 
large  to  prevent  any  effort  of  aecommodation  and  eouvergenoe  (stmbismns^ 

Astegiauo*  has  attempted  to  convert  the  Fles  box  into  an  appamt 
permitting  the  visual  acuity  of  an  eye  that  haa  been  deelaretl  amblyopic  to 
be  exactly  measured. 

A  gmduated  &;ale  of  reversed  letters,  or  of  symbols  for  the  illitemte,  is 
substitotecl  for  the  test-oirds  (pietures  of  playing-cards).  The  up|3er  wall 
of  ground  glass  is  discaitled,  bemnee  it  diminishes  the  illunnnatioo  to  too 
great  an  extent.  In  its  place^  a  mirror  which  is  mounted  on  hinges  and 
aets  like  that  of  a  stereost^ope  is  made  to  rt^flect  daylight  into  the  interior 
of  the  box.  Metallic  mirrors  are  used  in  preference  to  ordiuary  onm^  in 
order  to  obtain  clear  images  and  to  avoid  multiplicity.  Finally,  the  eye- 
[tieees  are  made  movable  in  such  a  way  as  to  be  capable  of  adjustment  ta 
the  variable  intervaU  between  tlie  eyes  of  difJcront  patients. 

The  Fles  apparatus  and  ihe  different  improvements  that  it  has  under 
ipne  merely  allow  the  physician^  in  case  the  cx|>ertment  is  successful,  to 
asBert  that  tlje  person  examined  is  not  completely  blind  in  one  eye,  not 
permitting  any  approximate  information  as  to  the  visual  power  of  the  ey 
wliich  has  been  declared  defective.  In  the  latter  case  the  patient  com  panel 
the  two  halves  of  the  scale  which  is  shown  Iiim,  and,  by  a  difference  of 
the  clearness  of  the  image,  takes  note  of  (he  letters  that  are  setin  by  tlie 
amblyopic  eye,  and  so  reads  from  this  half  of  the  scale  merely  what  be 
chooses. 

In  addition^  one  cause  of  error  in  the  measurement  of  visual  acuity  by 
these  procedures  results  from  a  weakening  of  the  intensity  of  light  by  the 
reflection  of  the  images  in  the  mirror^  and  by  a  dis|>ersion  of  light  at  the 
point  of  incidence ;  the  rule  being  that  the  more  perfectly  the  mirror  i^* 
polished  tlie  greater  is  the  distance  at  which  reading  by  reflection  is  ren- 
dertHl  possible. 

The  optoscojie  of  BertinnSans'  consists  of  a  box  that  is  sixteen  cen- 
timetres long,  eighteen  centimetres  bnml,  and  four  centimetres  deep.  All 
the  sides  ai*e  opaque  except  the  anterior  wall^  which  pi'csi'uts  two  openings 
fitted  with  transparent  glass,  forming  eye-pieces.  At  the  side  of  these 
are  two  other  round  ojienings  furnished  with  ground  glass.  Unknown 
to  the  malingerer,  the  finger  can  easily  cover  the  latter^  by  means  of  a 
projoction  of  wot>d  w  hich  conceals  them*  In  the  interior  of  the  Ikjx,  on  the 
opposite  pfjsterior  wall,  are  two  plane  mirrors,  the  junction  of  which  formi 
a  projecting  angle,  and  whose  vertical  planes  cut  at  a  right  angle  tli rough 
its  middle  makes  a  horizontal  line  drawu  irom  the  centre  of  the  ground 
glasses  to  au  imaginary  point  situated  twenty-five  centimetres  from  the 
two  eye-pieces, — that  is  to  say,  at  the  distance  of  distinct  vision.    As  a 

*  Giomule  mcdko  del  regio  esercitn  e  delk  tv^na  murina,  1889,  p*  241. 

*  Nouvel  optoac^ope  pour  d^joufir  la  sitiiuliition  de  ramblyopie  el  de  ta  c^ite  mono- 
culftires.    Annales  d*bygi6ne  el     medeoiDc  legale,  18S5,  p,  340. 
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result  of  this  arrangement,  the  image  of*  eacli  of  the  ground  and  traosparetit 
glasses  ts  seen  by  eaeh  of  the  eyes  in  the  sha|>e  of  a  small  hi  mi  nous  cimle- 
When  the  images  Ijeeonie  siq>eriK)setl,  the  lumujoua  circle  becomes  single* 
If  one  of  the  ground  glasses  he  blocked  fmm  use,  the  cirele  will  remain 
single  but  less  brilliant,  and  it  hecomes  impossible  to  distinguish  whether 
it  is  the  image  of  the  right  ov  of  the  left  aperture  which  has  dimpp(?aR^* 
The  remainder  of  the  test  is  easily  understood. 

The  tests  with  the  plane  mirror,  according  to  Herter/  Delay and 
Rosanow,^  depend  on  the  following  principle.  If  both  eyes  are  alternately 
illuminated  somewhat  rapidly  and  repeatedly  with  an  ophthalmoscopic 
mirror,  the  patient  cannot  tell  into  which  eye  the  rays  are  directed,  because 
of  the  intercrossing  of  the  fibi-es  of  the  optic  nerve  at  the  chiasm.  The 
writer  has  many  times  tried  this  experiment  with  an  ordinary  ophthalmo- 
et^pic  mirror,  and  can  avow  that  it  has  frequently  given  him  contradictory 
restdts.  An  intelligent  malingerer  will  be  able  to  i-ecognisse  in  which  of 
his  eyes  the  image  is  formed,  from  the  shape  of  the  source  of  light,  the 
dimensioRS'of  the  mirrorj  its  orientation^  and  the  movements  of  the  hand 
manipulating  it.  In  order  to  remedy  these  defects  Delay  has  suggested  a 
modification  which  appears  to  the  writer  to  be  advantageous  in  the  investi- 
gation of  feigned  blindness. 

"It  will  be  necessary  for  this  experiment,"  says  I>3ky,  "to  make 
use  of  a  mirror  of  small  dimensions  (two  centimetres  scpiare,  for  example) 
platted  in  front  of  a  source  of  light  of  sufficient  intensity  and  size.  We 
obtain  thus  a  very  evenly  lighted  surface,  the  api>earance  of  which  can  be  in 
no  way  changed  by  the  movements  which  the  examiner  makes  to  direct  the 
reflected  rays  to  the  right  or  to  the  left.  The  mirror,  whatever  its  position, 
will  appear  thus  as  a  single  luminous  point.  Moreover,  the  experimenter 
cau  place  liimself  behind  a  screen,  which  shuts  off  everything  except  the 
glass  of  the  mirror,  and  work  far  enough  away,  so  that  the  movements 
which  he  impresses  on  it  to  vary  the  direction  of  the  rays,  may  be  suf- 
ficiently insignificant  to  be  unobserved  by  the  person  who  is  examined, 

"iSome  signs  or  test-type  letters  traced  (reversed)  on  a  sheet  of  glass,  or 
cut  out  in  black  paper  and  pasted  on  transparent  pajKT,  are  brought  before 
the  lamp,  which  i^  placed  behind  the  patient.  In  illuminating  alternately 
and  rapidly,  and  by  making  the  patient  name  the  reflected  signs,  the 
physician  will  thus  determine  the  visual  acuity  of  tlie  eye  that  has  been 
declared  to  be  amblyopic  (the  distance  at  which  the  sign  is  rccognijse*! 
being  represented  by  the  distance  of  the  mirror  from  the  patient  examined, 
and  of  the  test-signs  from  the  mirror)*" 

*  Zur  Entlarvung  der  Simulation  eitiselti^tr  Amaurcise  nnd  Amblyopie.  Kh'nigclie 
Mfinnteblattr  r  fur  Au^enheilkuiide,  1878^  S.  385. 

'  Dea  prmelpuQx  moj^ns  de  veconnaltre  In.  simulaiioTL  de  TamauKee  unilat^raTe.  Th^^e 
do  Montpellicr,  1887, 

3  De  Ift  deeouverte  de  I'ftmauroee  et  de  Taroblyopie  monoculHires.  Vestuik  oftaJmo- 
logii,  1889,  March  aod  April. 


The  method  of  Coroiiat  *  far  the  detection  of  simulated  mi 
arnaiirosis  dp|H^od3  oii  the  properties  of  <x)0cave  mirrors.    It  has  the  adv 
tage  of  beiug  ioexpenBive,  since  it  can  be  conducted  with  a  concave  ophthal- 
moscopic mirror  and  a  card  upon  wbicli  som^  waft^rs  are  pasted  *  it  abi 
permits  the  easy  watching  of  the  imtient's  eyes. 

To  a  vertical  standaiti  a  concave  mirror  is  attached,  in  front  of  which 
at  a  convenient  distance  Jsarrangetl  another  Estandard  that  is  perforated  with 
an  aperture  which  encases  the  head  of  the  peri?ou  to  be  examined,  B^\m 
this  ai>erture  is  a  rotating  diskj  which  brings  its  colored  segments  one  atkr 
the  other  into  the  right  or  the  left  of  two  horizontal  ai>ertiires  in  a  black 
plate  which  covers  it-  The  axis  of  the  mirror,  inclined  at  a  certain  degro 
to  the  horizon,  passes  through  a  point  that  is  situated  between  the  evw 
of  the  patient  and  the  rotating  disk,  just  as  the  pkne  of  verticml  sym- 
metry of  tlie  apparatus  oorres|>onds  to  the  centre  of  the  mirror  and  to  the 
middle  of  the  diBtance  of  the  two  eyes.  According  to  these  an-angemenia, 
the  color  of  the  right  aperture,  for  example,  projected  to  tiie  centre  of 
the  mirror,  will  be  formed  at  the  left  and  can  be  seen  only  by  the  left 
eye  of  the  patient^  and  vice  vei^gd,  which  he  is  unaware  of  unless  he  clo^ia 
alternately  tlic  two  eyes, 

A  cei*taiii  number  of  the  instruments  described  as  modifications  of  the 
Fles  box  difier  from  it  merely  in  the  absence  of  the  mirror.    The  inm^ 
I>osition  of  the  images  is  obtained  by  means  of  one  or  two  screens  (the 
of  Bertek,"  d'Andr^^J, 

Prato's  hcraioscojDc  is  constructed  of  two  crossed  cylinders,  from  fiftrtJ 
to  twenty  centimetres  long,  that  are  closed  at  the  objective  end  by  a  trwis- 
parent  diaphragm,  on  which  an  object  that  19  diSerent  on  the  two  siim  k 
drawn, 

Melskens  *  presented  at  the  International  Medical  Cbngr^  of  Co]in|^ 
hagen  (1884)  an  apparattis  in  which  a  movable  plate  enables  the  physicij^| 
by  means  of  a  simple  mechanism,  to  cover  sometimes  the  two  lateral  open- 
ings,  and  sometimes  the  middle  opening  in  the  posterior  wall,  and  ttms 
obtain  at  will  both  crossed  and  direct  vision. 

The  different  Instruments  which  the  writer  has  passed  in  review  do  aot 
give  sufRcieatly  precise  information  as  to  the  degree  of  visual  acuity  of  the 
eye  that  has  been  dctJared  to  be  defective*    This  is  not  true  of  tlie 
lowing  con triva noes, 

ChaiivePs  Method, — The  Chauvel  box  is  rectangular,  thirty*three  eeoff" 


1 


^  Proc£d£  destltiS  k  dScouvrir  la  Emiiilatkm  de  Tumaun^se  unilst^r&le*  La  Frofinci 
medicftle,  1803,  October  ]2. 

■  Note  sur  uae  modiAoation  i  la  botte  de  Fles,  HecueU  de  m^moim  de  m^fid 
cbinirgie,  ei  de  pliarmacie  militavrefl,  1880,  p,  207, 

*  Modiiioution  pratique  apjwrt^e  i  la  boite  de  Fles.   Recudl  de  mtoolra  de  m 
de  chirurg"ie|  et  de  pharmocie  milUnireii,  1882,  p,  4. 

'  App^vreil  puir  congiater  k  ^linulation  d'amaurose  d*un  <EiL    Congrte  m 
piTiudique  dea  iciences  in^dicales,  Uypenhague^  1884. 
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metres  long  and  about  twenty  centimetres  broad*  Its  i>osterior  wall  con- 
sists of  a  sheet  of  ^hsSy  dividcil  into  two  parts  like  a  etereijseopic  canl,  ou 
which  are  printed  lilters  of  diaiensions  that  have  been  calculated  in  such  a 
way  as  to  measure  the  visual  acuity  at  a  distancje  of  thiily-three  oentinietreSj 
whieh  is  that  oniinarily  u&fd  for  reading.  The  fimt  line  answers  ki  V  =  ^ 
and  the  last  to  V  =  },  for  example.  The  anterior  wall  of  the  Utx  carries 
two  hoods  projecting  ratlier  morts  than  a  centimotre^s  distance,  and  suffi- 
ciently separatiti  to  allow  the  nose  to  be  plaeed  between  tbeni.  Tlie  phy- 
sician, placed  at  one  side,  sec^  tliat  the  eyes  remain  exposed  during  the  ex- 
am mation.  A  transpoeition  of  the  letters  is  effected  by  two  thin  pieces  of 
wofxl  that  ai*e  attached  peri>endicular]y  one  over  the  other,  by  one  of  their 
borders  which  forms  the  axis  around  which  they  move.  One  of  these 
pieces,  pierced  with  two  lateral  holes,  gives  opportunity  for  direct  vision  ; 
the  second,  which  has  only  a  median  aperture,  is  arranged  for  crossed 
vision.  The  openings  are  provided  with  weak  prisms  tliat  facilitate  the 
dissociation  of  the  images,  it  being  sufficient  to  raise  or  lower  a  lever^  that 
is  hidden  from  the  pers*>n  examined,  to  obtain  at  will  one  or  the  other 
image  by  a  displacement  of  the  wooden  plates.  If  the  patient  reads  the 
complete  lines  he  possesses  equal  visual  acuitj'  in  the  two  eyeSj  the  degree 
of  which  is  indicated  by  the  tincst  letters  which  have  been  read.  By  taking 
care  in  crossing  the  images,  there  is  opportunity  of  taking  the  suspicions 
malingerer  by  surprise,  who  would  read  only  half  the  line.  If  necessity 
arises,  the  test  can  be  varied  several  times  by  crossing  and  uncrossing  the 
images/ 

Bonalumi  has  made  some  modifications  in  the  details  of  the  Iwx, 
With  the  idea  that  the  sight  of  seven  lines  of  letters  printetl  progres- 
sively smaller  in  size,  on  a  glass  plate,  raay  excite  the  suspicion  of  the 
patient,  and  lead  him  to  exaggerate  his  amblyopia,  Rcn6^  has  projiosotl 
to  replace  the  single  and  fixed  gla^  plate  of  tlie  Chauvel  apparatus  by 
sejmrate  plates,  rt>prt>dneing  only  one  line  of  letters,  called  "antique,*^— 
ihat  is,  letters  in  which  all  the  limbs  have  the  same  thickness, — instmd  of 
ordinary  letters  that  have  broad  down  strokes  and  thin  up  strukes.  Oiher 
modifications  dei>eud  on  the  arrangement  of  the  eye-pieces,  the  fixation 
of  the  appamtns,  etc 

3,  TESTS  BY  UKCOLOEED  GLABSES, 

Splmiml  Lentiea, — Trial  with  plane  glasses,  or  with  very  weak  lenses 
(0*25  D*)  (Arlt),  with  which  the  patient  pretends  that  his  sight  is  consider- 
ably improved  or  diniinishcfl,  constitutes  a  test  for  malingering,  but  has 
not  the  value  of  the  following  experiments. 

*  DiAgno^tic  de  I 'amblyopia  unilat^rale  simul^  ;  nppareH  de  Fles  modifl^.  Archi  ve 
de  niMecin©  ot  du  jibimiuv-'io  militoires,  1886,  p.  129. 

*  Riin&,  Optometm.  MtHlifleiiiiuQ  h  la  boite  de  CbfluveL  Syitdme  de  Fles,  etc.,  poar 
U  meaure  de  Tueuite  TifiueUe  d^un  a«i]  EfparSmetti.  Kfsvue  mMicate  de  Vmt^  p« 
228. 
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It  is  taken  for  granted,  in  these  various  tests,  that  objective  examintti 
(skiascopy^  Mi^hthalmoscopy,  keratoscopy)  has  previously  shown  that 
patieyt  is  practically  emmetropia 

He  is  then  placed  before  Snellen's  test^tyi>es  or  some  other  typt^raphi 
scale.  A  trial  frame  containing  a  plane  glass  or  very  weak  lens  for  ' 
eye  said  to  l>e  amaurotic  or  amblyopic,  and  a  very  strong  cxinvex  or  coo- 


cave  leps,  from  t^'n  to  twenty  diopter's  strength,  for  the  other  eye,  is  p 
WVire  his  eyes  (Harlan,^  Dtijardio,^  Miclielj^  Vossiua,  etc.).  He  is  at  o 
urged  to  rt^d  with  both  eyes  open*  If  he  succeeds,  it  is  with  the  eye  tliat 
he  has  declared  to  be  defective,  and  his  answers  indicate  approxinmtely  the 
degree  of  his  visual  at^uity.  This  may  be  dcterminctl  more  exactly  if,  as 
Wicherchicwicz  *  recommends,  ailer  having  am^rtaincd  by  objective  methods 
tlie  presence  of  a  refmctive  error,  the  correcting  lenses  be  placed  before  ttie 
suspected  eye, 

Silcx^  tx^fore  putting  a  strong  convex  lens  in  front  of  the  sonnd  eye, 
places  a  series  of  plane  or  very  weak  concave  lenses  witliout  regular  order 
in  front  of  the  same  eye-  ■ 

The  normal  eye  can  by  means  of  a  six-degree  convex  lens  be  renderOT 
artificially  myopic,  thus  making  it  unable  to  read  small  letters  farther  away 
than  about  se%'enteen  centimetres.  The  patient  is  asked  to  read  at  a  short 
distance  and  the  distance  of  the  test-types  is  gradually  increaseil  appreciably 
beyond  seventeen  centimetres.  If  the  ability  for  reading  continues  to  t»e 
possible  fmm  seventeen  centimetres  on,  it  can  only  be  done  witli  the  eye 
that  has  been  declared  to  be  defective. 

In  this  experiment,  as  in  the  preening,  it  is  easy  to  convict  the  patient 
of  his  trickery  at  once  by  asking  bim  to  eoutinue  reading  after  the  sus- 
pected eye  has  lieen  closed. 

On  the  same  principle,  the  instillation  of  a  few  drnjis  of  atropine  or  o 
eserine  into  the  conjunctival  sac  of  the  healthy  eye  has  been  recommended 
(Baroffio*).    If,  for  instance,  after  some  drops  of  distilled  water  have 
instilled  in  the  eye  that  has  been  declared  defective  and  a  few  drojis  o 
eserine  have  been  placed  in  the  normal  eye,  it  is  found  that  the  [mtient 
read  at  the  distance,  it  is  very  good  proof  timt  he  sees  the  letters  with  the 
eye  that  was  declared  to  he  amaurotic  or  amblyopic.    It  seems  to  the  writer 
preferable  to  make  use  oi'  a  solution  of  hydrochlorate  of  pilocarpine  instc^ad 
of  one  of  eserine,  because  the  former  dnig  has  not  the  dis^id  vantages  of  the 
latter  (cephalalgia,  increased  tension  of  the  eye,  etc)*    In  the  same 


'  TpflDsactions  of  the  Atnerican  Ophtbalmologicftl  Society,  voL  Ui*  400. 

*  Moyen  simple  de  reconnttitre  r»iDBura6e  unilaterule  ticiulde.  Journal  des  iciencet 
medicaids  de  Liu**,  1882,  p.  S70. 

■  L*?hrbueh  d^r  Aiigenhc^Ukundei  S.  178. 

*  Contribution  aux  moyens  prcipreB  k  demiisqiier  la  simulation  de  P&mftQim  <4 
ramblyopie  nionolnterflle**    Nciva  Lekarz,  189a,  1. 

*  DiunTinse  jnedic^kj^fllc  tni  I  itnrfi  dc-Uu.  ftmuiirrisc  e  della  amblyopia  monocuJftre.  Gio«^ 
uale  nieJico  del  regio  esercito  el  dcUa  regiim  marina,  1887,  p,  807* 
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riding  at  the  near  point  may  be  made  difficult  by  the  instniation  of  a  few 
droj^s  of  a  solutioo  of  atropine  betwtM?n  the  Hds  of  the  nurmal  eye,  that  is, 
if  tlie  fellow  eve  is  milly  affected  with  bliudness-  lu  all  eases  it  is  neces- 
sary to  take  note  of  the  state  of  refract ioD» 

CyhuMmi  Glasses. — The  UBe  of  cylindrical  glasses  which  have  been 
extolled  by  Kiigel,  Lippiuoott,  S%al,  etCj  is  far  from  giving,  in  the  writer's 
opinion,  very  definite  results.  It  is  proper,  naturally,  to  be  assured  that  the 
eyes  to  be  examined  are  not  affected  in  any  degree  with  astigniatism, 

Kugefs  Tcd.^ — The  first  experiment  intended  to  unmask  the  simulation 
of  unilateral  blinilness  consists  in  making  tbe  patient  look  at  a  point  of 
light  furnished  by  a  candle  which  burns  in  a  box  closed  on  every  side  ex- 
cept on  a  level  with  the  anterior  wall,  at  the  middle  of  which  there  is  an 
opening  of  three  millimetres  in  diameter  which  is  fitted  with  a  glass, 

A  i^atient  having  normal  sight  sees  this  point  of  liglit  in  the  form  of  a 
luminous  cross  if  cylindrical  lenses  with  the  axes  prpendienlar  to  each 
other  are  phiml  befoi-e  the  two  eyes;  while  under  the  same  conditions,  a 
person  affected  with  unilateral  amaurosis  will  see  but  one  himintjus  line, 
which  is  vertical  or  horizontal  in  accordance  with  the  direction  of  the  axis 
of  the  cylinder. 

The  following  tests  indicate  to  a  certain  degree  the  amount  of  visual 
acnity-  A  cyliudri<;al  lens  which  prevents  the  eye  from  seeing  suffieiently 
to  enable  the  subject  to  c^unt  a  number  of  parallel  lines  traced  on  a  piece 
of  paper  is  placed  before  the  normal  eye  and  held  at  a  certain  distance. 
If  the  patient  succeeds  in  counting  them,  it  can  be  accomplished  only  with 
the  eye  that  he  has  declared  to  be  defective* 

Again,  the  experiment  mn  l)e  made  in  the  following  manner:  the  two 
eyes  being  furnished  with  cylindrical  lenses,  the  axes  of  which  are  })erjK^n- 
dicidur  to  one  another,  the  patient  is  made  to  look  at  some  crossed  verticjil 
and  hortzontal  lines  wliich  can  be  seen  clearly  only  when  l>oth  eyes  |K>ssess 
a  normal  aeuteness  of  vlwm.  If  one  of  the  eyes  is  amblyopic,  it  cannot  be 
made  to  distinguish  the  lines  that  are  perpendicular  to  the  axis  of  the  cylin- 
drical lens  with  which  it  is  furnished,  this  being  alone  jKJsstble  with  a 
normal  eye.  If,  therefore,  in  this  test,  the  patient  counts  the  two  kinds  of 
lines  etjually  well,  the  hn posture  is  exfK>sc<l. 

LippincotCs  TestJ — This  tmt  depends  upon  the  trapezoidal  distortion 
of  the  images  tliat  arc  produced,  when  bixiocnlar  vision  exists,  by  phicitig  a 
two-tliopter  cylinder  lens  with  its  axis  at  ninety  degrees  before  one  eye.  A 
twonliopter  cylinder  with  its  axis  vertical  is  placed  before  the  healthy  eye, 
and  the  patient  is  made  to  look  at  a  book  or  a  visiting  card.  If  he  states 
with  ]>recision  that  the  card  or  book  has  one  side  longer  than  the  other,  it 
is  piwf  that  he  is  seeing  with  both  eyes. 

1  Ueber  Diagno^o  dor  Siiuulfvtion  von  Arn&uroae  und  Amblyopie.  Wiener  niediiEin- 
kche  Woehenftfbrift,  Xr-  6,  7,  S  iind  9. 

'New  Tests  for  Binocular  Yision.  TmnsaetionB  of  tho  American  Oplillialmological 
Society,         pp.  560-&a& 


S%al '  places  a  convex  cyliiKler  of  one  diopter  gtneogtli  liefure  mch  em 
The  axis  of  one  is  arranged  at  right  angles  to  that  of  the  other.  If  rvadiiig 
is  as  easj  with  both  eyes  as  witli  tlie  normal  eye  alone  ^^hen  uot  fittHl  witli 
glasses^  it  may  be  concliulwi  that  the  case  is  one  of  simulation,  ^ 
eyiindrical  glasses,  through  which  the  patient  is  made  to  look  at  tiie 
of  a  candle,  tan  aJ^o  be  used. 

Before  the  good  eye  Jackson  (loco  cUato)  places  two  cylinders  with 
axes  at  right  angles  to  one  another,  co%'erjiig  the  siiapected  eye  with  a  wr- 
ret^ting  lens.  While  the  patient  is  reading  one  of  the  cyliodei^  is  mpkU^ 
rotated,  and  tbtts  the  healthy  eye  is  excluded  from  vision, 

l\  ism8. — The  prij?m  occupies  an  imjiortant  i>osition  among  the  mean^B 
dcteetioo.  It  is  inexi>ensive  and  its  employment  is  very  simple.  It  allow 
tlie  physician  ojiporttmity  to  vary  the  exiKniments,  and  not  only  to  detwi 
gimuktiou  of  blindness  and  unilatond  amblyopia,  but  ahio  to  detemtnc 
the  presence  of  concentric  cuntmtiion  of  the  visual  field  (Schmidt-Rtmplcr/;' 
It  is  well  known  that  a  prism  has  the  pmiwHy  of  deviating  rays  of  ligjit 
towards  its  base.  Placed  veitically  before  one  of  the  eyes  it  annuls  biiKio 
nlar  vision  in  the  vertical  meridian*  The  j>crception  of  a  double  image 
will  ceveal,  therefore,  the  iK>wer  of  seeing  with  c*acU  eye,  and  fmjiieotly 
also,  if  a  letter  of  definite  dimensions  be  used,  it  will  give  tlie  visual  acuhr 
of  tlie  pretended  blind  eye.  Such  is  the  point  of  departure  from  the 
cal  method  of  von  Graefej  the  first  in  order  of  priority  (1885),*  Ta 
out  this  experiment  with  suoeess,  it  is  expedient  to  question  the  patleat 
special  way  and  in  such  a  manner  as  to  give  him  the  impression  thiHi 
thoughts  are  understood. 

Instead  of  b^^ing  asked,  for  instance j  if  he  sees  two  images,  whidi 
give  him  an  opportimity  of  replying  in  the  negative,  he  must  be  neq 
to  state  at  once  if  the  two  images  are  one  alx)\T  the  other ;  if  they  are 
obliquely ;  if  the  colored  image  is  above  or  below ;  and  if  it  is  to  the 
or  to  the  left*    Thus  confused,  the  raalingei'cr  will  answer  the  questi 
put  to  liini,  in  a  definite  manner, 

1*  In  1867,  Alfred  Graefe*  modified  this  method  with  advantage 
giving  the  malingerer  in  the  first  place  the  impi^ession  that  it  is  possi 
see  double  with  one  eje  alone^  and  by  con  vert  ingj  unknown  to  h~ 
mon<x^uIar  into  a  binocular  diplopia*   For  this  purpose,  after  the  pret 
bliod  eye  is  closed,  either  the  edge  or  the  base  of  the  prism  is  placed  hefon; 


*  Conlrilkutlan  k  la  d^eouverte  d«  l^umftUD^se  eimulee.  Veftnik  i>rbiltiii»liigii,  1 
'  Scbniidt-Kimpler,  Eur  Simulution  coneentri^her  Q^sichtsfeJdpiiiC'ngurig  mnt 

derer  Berukdditigung  due  tmunijitijschefi  Neuro^on*    Deutacbe  mwlieiiiiMrhe  W 
ichrift,  1892,  S,  50L 

^  A.  Viiti  Graefc,  IJeber  eiri  cinfuclii^  Uittah  SitQulAtian  pinseitli^r  Ani^awm 
ent^oi^ken,  ncb^t  Beraerkungcn  iiber  die  PupilltirtNsntmctioji      Erbliiidete^  Ait 
Uphthnlmolog]€,  2G6 

*  SlDiulatkm  emseitiger  Amaiiroee.    Klinlacbe  MQnai^blaltor  fOr  Aug^nlitU 
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the  sound  eye  io  such  a  way  as  to  cover  only  a  part  of  the  pupil,  and  tliiis 
proJuce  a  monovular  (liplnpia.  The  prism  is  then  moved  m  such  a  way 
that  it  covers  the  whole  pnpil  while  at  the  same  time  the  other  eye  k  uo- 
coverecL  If  the  dmilile  image  remains,  the  malingerer  thereby  admits  that 
he  is  seeing  with  (he  two  eyes.  Since  1881  tlie  writer  has  psirlicularly  in- 
sisted on  the  relative  difficulty  of  provoking  monocular  diplopia  by  the 
edge  of  a  prigm^  while  nothing  is  easier  than  lo  prmhice  it  very  distinctly, 
and  without  fe<4itig  one's  w^y,  by  using  the  base  of  the  prijsm.* 

2,  fTatesowttkiis  Birefraelive  Prim. — With  the  oiiject  of  producing 
monoeiilar  diplopia  with  greater  certainty,  Gakzowslci  utilizes  the  projierly 
of  double  retrnclion  which  Iceland  S|iar  (losses'^es,  and  profluces  alternately 
double  mono^'ular  and  binocular  vision,  by  placing  successively  in  front  of 
the  eye  a  double  refractive  lens  of  Arngo,  and  the  ordinar)^  prism  which 
cannot  be  distinguished  from  this  lens  by  external  ap|iearanec. 

The  nse  of  a  double  refractive  lens  presents  the  advantage,  as  in  the 
writer's  method,  of  assuring  the  person  examined  that  he  certainly  sees 
double,  but  it  presents  several  inconveniences,  among  others  a  perceptible 
difference  in  the  images. 

Nothing  is  simpler,  as  Frolich*  points  out,  than  to  produce  alternately 
monocular  triple  vision,  and  binocular  triple  vision  by  means  of  a  double 
refractive  prism  of  fourteen  degrees,  handled  in  a  manner  that  is  similar 
to  the  way  employed  for  the  simple  prism  in  the  two  tests  that  constitute 
the  Alfred  Graefe  tist* 

3.  Monoifer^a  Double  Pmrn, — Monoyer  uses  two  prisms  of  ten  degreea 
each*  These  are  united  by  their  bases,  which,  by  means  of  a  special 
mechanism,  can  l>e  separated  from  one  another  t-o  the  extent  of  one  mil- 
limetre's width.  By  this  contrivance  the  exjiert  can  produce,  at  will,  sim- 
ple deviation  or  monocular  double  or  triple  vision,  accoiYling  as  be  makes 
one  or  the  other  of  the  prisms,  the  line  of  junction  of  their  bases,  or  a  por- 
tion of  the  bases  of  both  prisms  with  the  interval  which  Beparaies  them, 
lie  in  front  of  tlie  pu[)il.  Monoyer's  double  prism  is  a  very  ingc*niou3 
apt>aratus,  but  it  is  more  complicated  as  a  mechanism  and  as  a  method 
than  the  simple  prism.  In  monocular  diplopia  it  produces  images  differing 
in  i utensil}',  in  color,  and  especially  in  the  degree  of  separation  from  those 
which  binocular  diplopia  gives.  In  fact,  tlie  separation  of  the  images  in 
monocular  diplopia  produced  by  the  junction  of  the  two  bases  is  double  that 
of  the  images  that  are  obtained  by  the  single  deviation  (action  of  one  prism 
alone)  in  binocular  diplopia.  Moreover,  it  allows  the  malingerer  to  take 
note  of  tlie  movements  which  the  examiner  causes  the  prism  to  make 


'  Simple  note  mr  Vi^mpM  du  prisme  pour  pro voqaer  k  diplopie  monoculaire.  Ap- 
plication k  k  rechenche  de  la  simulatroti.  Bulletin  medk-al  du  nord^  pp  559-548,  l^tSL 
Sht  Tern  pi  m  du  prisme  comme  nioyen  do  d^voikr  k  simuktion  de  k  ^^6cil^  unikt^mk. 
Archivesd'nplvthHlmolo^ie,  1882,  pp.  10^22. 

'  Priann^n  und  erheucheUe  eins«kige  Blindheii.  Kliniache  MpTjntabktter  fur  Augen- 
beilktinde,  1895,  S.  203-272. 
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f]  tiring  the  experiment,  altliougb  the  mechaniara  of  tlie  iDstrumeJit  may  be 
concealed,  as  tlir  us  |>ossiUle,  iii  a  metal  box/ 

4,  Ft-oUch^s  Method. — In  the  opinion  of  Monoyer,  it  miglit  be  advan- 
tageous to  mofli  fy  the  eonstrnction  of  Fnllicb's  apparatus  by  eniploying 
tHiFerent  coloreil  glasses  id  smh  a  way  ns  to  baffle  the  maUngerer,  and  to 
enable  the  examiner  to  control  all  statements.  Frolicb  appears  to  have 
profiteil  by  this  idea  in  adding  in  the  double  prism  a  red  glass,  whioh  by  a 
special  niecbani^m  can  be  adjusted  sometinies  before  the  two  priems  plat^ 
base  to  base^  sometimes  before  the  space  which  se}>a rates  them,  and  some- 
times before  one  or  the  other  of  the  prisms.  The  three  images,  tlie  np|>er 
and  tlie  lower,  or  the  single  middle  image,  can  thus  be  eolored  red  at  the 
will  of  the  examiner.  The  apparatus  is  still  more  complicattnl  than  that 
of  Monoyer  J  in  the  fact  that  the  second  red  glass,  which  is  placed  before 
tiie  eye  that  is  said  to  be  defective,  must  destmy  the  incessant  surveillanee 
that  is  indispcnsalJe  to  exercise  in  onler  to  prevent  a  malingei'er  from 
closing  the  eye  and  discovering  the  numl>er  and  color  of  the  images  which 
it  is  to  Ids  interest  to  declare  that  he  sees  or  docs  not  see. 

In  the  use  of  prisms  and  of  the  methods  that  are  derived  from  their 
employment  seveml  eauses  of  eiTor  are  ioherent.  Among  the  most  im- 
portant  may  be  cited  :  A.  The  i>erceptible  diffei^nce  in  clearness  and  color 
between  the  real  and  the  false  image,  the  liorders  of  the  latter  being  iridesr- 
cent  The  false  image  of  the  candle-flame,  given  by  a  bi refracting  prism, 
ia,  in  particular,  mucb  less  brilliant^  since  the  incident  light  is  divided  into 
two  bundles  that  are  refracted  with  equal  intensity  by  earh  and  with  half 
the  intensity  of  the  incident  rays.  The  special  shape  of  the  glasses 
used,  alio^ving  the  malingerer  to  see  that  sometimes  the  base  or  the  eclge, 
sometimes  the  prism  itself,  or  that  sometimes  the  double  pri,^m,  has  been 
placed  Ix^forc  the  eves.  The  possibility  of  noticing  the  displacing  move- 
ments which  the  examiner  makes  during  the  cxj>eriment,  in  order  to  make 
binocular  double  vision  follow  monocular  double  vision,  is  another  source 
of  error  in  their  use, 

5,  Baudrtfs  Method. — The  method  which  the  writer  proposes  does  away 
with,  almost  cfjmpletely,  these  various  inconvcnienc^es,  and  obtains  a  series 
of  donble  images  that  are  so  similar  that  the  malingerer  cannot  distinguish 
the  false  from  the  real  one,  or  disc<^)ver  whether  the  double  vision  is  the 
effbct  of  a  monocular  or  of  a  biooeular  diplopia*  Moreover,  the  armnge- 
ment  of  the  instrument  which  is  used  for  the  experiment  is  such  that  tlie 
malingerer  cannot  previously  ascertain  whether  he  has  the  base  only  of  the 
prism  or  the  whole  prism  placed  before  the  eye  that  he  has  declared  to  be 
sound,  even  if  he  is  ac<pmiutcd  with  the  mechanism  of  the  a]ipaj"atus.  For 
this  test,  a  dark  red  ghiss  of  even  color  is  placed  before  the  flame  of  a  candle 


1  Monoj-er,  Note  sur  troia  nouveaux  moyen»  dijcouvrir  la  iimultttion  de  el 
de  rumblyapie  uail&Umlea,  Gazette  hebdomudairG  de  mMeeine  et  dt  chinirgie,  1876,  p. 
SS8. 
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^hich  13  sitiiated  at  a  distance  of  two  or  threo  metres.  Here  the  color  of 
the  false  ittiage>  lM?lng  produced  by  the  decora positioD  of  the  white  light  ia 
its  passage  through  the  prism  (if^  instead  of  white  light,  we  use  red  light, 
— such  as  passes  through  a  red  glass  coloml  by  oxide  of  copper),  cannot 
undergo  any  further  deooni}wsition,  antlj  as  a  residt,  the  real  and  the  faUe 
image^^  are  idenlkal  in  apiiearaiiee.  The  interposition  of  this  dark  red  glass 
renders  the  difference  which  still  exists  between  the  images^  in  binocular 
and  in  mononnlar  diplopiaj  scarct^ly  penieptible. 

The  instrument  which  is  used  has  the  following  arrangement:  A  tri- 
angular prism,  on  section  a  right-anglal  triangle,  divided  into  two  parts  by 
a  Hue  of  hurizontal  section,  CD,  is  united  by  its  Iwise,  A*li%  to  a  trans- 
jiarent  medium,  C,  with  parallel  surfaces  aod  of  the  same  thickness^  The 
^vhole  glass  represents  a  portion  of  a  levelled  mirror  without  the  mercury, 
di\'ided  into  three  distinct  parts,  A,  B,  C,  which  lie  with  their  unpolished 
cut  surfaces  in  ap[»osition.    (Fig*  L) 

This  glass  is  concealed  in  a  circular  metal  box  (oxidized  brass)  which  is 
l>erforated  on  each  surface  by  a  central  opening,  one  of  which  has  a  diameter 
of  six  and  the  other  of  three 

millimetres.    A  simple  mech-  Fit*-  1* 

anisra   which    allows    some-    .  ^  A 

times  one  and  at  times  the 
other  of  the  two  lines  of  se}>a- 
ration  (A'B'  or  CD),  and  at 


G 

C 

D 

the  same  time  a  small  part  B' 
(three  millimetres)  of  the  ad- 
joining portions  of  the  glass  (or,  in  an  optical  sense,  sometimes  the  base  of 
the  prism  anil  sometimes  the  prism  itself)  to  be  brought  before  the  puinl 
of  the  sound  eye^  is  thus  obtaiue^L  As  the  Hues  of  division  and  the  ad- 
joining portions  of  the  glass  that  are  bronght  before  the  pupil  are 
absolutely  identical  in  appearance,  sometimes  monocular  and  sometimes 
binocular  diplopia,  nnknown  to  the  malingerer,  even  if  he  knows  in  ad- 
vance the  construction  of  the  iustrumentj  can  be  evoked  with  the  greatest 
ease. 

It  is  almost  snperflnous  to  point  out  the  diffei*ent  methods  of  applying 
this  test.  The  person  examined  Ix^iug  jiermittt^d  to  believe  that  the  ex- 
aminers are  convinced  of  the  ix?ality  of  his  disease,  the  eye  that  is  supi>oscd 
to  be  blind  is,  without  exercising  any  pressure,  covered  by  the  examiner's 
hand,  and  the  patient  is  made  to  fix  his  gaze  on  the  flame  of  the  candle  that 
is  plactil  two  or  three  metres  away  behind  a  sheet  of  dark  red  glass.  The 
instrument  is  then  arranged  in  front  of  the  normal  eye,  tlie  line  of  separa- 
tion between  the  base  of  the  prism  and  the  medium  with  parallel  surfact^s, 
A'B',  cutting  horizontally  the  area  of  centml  a|>erture,  which  is  placed  in 
line  with  the  pupih  Under  penalty  of  showing  evidence?  of  biid  faith,  the 
patient  will  assert  that  there  are  two  images  of  the  candle-flame.  On 
witlid rawing  the  instrument,  the  line  of  separation  of  the  two  poi*tions  of 
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the  prism,  CD,  ia  broiiglit  instantaDtMiiisIj,  ami  witboiit  the  knowledge  of 
the  patk'nt,  in  place  of  the  preceding,  A'B',  and  the  instrument  is  replaced 
before  the  healtliy  eye,  though  the  eye  that  has  been  declared  to  be  bliod  h 
purposely  left  iinoovered.  The  patient  declares  that  there  are  still  two 
itnaLi:es.  He  is  therefore  completely  deceived,  since  a  monocular  diplopia 
has  been  replaced  by  a  binocular  diplopia. 

It  may  be  that  the  patient  hm  taken  the  line  of  denying  obstinately  the 
existence  of  double  vision*  In  this  case  the  two  parts  of  the  test  can  be 
rcpejited  several  times,  in  order  to  catch  the  malingerer  in  a  mistake.  The 
writer  maintains  tliat  these  modifications  of  the  prism-test  are  of  a  nature 
to  baffle  the  most  intelligent  and  the  l>est-in formed  patient,  since^  on  the  one 
liand,  owing  to  the  interiK)sition  of  a  dark  red  glass^  the  two  images  re- 
semble one  anutlxer,  in  monoctilar  as  in  binocular  diplopia,  and,  on  the 
otfier  handj  with  the  instrnmeut,  the  interested  pers^^ai  cannot  distinguish 
whether  he  has  the  base  of  the  prism,  or  the  prism  itself,  iu  front  of  tlie 
eye  that  has  been  declared  to  be  normal.^ 

Alfred  Graefe  has  [lointed  ont  the  means  of  ascertaining  by  the  aid  of 
a  prism  the  feigning  or  exaggeration  of  a  unilateral  amblyopia.  It  is  suffi- 
cient to  place  in  front  of  the  sotmd  eye  a  twelve-degree  prism,  w4th  itg  hm 
upward,  and  to  make  the  patient  look  at  letters  that  have  been  cut  from  a 
printetl  scale  and  {lastetl  on  a  [>iece  of  white  pa[>er.  The  words  or  letters 
are  thus  seen  double  and  placed  one  above  the  otlier ;  tlje  patient,  by  reading 
the  upper  line  as  well  as  the  lower  one,  determines,  unknown  to  and  ia 
spite  of  himself,  the  degree  of  visual  acuteness  of  tlie  affected  eye.  The 
difficulty  in  sueceeding  with  this  test  arises  from  the  fact  that  the  interested 
person  can  take  into  account  the  difference  in  the  clearness  of  the  images 
(one  set  being  WT-akened  by  the  effect  of  the  prism),  and  can  arrange  his 
answers  to  suit  himself. 

Finally,  one  of  the  principal  advantages  of  the  prism  is  that^  in  the 
absence  of  the  stereoscope,  the  same  experiments  can  be  reproduced  and 
varietl  in  seveml  ways  with  this  inexpensive  glaas.*  For  such  a  purpjse  all 
that  13  necessary  is  to  place  the  prisms  in  a  trial  frame,  with  the  base  placed 
sometimes  up,  sometimes  down^  sometimes  in,  and  sometimes  out.  These 
combinations  of  the  jKJsition  of  the  prisms  will  infallibly  baffle  a  fiatient, 
who  will  believe  that  he  sees  certain  letters  with  one  eye,  while  in  reality  it 
is  with  the  other ;  his  contradictory  answers  causing  the  discovery  of  the 
imposture. 

With  this  train  of  ideas,  Ohlemann  recommends  a  test  which  has 
enabled  him  to  rapidly  detect  malingering*  It  consists  in  placing,  at  first, 
before  one  eye  a  prism  of  about  ten  degrees,  base  dow^n,  and  making  the 

1  Brtudry,  Demons t rati (m  d  urr  procede  fadle  et  cerUin  de  provoqucr  In  dipTopi©  monoe- 
uU!re  4  Tjiidc  du  pnsme  simple,  6f>n  appllcfitioti  k  la  Fcchen^he  de  In  firnuladoD  de  U 
e^cUfi  UTiilatemle,   Bouzi^me  Congr&i  internationidivde  Medecinede  Moscnu,  Auguit, 

*  Scbmrdt-RimpleTf  Eur  Erkennung  dcr  Simulation  von  Blindbdu  KliiiiMohe  MoimU- 
blattcr  fur  Auseaheilkundei  xiy.  173, 
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patient  look  at  a  light  at  a  distance  of  Bonie  metres.  The  patient  will  then 
j>erceive  two  images.  Arranging  then  in  the  same  way  another  prism  of 
the  same  strength  before  the  seeond  eye,  the  patient  is  asked  if  he  still  sees 
two  images.  A  reply  in  the  affirmative  indic^ates  malingering.  The  ex- 
periment t^n  be  c<:»ii tinned  by  varying  the  (^^osition  of  the  prisms  in  ditferent 
ways,  and  thus  deceiving  the  examineil  person,^ 

The  writer  p<jinted  oat  alxjve  a  minor  desideratum  in  the  employment 
of  the  Javal-Cuignet  method, — ^that  is  to  say,  the  necessity  of  absolute  ini- 
niobility  of  tlie  jiatient's  head.  In  tests  with  prLsms  it  is  an  abHolute  hfi^ 
mohitUv  of  fAf  glasses  which  is  indispensable,  for  tJie  least  movement  of  one 
of  them  will  produce  a  displacement  of  the  corresjwnding  image,  making  it 
comparatively  easy  for  an  experienced  malingerer  to  conduct  himself  ac- 
cordingly. 

6.  Bmiflm^s  Method.  ^ — Batidori  uses  two  prisms  of  about  fifteen  de- 
grees, tbe  one  red^  and  the  other  bhie*  These  are  placed  iii  front  of  the 
eyes^  bases  out,  and  tlie  [latient  is  made  to  look  at  a  ciindle-Hame  that  is 
situated  two  metres  away  in  a  dark  room-  If  the  malingerer  declares  there 
js  only  one  candle,  it  will  be  tbe  one  which  he  thinks  lie  sees  with  the  sound 
eye,  while  in  reiility  it  is  the  one  that  k  seen  with  the  eye  which  he  pi^tends 
is  blind. 

On  the  same  principle  Billot  and  Baudon  have  const nicted  an  appa- 
ratus, made  like  a  stereoscojie,  which  has  the  ap|>earanee  of  an  o{>eJ*a- 
glass,  and  which,  in  the  case  of  amblyopia,  enables  the  visual  actiity  of 
the  eye  that  has  been  deelare<l  defective  to  be  determined.  The  appa- 
ratus is  made  of  two  tubes,  each  of  wliich  is  twenty*five  to  thirty  centi- 
metres long,  the  eye- pieces  being  provided  with  prisms  of  twenty  degrees, 
bases  out-  As  test-objectBj  reproductions  of  the  letters  of  Snellen's  scale 
are  used. 

7.  SekenkePa  3fdkod. — This  consists  in  placing  before  the  two  eyes  of 
the  patient  two  six  teen-degree  prisms,  mih,  the  edge  of  one  up  and  of  the 
other  down.  He  is  then  requested  to  count  the  parallel  lines  that  form  a 
part  of  Sriellen's  types,  and  then  to  touch  with  his  finger  the  upi)er  and 
the  lower  lines.  This  he  will  be  unable  to  do  if  he  is  not  really  affected 
with  unilateral  amaurosis, 

8.  A  prism  with  the  base  vertical  can  be  placed  before  one  of  the  eyes, 
and  the  patient  asked  to  go  up  and  down  a  staircase  with  which  he  is  not 
familiar.    This  act  will  be  very  difficult  unless  he  closes  one  of  his  eyes* 

9.  While  c<:mstantly  rotating  a  prism  of  twenty  degrees  before  the  rit^Jd 
eye  the  patient  is  made  to  md  aloud.  If  binocular  vision  exists,  reading 
letters  or  deciphering  very  fine  signs  will  be  difficulty  or  at  least  the  [latieut 

'  Ueljer  Agfnivation  bd  Augt*nverktKiinfen  (Amblyopk  vera  et  fipuria),  Zeit^chrifl 
f^T  M^iemalh«jiml€,  ISf^S,  143. 

*  Note  Bur  quelques  moyens  pmtiques  destinfe  A  recduntiftre  ramnurose  et  l*iimb1yopie 
simuloea.  BeftcHption  de  deux  plHx^ede9  noureaiix.  Rec^ucU  d'opbtalmologie,  1877,  p. 
278. 
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will  hesitate,  while  the  really  one-eyed  will  be  in  no  way  inoomtDoded  (Bert^ 
hold's  method).^ 

C  TESTS  WITH  THE  STEREOSCOPE, 
To     Laurence,  aceording  to  some,  and  to  Hogg,  in  accordance  widi 
othei^s,  belongs  the  idea  of  using  the  etereoscope  for  the  detection  of  feigDtd 
monocular  blindness. 

Whether  the  ordinary  cased  stereoi^cope,  the  American,  the  hori^ntal,  or 
the  open  stereosc^jpe,  or  any  improvised  apparatus  is  nsed,  the  principle  of 
the  instrument  is  always  tlie  same.  There  are  two  prisms,  placetl  bases  out 
and  ai>ex  to  ai>ex  •  and  it  is  chiefly  the  prismatic  action  of  the  sterenscope 
which  Is  tnrneil  to  profit  for  the  production  of  the  different  imag^  by 
tlieir  sui>cr[>osition,  their  fusion^  their  displacement,  or  tlieir  intercrosf^ing. 

In  a  general  way,  the  use  of  the  stereoscope,  already  difficult  when  tbe 
two  eyes  are  not  of  the  same  refraction,  demands  as  an  essential  condition 
of  siicceea  the  integrity  of  binocular  vision.  Another  ineonvenienee  tliat 
is  inherent  in  th«  different  methods  is  the  difficulty  in  preventing  the 
malingerer  from  momentarily  ck»sing  one  of  the  eyes  (which  makes  the  test 
ineffective),  and  from  his  being  able  to  realize  the  situatmn  of  the  objectB, 
owing  to  the  prismatic  colointiou  or  to  tlie  differences  in  the  clearness  of  the 
images.  A  prson  who  has  normal  vision  in  the  two  eyes,  and  who  looks 
through  tbe  prisms  of  a  stereoscoiie,  fuses  and  involuntarily  superimpc^ 
the  two  lateral  images  into  a  single  combined  image.  It  is  in  this  waVj  for 
imtanee,  that  Fig.  2  will  assume  the  appearance  of  Fig,  3  in  the  stereosco^ 
when  suitably  placed  on  the  siime  amL  Again,  a  sentry  box  on  one  siJt 
and  a  soldiei'ou  the  other  can  be  armnged  so  that  a  person  looking  at  the*m 
through  a  stereoscope  will  liise  them  binocularly  and  will  see  the  soldier  ia 
his  sentry  box. 

Fio.  2.  Fig.  S. 


There  are  some  persons  who  do  not  immediately  succeed  in  fusini^  the 
images,  and,  in  conscfjuence,  they  appreciate  tlie  situation.  Others  who  are 
anisometropie^  or  ai'e  amblyopic  in  one  eye,  are  said  to  always  see  double 
images.  To  guard  against  these  inconveniences  experiments  have  Ijeen  de* 
vised  in  which  the  displai^ement  or  intercrossing  of  the  images  produced  by 
the  prisms  is  utilizeti, 

A  very  simple  arrangement  consists  in  placing  two  \rafers,  one  red  (1 
on  tlie  right  and  the  other  black  (2)  on  the  left  (Fig.  4),  one  centimetre  fro 
the  vertical  line  which  divides  the  test-card  into  two  equal  part^  and  whi 

^  Ein  Tieucs  Verfahh:!n,  die  Simuliition  monocularer  Blindheit  zu  crttiHt«la.  KUoficbfl 
MimuUMdtter  fur  AugenhdlkundCi  IS69,  3.  S0(>« 


SIMULATED  BLINBNIISS. 


883 


corresponds  to  the  partition  of  the  instnimeiit  The  malingeirr,  being 
previously  uncons^iani^  of  the  intercrossingj  will  think  tlmt  he  sees  on  the 
right  side  what  ouglit  to  be  seen  on  the  left,  and  will  betray  himself  at  the 
outlet  (Vieusse),* 

A  better  mettiod  is  the  following.  On  a  stereaseopie  chart,  on  each  side 
of  the  median  line,  four  wafers  arc  pasted.  (Fig.  4)  Ttie  two  upper  ones, 
red  on  the  right  (1)^  black  on  tlie  left  (2),  are  situated  at  one  centimetre's 
distance  apart.  The  two  lower  ones,  yellow  on  the  left  (3),  blue  on  the 
right  (4)j  are  five  centimetres  distant  There  will  l)e^  as  a  result  of  this 
disposition^  a  crossing  of  the  upper  and  approximation  of  the  lower  wafers. 

'  Pio^  *^  Ftg.  5, 

I  T  , 


2  1 


1 

2 

3 

4 

(See  Fig.  6»)  The  malingerer,  if  he  does  not  close  one  of  his  eyes  during 
the  expriment,  will  be  at  a  loss  to  desigmite  tlie  wafers  which  am  on  his 
right  and  tliose  whteh  are  on  his  left-  Nothing  is  easier  than  to  arrange  a 
chart  to  vary  the  number  and  the  position  of  the  wafers^  and  to  replace  them 
by  pictures  or  signs  for  the  illiterate^  by  figures,  or  by  words  that  are  sus- 
ceptible of  transposition. 

Other  methods  have  the  advantage  of  unmasking  the  fraud  and  indi- 
cating at  the  same  time  the  degree  of  visual  acuity* 

3Io7wi/er^s  Stcreoacopic  Tests. — Let  it  be  snpposeil  that  there  have  been 
constructed  on  each  half  of  a  stereoscopic  test-card  similar  lettera,  ar- 
ranged identically  in  the  same  arder^  and  sej^arated  by  similar  intervals  in 
the  two  tests  in  such  a  manner  that^  they  are  faithful  fac-stmiles  of  one 
another  without  the  slightest  difference  of  stereoscopic  parallax.  Further, 
let  it  be  imagined  that  a  certain  number  of  letters  or  entire  words,  or  even 
fragments  of  letters,  selected  hap-hazardly,  have  been  omitted  from  each 
half  of  the  test-card,  care  having  been  taken  that  the  omissions  on  one  of 
the  test-cards  do  not  coincide  with  those  on  the  other :  the  site  of  the  sup- 
pressed portions  being  left  blank. 

In  the  same  way  ten  charts  with  letters  progressively  increa«iing  in  size, 
and  so  calculated  as  to  represent  the  ten  degrees  of  the  dec^imal  typographic 
scale,  can  Ije  prcj tared,  and  made  to  serve  for  measuring  the  acuteness  of 
sight  in  tenths  of  a  unit.  Several  sizes  can  be  brought  together  on  the  same 
chart. 

These  charts  being  plaml  in  turn  in  the  stereoscope,  tlie  malingerer  is 
asked  to  read  (he  wonis  or  to  spell  tlie  letters  which  he  sees,  beginning  with 


d'ophUilTnologie,  1 87 5,  p.  24a* 
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die  largest  size,  which  corr^pondB  to  V=l*    The  ntimlier  of  die  lellers 
whidi  have  hetn  road  ci.)Eiibhiedly  on  the  two  halves  of  the  chart;  will  at. 
once  reveal  the  visual  acuity  of  the  amblyopic  eye>   As  an  extra  precautio 
it  IB  convenient  to  have,  in  atUlitioOj  a  cliart,  tlie  two  halves  of  whieli  a 
identical,  and  to  primarily  make  tlie  te^t  with  it,  in  order  that  the  perm 
who  issubjecled  to  this  method  of  examination  may  not  suspect  the  nietb 
that  are  ai>pli*}d  to  nnma^k  a  fraud/ 

As  having  more  particularly  tended  to  jierfect  the  stereoscopic  test»  at- 
tention will  be  called  to  tlie  arrangements  tliat  have  been  <xmtrived  hy 
Rabl-Riickanlt,^  Burchardt,^  Schroder/  ete. 

The  Anierrt-an  *5tereoscopej  introthiced  into  praetiee  in  1873  by  Rabl- 
RCickardt,  has  the  advantage  of  facilitating  the  constant  surveillance  of  tlie 
patient's  eyes.  At  the  least  attempt  at  closure  of  the  lid»,  the  pbysiciAQ 
— thanks  to  the  slidiug  chait  of  Biirelianlt,  or  to  the  sliding  apjmratn^  o' 
Sell nkler— can  put  the  most  artful  n>alingerer  oflT  his  guaixl  by  eonsccutivcl 
showing  him  a  negative  card  or  a  test-chart,  while  the  two  eyes  are  opem 

Very  ingeniously  combined  tables  and  scales^  ei^|>ecially  prepared  ft 
stereoscopic  tests j  have  been  published  ;  such  are  KrolTs  scales,  which  a 
composed  of  words  and  figures  that  are  susceptible  of  transposition,  wi 
symbols  for  the  illiterate,    C,  Hour's  tables  with  colored  disks  and  S%al* 
stereoscopic  plates  are  also  iisefuh 

Hoor  makes  the  objection  to  the  different  forms  of  stereoscopic  scales  or 
pictuiTs,  which  appears  to  the  writer  to  be  well  founded,  that  they  are  co 
posed  of  letters  or  signs  having  on  the  two  sides  the  same  size,  the  m 
thickness,  and  the  same  intensity  of  black  c^jlor.  The  result  is  tliat  if 
malingerer  has  one  eye  much  weaker  than  the  otherj  the  letters  will  ap 
to  this  eye  less  clear  and  dimmer,  and  will  thus  allow  him  to  realize  tl 
actual  condition  of  things,  and  to  distinguish  what  is  to  his  interest  t 
declare  that  he  sees  or  does  not  see» 

In  order  to  obviate  this  inconvenience,  Hoor  proposes  to  select  for  tea' 
objcc^ts  colored  disks  of  variable  size,  and  of  alternately  darker  and  Ugh 
shades  on  one  side  than  the  other,  so  as  to  prevent  the  individual  from  ob- 
taining information  from  such  a  sotiree.    The  degree  of  visual  acuity 
also  \>e  very  approximately  calculated  frcvm  the  dimensions  of  these  diska."^ 

*  Monoycr,  Note  sur  trois  noavc^nux  moyena  de  decmivrir  la  *iimtikdf»n  de  ranmui 
el  de  1'amblyopie  uniUitinile*,    Ouzutte  hfbdomadaire  de  uipjiicine         i'liirurgiu,  187 
p.  B&8. 

'  U^ber  SimulfltinneinBeitigr^fAmaumse.  Deutsche  m  H  i  t»  rti  rxtl  iob Zt^i  t*cb  Hft  ^  187 
Heft  1*  IJeber  Voi-teu,fc'hiing  von  Blindlicit.  Vicrtcljrthri^cbnrt  fur  sr<?rielit Ik-he  Modid 
etc.  NeiJc  Folge^  Band  3Exiv.  S.  7^-»6.  Zur  Entlnrvung;  der  Simulfltion  dnseitlger  UVw 
heit  duixh  rluj*  Sterposcop.    Berliner  klinUche  Wocbpnecbritl,  S.  83. 

*  Pnikti^^cbe  Oipgtiastik  der  Simolntion  von  Gvfuhlslnhnuitig,  vcm  Schwerhorigk 
und  von  ScbwAcbsiebtiirkf^it,  Berlin,  1891. 

*  Zuf  Frago  df^r  Aufdx'ckunjf  der  Slmulntton  eUiKeitiger  B'indbeit.    Berlinor  klini 
WDcbenschHnt,  Nr,  44,  1883. 

*  Neue  filcreoscopiaebe  THft."tTi  7,ur  Constjjtirung  jjlrimiirtir  tnonucularer  AmblropieEl 
und  Amaurosen.    Der  MiljitLenir^tj  1889,  Nr.  11^  12. 


SIMULATED  BLmDNESS, 


885 


S^gal  (/bea  citato)  has  siiggcstcil  ati  ingenious  means  of  detcctiog  feigned 
nmaiimsiSj  which  is  bast  J  on  the  principle  of  the  mixture  of  coloj^  and 
prisuiatio  action  and  the  functions  of  the  stereoscoiie.  If  8temjsco[)ic  phites 
are  constructed  in  such  a  manner  that  the  letters  or  symbols  (or  one  of 
them),  arranged  symmetrically  on  the  two  sides^  ai'e  of  a  definite  color  on 
the  right  side  and  of  a  com  piemen tarj^  tint  on  the  left,  these  letters  or  sym- 
bols, when  fused,  will  apj>ear  grayish  white  in  the  stereoscope*  New  color 
effect.^^»  which  the  malingerer  may  even  be  familiar  with  beforehand,  if  non- 
com  piemen  tar)*  colors  ai^  used,  tmn  be  obtained  in  the  same  way. 

Straub  has  converted  the  apparatus  of  Gmtama  into  an  instrument 
w4ii<'h  combines  at  the  same  time  the  action  of  the  stereoscope  and  that  of 
the  pseudoscope.* 

The  original  instrument  of  Gratama  is  made  of  two  parallel  tubes,  pro- 
vided at  both  ends  with  sliding  plates,  that  cut  off  a  part  of  the  width  of 
the  tubciS,  and  in  which  there  are  rectangular  apertures^.  Beyond  the  inter- 
section of  the  two  visual  lines  a  printed  scale  is  plai^  in  front  of  one  of 
the  tubes  and  a  white  cai^  in  front  of  the  other*  The  transijosition  of  the 
images  being  obtjuncd  by  the  intercrossing  of  the  visual  lines,  the  ma- 
lingerer reads  with  the  eye  that  is  declared  to  be  amblyopic  what  he  thinks 
be  is  reading  with  the  sound  eye.  To  this  apparatus  have  been  added  two 
three-degree  prisms,  placed  base  inwarf  inside  the  tubes  near  their  ocular 
ends  in  sucli  a  way  that  the  superimprjsed  lettt^rs  form  words.  This  test 
presupposes,  it  is  unnecessary  to  say,  that  the  person  examined  enjoys  bin- 
ocular  vision. 

Finally^  the  etereoscope-optoraeter  of  A*  Raldanza^  is  a  box  similar  to 
that  of  the  oi*dinary  stei-eoscope,  with  a  mirror  liinged  to  tlie  upfier  wall 
in  onler  to  illuminate  the  test-types  that  are  placed  at  the  end  of  the 
apparatus.  It  is  alx)ut  thirty -three  centimetres  long,  five  by  ninete*jn 
centimetres  broad,  and  nine  oentiraetres  high  j  the  two  latter  dimensions 
gradually  lessening  towards  the  anterior  part  of  the  Wix,  in  which  situation 
they  are  not  |2:reater  than  twelve  and  five  centimetit^s  each.  The  eye-pieces 
are  provided  with  four  twelve-degree  prisms.  The  two  front  ones  are 
stationaiT,  with  their  bases  placed  outward,  while  the  two  others,  placed 
exactly  behind,  are  movable  in  such  a  way  as  to  double  or  neutralize  the 
refim^ing  (wwer  of  the  front  ones.  A  yertiral  screen  divides  the  box  into 
two  halves,  so  that  the  ty j^es  lhat  are  placed  on  the  right  cannot  be  seen  by 
the  left  eye,  and  vice  versd. 

The  arrangement  of  the  [)risms  allows  a  series  of  combinations  that  ai'e 
capable  of  l/affling  the  most  cunning  malingerer,  even  if  he  is  fiuuiliar 


*  De  toe«ie1  van  Dr*  GrjitJimft  voor  de  herkenning  van  voor^ewendo  g:ezu"hta?.wakte 
op  een  oog,  Nederlandseh  miliuir  geneeskandig,  Arehief  van  do  Liandmucht,  ete.p  1888, 
liL  40fMl4. 

'  Un  nuovn  m&zzo  di  mbuni  dell'  acuita  viaivn  per  i  io*pt*iti  timtilatori  dell"  amaurosi 
o  del  la  amblyopia  roonoculad.  Giumale  medico  del  regio  ©sercito  e  deUa  regina  marina, 
1897,  p.  376/ 
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with  the  raeclianisra  of  the  apjiaratus-    Moiwver,  the  lack  of  eleamesg 
the  de%'iated  imagesi  can  be  gotteu  rid  of,  since  the  neutralization  of  tlifl 
prisms  allows  tiieni  to  be  seen  m  through  a  plane  gloBS, 

5.  TESTS  BY  COLORED  GLASSES  AND  LETTERS, 

Kugel,'  iu  order  to  take  the  malingerer  unawares,  has  advised  ptitti 
before  his  eyes  blue  glasses^  one  of  which  is  ojiaque.    The  opaque  oae 
placed  before  the  sound  eye,  thim  preventing  the  patient  from  seeing  any- 
thing with  tlie  good  eye.    If  the  patient  doe.^  not  peix5eive  the  deceit  and 
reads  letters  wdiich  are  show  n  him,  the  deception  l>ec*>raes  evident,  and  visi 
acuity  is  appr^jxiraately  estimated*    A  certain  number  of  excellent  metL 
(when  the  patient  is  not  well  informed)  to  detect  the  feigning  of  aniau  ~ 
and  aml>lyopia  are  based  on  the  application  of  the  physical  law^s  whi 
govern  the  absorption  of  light  in  its  passiige  through  refractive  media 
(methods  of  Snellen,  Rava,  Dujardin,  Stoeber,  Bmvais,  Fontt>rbe/  Micliau 
Minor,  etc). 

It  is  known  that  a  plate  of  glass  of  definite  color,  and  wdiich  m  mono- 
chromatic, allows  similarly  coloned  rays  to  pass  through  it,  and  sto[>9  ra^ 
of  the  complementary  color ;  oonsequently  it  does  not  allow  letters  or  sy 
bols  that  are  printed  in  the  complementary  color  to  be  read.  As  a  resalt, 
if  vision  is  attempted  through  a  red  glaSwS,  for  instance,  for  red  and  green 
letters  or  symbols  that  are  printed  on  a  black  surfat^e,  the  red  will  be  seen 
clearly,  while  the  others,  having  become  black,  will  be  conlbunded  with  tlie 
surrounding  black  surface  and  w^ill  disappear.  If  the  groundwork  is  wliite^ 
the  red  letters,  by  reason  of  the  interposition  of  the  red  gloss,  will  beco 
invisible,  and  tlie  green  ones  will  appear  blacL 

While  pretence  is  being  made  not  to  doubt  the  patient's  statements, 
is  to  be  shown  at  five  metres'  distance  a  chromatic  table  having  on  a  de 
black  surface  alternately  placed  red  and  green  letters^  w^hich  t^nnot  be  dis- 
tinguished from  the  surface  by  glistening.  Under  the  pretext  of  being  sure 
that  the  sound  eye  works  normally  it  is  provided  with  a  retl  glass.  The 
reading  of  the^een  lettei^  will  be  an  evident  proof  of  untruthfulness,  a 
at  the  same  time  the  visual  acuity  is  measured.  Instead  of  the  red  g 
a  green  glass  through  which  the  red  letters  will  be  invisible  can  be  u 
(Method  of  >L  Snellen,^) 

L#ettera  produced  by  printing  or  by  lithography  are  not  very  well  adapted 
to  the  experiment  with  colored  glasses.  The  glistening  of  the  letters  or 
of  the  colored  symbols  has  not  infrequently  enabled  the  malingerer  to  dis* 
tinguisli  them  from  the  groundwork  of  the  plate.    For  this  reason  it  haft 


*  Ein  Method©,  um  in  leicbter  Weise  Siiniilation  einseitiger  Auifluroie  und  Ambljcrpk 
zu  eonstatiren.    Arohiv  fur  OphthalmologSe*  ISTOt  343. 

'  Bnaticr,  Bxamen  de  \a.  vidon  pont  le  fierviqNj  do  la  marine.    Thh^e  Montpeir 
1888.  p.  67. 

'  Entdwkunio:  der  SimuUtion  emseittgor  Blindbeii  durch  Pruflms;  mittelat  fnrbigtf 
Sehproben.    Kiiniscbe  MoiiiiUl*l»tter  fur  Augeuhtilkunde^  1877,  x\\  S.  803> 
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n  suggested^  first,  to  substitute  for  the  Snellen  and  Stilling  scales,  tbe 
Pfliiger  plates,  the  letters  of  whiehj  being  printed  in  diiferent  sLatles  of  red, 
give  tlie  impression  of  green  by  the  interposition  of  tissue-papers;  eecond, 
to  replace  the  letters  in  eliromolithography  by  transparent  eliaracters  matJe 
on  eolored  glas8;  and  third,  to  trace  with  colored  chalks  figures,  letters,  or 
symbijls  on  black  pa^w,  or  on  black  platen,  avoiding  heavy  pressui-e  (Michel). 

Whatever  be  the  method  that  is  employed,  it  is  essential,  before  begin- 
ning any  experiments,  to  see  that  the  coloretl  letters  or  symbols  are  not  ap- 
jmrent,  by  glistening,  on  tlie  surface  of  the  plate;  that  the  tint  of  tlie 
letters  is  appmpriate  to  that  of  the  colored  glass  ;  that  the  plates  or  scales 
are  placed  well  in  front  of  the  light  and  are  perjiendiciilar  to  the  directioa 
of  the  visual  lines;  and,  finally,  that  the  tests  are  repeated  upon  one's  self 
with  lx)th  eyes  ojien,  then  with  one  eye  shut,  and  while  the  other  is  provided 
with  a  colored  glass. 

Sti>eber  *  lias  constructed,  on  the  same  principle^  a  portable  st^ale  that  is 
compijsed  of  six  squares  of  red  and  greeu  glass  of  the  same  size,  on  each 
of  which  there  is  a  black  letter,  selected  from  the  decimal  scale  of  Monoyen 
These  squares  of  glass  ai*e  arranged  in  threes  in  two  horizontal  rows,  and 
are  supported  on  two  sheets  of  card-board  that  are  joined  by  a  Iiinge  which 
allo^vs  them  to  be  applied  one  against  the  other.  In  this  way  an  instru- 
ment of  small  volume  and  of  small  net  cost  is  obtained.  If  a  pair  of  spec- 
tacles, of  which  one  of  the  lenses  (the  left)  is  ral  and  the  other  is  green,  is 
placed  before  the  jmtient's  eyes,  it  is  evident  tliat  it  will  be  impossible  fi^r 
him     read  the  red  letters,  if  the  right  eye  is  really  blind, 

Rava*  has  constructed  a  rectangular  box  with  its  posterior  wall  made 
red^  and  with  the  upi>er  wall  composed  of  ground  glass.  The  other  walls 
are  blackened.  The  front  one  is  perfomted  with  tv^^o  openings  that  are 
closeil  by  two  ordinary  glasses,  A  slide  allows  a  plate  of  green  glass  to  be 
passed  in  front  of  one  or  the  otlier  eye-piece,  rendering  it  possible  to  ascer- 
tain if  an  eye  is  really  amaurotic^  acmrding  as  the  end  of  the  box  apj)ears 
red  or  coffee-black  in  tint. 

Having  considered  that  red  glasses  render  letters  of  the  same  color 
traced  on  whUe  paper  invisible,  Bravais^and  Dnjardin  have  pointed  out 
the  simple  and  very  practical  nietlnid  of  substituting  the  tabh^  of  Snellen 
and  Stilling,  The  j>atient,  n^Mju  whom  a  sjiectacle  frame,  provided  with  a 
red  glass  on  the  left  side,  lias  b^n  adjusted,  is  placed  l>efore  the  ordinary 
test'ty|>ej  and  can  be  made  to  take  note  by  closing  tlie  right  eye  (which  is 
supposed  to  be  blind),  whether  the  glass  that  is  plaml  before  the  sound 


1  Echclle  pour  determiner  la  simuUtkm  de  I'araauroOT  unilHt^mle  etracaifcfi  visuelle* 
ArtMves  d'oplitalmologie»  1SS3^  p.  2U7. 

'  Novell^  nietcHlo  diagiKwUoo  |}er  iecopriro  la  simulciKione  de  ra^nnaurosi  manixnilare. 
Annali  di  nttalmulogia,  1881,  x.  2^9-291. 

*  Qimuliitiots  do  I'amfturoae  unilatenile.  Nouvelle  forme  donn^  A  I'lpreviie  par  1^ 
Term  c<>lori^  de  Sfiellea.  Bulletin  et  m^rooires  de  k  SooietS  &aa9ai3  d'^pbtalmo- 
lagiOj  1SS4,  p.  La@. 
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eje  modifies  the  vision  in  any  resp<K*t.  If,  at  the  moment  of  the  examina- 
tioD,  one  or  more  words  in  two  colors  (red  and  blark  letters)  are  tract-il  oo 
white  paper,  the  first  (red)  will  be  iovislble  if  the  right  eye  i&  really 
amaurotic ;  the  reading  of  entire  words  or  of  all  the  words  of  a  phfESS 
being  evident  proof  of  malingering  (Dnjardin), 

Bravais  has  modified  the  Snellen  method  in  a  way  which  enables  him 
d&p^ise  with  the  chromatic  acalos  and  to  vary  the  tests  in  different  way 
He  places  before  the  sound  eye  a  red  glass^  and  before  the  one  that  is  d 
clared  defective  a  blue  glass.    He  then  has  the  patient  read  some  letters  or 
words  drawn  on  a  while  sheet  of  pajjer  with  red  and  blue  chalk.  The 
letters  are  arranged  alternately  bhie  and  red,  in  such  a  way  as  to  form 
words  of  tijtally  different  meaning,  according  as  the  person  examined  se 
with  one  or  with  both  eyes.    For  example :  "  Chart*'  will  become  "  C^f/ 
and    I  don^t  see  very  clearly/'    I  see  clearly.*' 

The  usefulness  of  the  employment  of  bine  glass  and  blue  chalk  depecdi 
on  the  following  reason  :  With  blue  glass  the  red  letters  appear  darker  tb& 
they  would  to  the  naked  eye,  and  the  bine  ones  grow  jmlej  so  that  tht 
former,  which  are  effaced  for  the  sound  eye,  and  which  without  a  glass 
would  be  a  great  deal  paler  thau  the  blue,  become,  on  the  contrary,  for  th 
suspected  eye,  with  the  co-opemtion  of  the  blue  glass,  more  plainly  visible; 
so  that,  if  this  eye  is  not  amaurotic,  the  patient  will  call  these  letters  red 
well  as  those  whidi  he  sees  with  his  good  eye. 

The  conibuiation  can  be  further  varied  by  writing  the  letters  with  a  black 
pencil  on  charts  that  are  half  red  and  half  bine.  Each  eye  can  then  see  only 
certain  letters,  since  the  writing  on  the  blue  ground  is  not  visible  through  tlie 
red  glass,  while  that  on  the  red  ground  is  not  visible  through  the  blue  one, 

Miekaucl*s  mdhod^  has^  perhaps,  more  chances  of  troubling  and  tnkiug 
the  malingerer  by  surprise.  It  consists  in  constructing  scales  for  distant- 
vision  and  for  near-vision,  of  letters  composed  of  strokes  or  hangers  (limbs) 
of  different  colors  {red  and  black),  and  drawn  with  a  pencil  on  so-called 
architect  pa|>cr  which  has  been  ruled  lx>th  ways  by  millimetre  divisions  in 
red-brown,  in  such  a  way  as  to  give  the  letter  dimensions  that  are  similar 
to  those  of  ordinary  test-types.  If,  for  instance,  to  the  letter  "  I,^'  paintf^ 
black  on  white  jxtper^  red  horizontal  lines  are  added,  the  letter  "  F*'  or  E'' 
or  "  L'*  or  P"  is  obtatne<i,  etc.,  according  to  the  relation  of  the  red  to 
the  black  lines.  With  these  bicolored  letters  it  ia  easy  to  make  words^ 
the  appearance  and  meaning  of  which  will  be  different  from  tliat  of  the 
same  letters  that  are  foi*med  only  of  black  strokes.  The  sound  eye  being 
provided  with  a  red  glass,  under  the  pretext  of  making  sure  that  the  cob 
can  be  all  distinguished  well,  the  patient  is  induced  to  read  the  letters  of 
the  chart  quickly.    If  Uie  other  eye  is  really  amaurotic  or  amblyopic,  the 


*  Procede  pour  recontiflitre  la  simulation  de  rwutturose  et  de  r«mbly^pie  monoculniret 
devant  les  ctjmeik  de  revision.  Archlvea  de  m^decitie  el  de  pliuraiacie  militiyi^fl,  188S, 
Na*  4,  p.  264. 
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normal  one  will  only  bo  able  to  distinguish  the  black  lettem  If  the  con- 
trary be  the  case,  the  malingerer  will  read  the  bieolored  letters^  and  tlieir 
dimensions  will  giv^  the  degree  of  vistml  acuity  of  the  eye  which  is  pre- 
tendefl  to  l>e  blind. 

With  the  object  of  preventing  the  patient  who  is  acc|uaiiited  with  the 
method  from  distinguishing  easily  all  of  the  red  letters  and  from  omitting 
them  from  the  answei^^  Mullier  has  advised  retouching  some  of  these  i-ed 
letters  very  lightly  with  a  black  }>enciL* 

Finally^  Minor  ^  luis  very  ingeniously  combined  Snellen's  letters  as  seen 
through  a  g\ns^  of  complementary  color  with  green  and  red  letters  place<l 
on  oparpie  gray  surfaces.  The  stmdea  of  these  letters  are  chosen  in  such 
a  way  tliat,  seen  across  a  glass  of  si  milar  <x>lor,  they  cannot  be  distinguished 
from  the  gray  opaque  surtaee.  Williams  *  has  proposed  an  analogous  pro- 
ceeding,— red  and  green  letters  on  a  gray  ground,  which  are  to  l>e  seen 
through  red  and  green  gla^ses^  etc  It  is  ufwssary  to  insist  on  a  previous 
examination  of  the  mlor-sense  to  be  assured  that  the  patient  is  not  afieeted 
with  achromatopsia  or  dyschromatopsia,  either  congenital  or  accidental,  in 
order  to  avoid  error.  For  this  exaniiuation  Holmgren's  skeins  of  colored 
wools,  Still  ing's  chromatic  charts,  or  by  preference  the  charts  of  Pfiiiger, 
based  upon  the  phenomena  of  contrast,  may  be  used.  If  the  answers  of  the 
patient  cause  a  suspicion  of  malingering  in  this  resjiect,  recourse  may  !>e 
had  to  a  mixture  of  dlfierent  colors^  or  the  patient  may  be  made  to  look 
through  a  colored  glass.  For  instanoe,  if  the  patient  pretends  to  confound 
red  and  grecUj  he  may  be  made  look  at  the  cliarts  through  a  red  glass ; 
and  as  the  grc^n  rays  <lo  not  pass  through  the  gloas^  the  red  ought  to  ap|jcar 
lighter  than  the  green. 

IL— FEIGNED  UNILATERAL  AMBLYOPIA. 

It  is  much  more  convenient  for  the  malingerer  to  declare  that  he  has 
sufficient  sight  to  guide  himself  and  to  distinguish  large  bodies,  but  that  he 
does  not  see  clearly  enough  to  work.  Every  practitioner  of  motlerate  ex- 
perience admits  the  frequency  of  cases  of  the  feigning  of  pronounced  ambly- 
opia following  insignificant  ocular  injuries.  The  writer  has  dwelt  at  length 
on  this  [K)tnt  in  another  work.*  Frequently  the  injured  person,  who  has 
lo^t  one  eye,  refuses  to  resume  work  under  the  pretext  that  the  sight  of  the 
fellow-eye  is  considerably  weakened  sinc^  the  injury.  Sympathetic  ambly- 
opia may  certainly  exist,  but  it  would  be  an  exaggeration  to  infer  the 
presence  of  this  complication  in  every  case  in  which  the  other  eye  had  been 
previously  iujured. 

*  Van  der  Straeten,  Dc*^  raoyent  de  reconnnUre  k  simuktion  de  I'amaurose  et  *U 
I'Bmbljopie.    Archives  m^^lkales  bplges,  1892|  p*  241, 

'  New  C<4ored  Letter-Tests  for  Simukted  MotioculRr  BUndnees,  Archives  of  Oph- 
thalmokigy,  xxlL  1893,  493-496- 

*  Briii.^h  Mi«licttl  Asacjcitition^  MontTeftl^  1897. 

*  Eiudti  medico-legiik  aui  les  traumatjamee  de  Vmi  et  de  ses  ftuuexes,  Lille,  1896. 


Ill  Germany  in  imrticiilar,  sinc?e  the  putting  iu  force  of  the  kw  tp 
to  accidents  and  caime^  (rinvaiidlii^  malingering  has  made  a  consiJe 
advance.  SeeligmuUer^  and       Schultze^  give  an  average  ratio  of  tweotj- 
five  to  thirty  ^kt  cent. 

AVorkiugmen,  as  Nieden^  so  justly  %vrites,  do  not  consider  tlie  mim- 
mty  which  is  due  to  them  a  just  compensation  for  the  injury  caused;  tliey 
seek  to  create  for  themselves  re&ouix3e8  through  the  aoddent  of  which  ihr 
have  been  the  victim.^.  With  this  ohjcct  they  have  a  tendency  taproloDg 
the  eSect  of  their  injury  in  order  that  the  sum  of  ihe  indemnity  maybe 
inereascfl.  They  ejtaggemte  the  slightest  accideot,  and  even  feign  vmd 
troubles  (asthenopia,  etc,)  which  do  not  exist.  This  has  become  m  bed 
since  die  promulgation  of  the  insurance  law  of  1884,  it  has  been  mm- 
tained  that  in  the  district  of  Saarbruck  there  Iiaa  been  an  increase  in  tbi 
numl>er  of  cuses  c^f  illness  dne  to  accident  in  the  proportion  of  twenty-five 
jier  eenti  Tlie  duration  of  treatment  has  inci*eased  in  the  proportion  of 
thirty  jier  cent,  while  the  total  number  of  cases  of  &[>ontaneous  disue 
remains  absolutely  the  same. 

Rumpf  had  already  pointed  out  the  fact  that  formerly  fiatjenta  resumed 
work  more  rapidly  after  serious  woundti  tlian  they  do  to-day  after  slight 
injuries.  If  to  this  is  added  that  the  address  and  astuteness  of  inaHngeren 
has  increased  with  their  number,  and  that  the  eases  are  ^imetimeg  difficult 
to  determine,  it  will  be  seen  how  much  moi'e  difficult  it  is  for  the  phy^dmn 
to  decide  if  the  amblyopia  is  real  or  feignal.  Jt  also  becomes  hard  to  kiMJW 
to  what  extent  it  is  exaggerated  ;  whctljer  it  is  exclusively  of  traumatic 
origin, *and  whether  it  is  the  result  of  an  old  malady.  Moreover,  it  ^l^ 
comes  difficult  to  decide  if  the  caudal  injury  indeed,  that  to  which  tk 
injured  man  attribut*^  the  defect.  It  is  also  liajxl  to  know  if  tiie  amliK* 
opia  did  not  exist,  unknown,  previous  to  the  traumatism.  How  mm 
patients  who  come  to  consult  the  physician  on  account  of  a  wound  iu  m 
eye  take  notice  at  that  time  only  of  a  visual  defect  which  they  did  not 
vionsly  suspect  in  the  opposite  eye,  and  which  they  are  inclined  to  attribB 
to  the  traumatic  lesion,  which  has  had  nothing  to  do  with  it.  It  is  bv  <^ 
of  ]|}genuity  and  patience  that  the  physician  is  able  to  catdi  the  patleat  in 
contradictory  answers ;  and  yet  the  medical  adviser's  judgment  cannot  bi 
fornuilated  in  all  cases  with  absolute  certainty. 

Let  a  very  strong  csonvex  lens  be  placed  first  liefore  the  eyes  of 
patient  so  as  to  enlarge  the  object  as  with  a  magnifying  gla^iS.    If  lie 
claR^s  that  he  does  not  see  printed  letters  situated  ut  a  suitable  dis 
more  clearly, — that  is  to  say,  within  the  limits  of  the  focal  length  of  ibe 


1  Die  Krrichtune:  von  UnftiUskrankenhftusern,  Leipzig;^ 

"  Wei  teres  u  ber  Norvenerk  rjin  k  u  n  n  n  acli  Tra  u  m  a .  Den  Lichc  Ze*  tach  rifl  flijr  N 
heilkundej  Band  L  S.  545-  Zur  Lt*hrt'  von  den  Neryenkr&nkheitett  rnich  Uu 
Deutsche  meJioinis^cbe  Wt»cheriselirift,  18l>2,  Nr.  1  u.  2, 

'  Ueb'T  die  Simulation  vud  Augenldden  und  die  Miltol  ihrer  Enideckufi^. 
baden,  imZ. 


lens,  and  objective  exaramatioa  of  the  refraction  having  shown  tlmt  the 
eyes  are  emmet i-opic,  for  instance, — it  becomes  justifiable  to  suspect  falsifica- 
tion. If  the  malingerer  declares,  on  the  contrary,  that  there  is  an  improve- 
ment with  a  six-diopter  convex  lens,  it  may  be  suggested  to  hini  that  the 
strength  of  the  lens  is  to  be  doubled^  and  he  thus  bet^omes  enabled  to  jnit 
the  letters  which  he  is  reading  farther  away.  The  six- diopter  lens  is  then 
neutral i/vcd  with  a  concave  lens  of  the  sam^  strength.  If  the  jmtient  t^on- 
tinues  to  read  the  text,  he  indicates  by  his  act  the  approximate  degree  of 
his  vision-  It  will  be  the  same  if,  on  attempting  to  determine  the  visual 
atuiity  for  distaut  objects  at  variable  distances  witli  letters  of  different  size, 
and  from  one  day  to  another,  contradictory  instead  of  identical  replies  are 
gptten.  The  establishment  of  a  eousidemble  disproportion  in  the  results  of 
testing  near  and  distant  vision  is  also  suggestive.  Far  from  suspecting  the 
sincerity  of  the  patient  in  these  <me&,  it  is  necessary  bo  take  every  means  of 
gaining  his  confidence  and  then  proceed  to  repc^attnl  and  varied  experiments. 
Visual  acuity  being  dependent  on  several  factors,  among  wliich  may 
be  mentioned  intensity  of  the  illumination/  the  adaptation  of  the  eye  to  it, 
the  size  of  the  pupil,  ihe  refractive  condition,  the  age  of  the  patient,*  the 
state  of  the  accommodation,  the  general  condition,  etc.y  dne  allowance  should 
be  made  for  the  influence  of  these  different  elements  during  the  examina- 
tion. It  is  for  this  reason  that,  when  it  is  a  question  of  proceeding  to  the 
examination  of  the  visual  acuity,  it  is  indispensable  to  take  into  considera- 
tion the  variations  in  the  intensity  of  the  illumination  with  diffused  light. 
This  is  so,  as  light  ia  most  varial)Ie  in  our  climate  (H.  Cohn),  thus  render- 
ing it  preferable  to  use  artificial  illumination,  which  can  ahvays  be  made 
uniform  (Derby),  If  this  cannot  be  done,  the  obser%'er  should  measure 
his  own  visual  scuity  (Schweigger)  in  order  to  acquaint  himself  with 
the  possible  diminution  that  may  be  due  to  insuflicieuey  of  light,  and  to 
take  it  into  consideration  in  the  estimation  of  that  of  the  patient.  It 
is  necessarj*,  finally,  to  wait  until  the  eye  is  adapted  to  the  surrounding 
illumination*  In  this  way  can  l>e  explained,  at  least  in  part,  by  difrercnces 
In  the  illumination,  how  such  diasimilar  results  are  obtained  ;  for  example, 
visual  acuity  measured  at  different  hours  of  the  day  (H.  Cohn),  or  e\*en  at 
the  same  hour  in  the  open  air  (Gaedicke)^  or  in  a  room,  even  though  it  may 
be  well  lighted.  The  attempt  has  been  made  to  remedy,  in  part,  the  insuffi- 
ciency of  the  illumination  hy  utilizing  the  tmnsparent  chails  of  Javal  and 
of  Cohn.  These  are  placed  against  a  window-pane  and  the  patient  mes  their 
image  reflected  in  a  mirror  tlmt  is  arranged  in  front  of  the  chart,  thus  allow- 
ing a  working  distance  wiiich  is  double  that  of  the  object,  as  in  the  methcKl 
of  Barth^l^my,    It  should  be  remembered  that  differences  in  illumination 

*  Ton  Kries,  Uel>er  die  Ablxaen  cc^ntralt^r  und  pcriplierer  Sehschirfe  von  der  LicHl- 
Marko,  C^ntmlblatt  fiir  Pbysiologie,  vin.  S  694.  Stiellcii,  Notes  on  Viaion  ^d  Retin&t 
Peiwption,  TmnsftcUutie  of  the  Opbthiilmoli^s^jeal  Society,  xvi.,  1806. 

*  KtttZf  C^mtribution  k  l^etude  de  Tinflueace  de  VagG  el  I'acuit^  riauoUe.  Yestnik 
onalmologii,  November- December,  1806. 
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have  less  influence  on  eyes  which  possess  normal  vision  than 
ivliosc  vbual  acuteness  is  tliminislietU    With  feeble  illumination 
vision  in  the  hysterical  patieut  diminishes  to  a  greater  d^ree  than  it  do 
when  Uie  subject  is  in  a  normal  state. 

The  use  of  various  test-tyj^es,  or  of  optometers,  is  far  from  being  ] 
matter  of  indifference.    As  the  problem  of  a  test-sf-ale  for  universal  ido 
tion  by  oplith&lmulogists  is  not  yet  settled,  and  as  the  bases  which  i 
for  the  construction  of  tcst-tyjK^s  pi*esent  appreciable  differences,*  it  is  ] 
sary  to  ex^iect  variable  rc^sults  in  tlie  determination  of  visual  aemten 
according  as  one  or  the  other  'm  chosen.    It  is  also  true  that  the  amhlvo 
eye  recognizes  white  letters  more  easily  on  a  black  ground  than  black  om* 
on  a  white  ground  ;  that  certain  characters  of  the  oldest  and  most  univer- 
eally  used  (Suellen^s)  scalc^  with  certain  symbols  or  designs  for  the  use  of 
the  illiterate  and  children,  are  read  more  easily  than  others  {Cattcll).  la 
fact,  in  spite  of  the  precautions  taken  in  the  constructlonj  the  most 
charts  stili  leave  something  to  be  desired  in  this  respect.    It  is  ne<\^ 
to  make  an  exception  in  the  case  of  the  decimal  bracket  ([  ])  scale,  wli 
has  Ijcen  perfected  l>y  Steiger,  for  the  examination  of  distant  and  dH 
vision,  and  the  series  of  Pfliiger,  the  reading  of  which  can,  tie^^idcs,  \m  \ 
by  reflection  in  a  mirror,  which  is  a  matter  that  is  worthy  of  eotisid 
when  only  a  small  room  can  be  used,  and  when  it  is  a  question  of  cif 
a  malingerer*    The  series  of  groups  of  |H)ints  of  different  sizcs^  of  wh 
the  international  scales  of  Bnrchardt  are  composed  (1893),  are  more  app 
priate  for  the  determination  of  the  ptmctura  proximnm  and  of  visual  i 
at  short  distances. 

As  for  the  charts  of  Guillery  (black  points  on  a  white  Biirface)i< 
Wolf  berg  (colored-  points  on  a  black  ground),  and  tiie  jM>i-tahle  chart  i 
Ja%^al,  they  als3  permit  the  exact  measurement  of  the  visual  acuity  as  wid 
the  decimal  scales  or  Snellen's,  and  they  have,  besides,  the  advant 
serving  as  a  means  for  the  detection  of  mail ngc ring- 
Practically,  it  is  unnecessary  to  investigate  the  mathematical  i 
ment  of  the  visual  acuity  in  any  other  way.    Moreover,  diminntiflSi 
vision  can  be  appret^iated  with  sufficient  exactness  by  adopting  the  i 
rules  for  examination  with  the  same  scale  of  cha meters. 

With  certain  gulyects,  the  trial  with  an  optA>meter  gives  a  degrees 
acuity  which  is  su[ierior  to  that  obtained  by  Ponders'  methtjd,  but  il  1 
the  advantage  thatj  if  the  instrument  be  manipidtitcil  rai>idly  and  ijmc 
rcfdics  are  insisted  on,  the  malingerer  will  moiT  easily  ojntradict  himself. 
Most  optometers,  however,  with  the  exc*cptiQn  of  those  that  work  at  a  loa 
distance,  have  tlie  efi'ect  of  exciting  efforts  of  aceommodation. 

Tlie  dioptric  state  of  the  eye  and  the  large  si^e  of  the  pupil  modifv  1 
visual  acuity  by  iTUSon  of  circles  of  diffusion.    The  cori*ecmi  visloa 


*  SntUen^  On  the  Methods  of  determining  the  Acuity  of  Yifiion,  Sjilftm  of  ] 
of  the  Eye,  by  N  orris  and  OUveri  1897,  vqI  IL  p,  23. 
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aetrojiic  eye  is  found  tn  l>e  inferior  to  tlic  nnrnial  in  the  proportiop 
of  ttiree  to  four  per  cent.,  without  its  bein^  posfcible  t<>  demonstrate  any 
other  eause  for  this  ira|>airnient  than  the  dioptric  eotiditlon  of  the  organ. 
E%*en  after  eoriTctioOj  myojx^  of  more  than  tliree  diopters  only  enjoy  the 
physiological  visual  acuity^  in  tlte  proiwrlion  of  about  thirty  per  ecnt ; 
wliile  atMJve  six  diopters  not  more  than  three  per  cent,  have  such  a  degree  of 
aight-  Tills  deleetive  vi:3ion  in  strongly  myopic  eyes  is  improved  when 
the  patient  is  brought  near  to  the  chart,  while  under  the  same  conditions 
in  the  hyj>ermetroi)e  it  diminishes  as  a  result  of  prolonged  efforts  at  aocom- 
modation.  It  is  well  known  that  |>ereons  whose  work  demands  constant 
near-vision  have  a  degree  of  visual  acuteness  that  is  inferior  to  those  who 
make  use  of  dii^laut  vision.  Moreover,  the  two  most  important  subjective 
symptoms  of  astigmatism  are  diminution  of  visual  acntcnoss  and  asthenopia, 
Knie'S  has  remarked  with  reason  that  a  grt*at  numl^er  of  those  who  feign 
amblyopia  are  eases  of  unrecognized  astigmatism. 
m  Sell midt-Hini pier ^  calls  attention  to  a  cause  of  amblyopia  which  is 
'^often  nurccoguizcd, — namely,  the  existence  of  very  fine,  almost  transpai'entj 
infiltrations  in  the  centre  of  the  cornea,  that  are  difficult  to  recognize  if 
oblique  illumination  is  not  used  with  the  greatest  care,  and  which  are  the 
coD^tienoe  of  old  and  sometimes  slight  affections  of  the  cornea  or  con- 
^juDctiva. 

■  It  is  always  well  to  give  the  subject  a  preliminary  trial  w^ith  the  steno- 
pseic  opening,  which  should  produce  a  notable  diminution  of  visual  acuity 
in  an  amblyope*  After  having  varied  in  regular  proi>ortions  tiie  distances 
and  the  sisses  of  the  tc^t- types,  the  types  should  be  annuged  in  such  a  way 
that  letters  of  different  siases  are  read  at  the  same  distance*    With  this 

|M>bject,  two  scales  can  be  arranged  side  by  side  on  the  wall,  the  first  line  of 
l^lie  one  being  continued  on  tlie  second  chart  by  letters  of  smaller  size. 
If  the  jmticnt,  afW  having  read  the  latter  easily,  declares  himself  unable 
l^to  decipher  the  letters  of  larger  size  which  compose  the  second  line  of  the 
■first  scale,  he  betrays  his  imposture, 

■  B4low*  and  Fitow*  advise  showing  the  Snellen  letters  or  symbols  one  by 
one,  choosing  characters  of  smaller  dimensions  than  those  which  corresjxjnd 
to  the  diBtauce  of  the  patient.  The  distance  which  separates  the  malingerer 
from  the  test-ty^>es  is  then  to  be  constantly  diminished^  but  to  a  less  degree 

Khan  the  size  of  the  types* 

^  Another  class  of  jxitients,  determined  not  to  read  the  letters  which  they 
see,  betray  themselves  by  the  movements  of  their  lips,  corresponding  with 

H      '  Bf^merknng^n  zmt  wirklioher  und  Bimullrter  Sehscb  waebe  und  Qesichtsfelddnengung. 
Ph^eit&cbnll  xu  ein  huudertjftbrigeu  Stiftungsfder  dea  mediziniscU^hirurgUchen  Frlediich- 
WUbettns  Insthiit*, 

>  Conlributiun  i  la  dltermiBatloB  de  V'mcuUS  vieuelle^  che%  le«  ciniiacrita  soup^onnes  d« 
iimuliition  de  ramblyopic,    Vestnik  ofUlmologiii  1889,  Mitruh* April. 

*  De  I'acuit^  risueUe  dans  lee  atiowAllcs  de  In  refraction,    Yestnik  ofttilmologil, 
TSeS,  p.  477* 
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the  sound  of  the  letter  which  they  are  on  the  point  of  proDonncing,  by 
naDiing  another,  or,  indeetl,  they  designate  a  letter  the  shape  of  which  h 
almost  like  it, — C  instead  of  for  example.  It  is  also  advantageous  to 
compare  the  rifsults  of  testing  distant  vision  with  those  of  reading  at  i 
nt^r-point. 

In  case  the  malingerer  does  not  pretend  to  have  a  pronounced  defect  of 
visioi];  reconi*9e  with  much  chance  of  success  must  be  had  to  the  trial  with 
the  mirror.  For  this  ptirix)se  the  patient  m  placed  in  front  of  and  very  near 
to  a  mirror  in  wliich  a  chart  of  reversed  letters  is  reflectedj  so  arranged  that 
the  image  is  formed  at  five  metres  fmm  hira.  Not  knowing  this  distance 
he  will  read  the  progressively  smaller  letters,  and  his  visual  acuity,  if  t 
case  be  one  of  simulation  of  aniblyopia,  will  be  thus  determined. 

Placed  midway  between  a  mirror  and  chart  of  test-letters  or  symbols  at 
which  he  looks,  the  patient  can  be  asked  to  name  the  smallest  letters.  After 
he  has  been  made  to  turn  hulf-way  round,  he  is  to  be  requested  to  read  let* 
ters  or  signs  of  t!ie  same  size,  but  which  are  not  changed  by  reversal  in  t*: 
mirror,  such  as  H  and  O*  If  he  succeeds,  he  shows  thus  a  vi-jual  acuity 
at  least  three  times  higher,  since,  on  the  one  hand,  he  is  placed  at  a  dis- 
tance from  the  image  three  times  greater  than  m  the  first  jwirt  of  the  ex- 
periment, and,  on  the  other  hand,  the  intensity  of  the  iUumination 
diminished  in  an  equivalent  degree  (A.  and  E.  Bartli^l^ray)/ 

Helmbold's  method  *  is  a  variation  of  these  testa.  He  uses  two  charts 
of  characters,  one  with  ordinary  letters,  and  the  other  with  the  letters 
printed  reversed  ;  these  being  intended  to  be  read  by  reflection  from 
mirror.  This  arrangement,  in  the  writer's  opinion,  excites  the  snspici 
of  the  patieut,  and  it  is  of  more  value  than  the  method  to  employ  a 
of  symbols. 

The  study  of  the  field  of  vision,^ — that  is  to  say,  of  indirect  vision, — of 
the  color-sense,  and  of  the  light-sense  in  a  malingerer  will  often  lead  to 
gross  contradictions.    So  far  as  the  field  of  vision  is  concerned,  the  mo 
lautastic  outlines,  having  no  relation  with  pathological  contraetious  or  wit 
pbysteal  and  physiological  laws,  may  be  obtained.    In  additioii,  there  is 
valuable  means  for  detecting  fraud :  that  is,  the  campiraetric  and  i>erjmetri<3 
ujrrisurcnicnt  of  the  limits  of  the  visual  field  and  of  vision  for  white  and 
other  colors,  aidiffermt  didatwes  and  on  different  daks.   In  this  cxjjcriment 
the  }iotieuts  who  cannot  rememl}er  the  limits  of  the  visual  field  in  the  dif- 
frn^iil  meridians  often  betray  themselves  by  the  tendency  which  they  have  to 
iasi*rt  that  they  see  at  practically  the  same  place  on  the  perimeter  or  cam- 
pimcler  the  t«st-object  which  is  submitted  to  them,  whatever  may  be  the  mm 

•  6«rth#l£my,  Amblyopie  double  liftnul^  proeM£  pour  1ft  dejmier  et  tnm\ 
t*MCUlU  vliudlo.    Ai\2hiv^»  de  mMecme  et  de  plmrmwcie  mUttnirefi,  1894,  t  xxWl  p.  285w 

•  lUhm't  SJmuUUon.  Klmische  MonaUbUtter  ftir  Augenheilkunde,  1806,  Blind  %t%w. 

•  X»  8«M,  I>ti  OeaichtafeldeinengiJTi|zj»  IBM.  H.  Wilbmnd.  Perimetry  aiid  its  Cliai- 
Tiltt*.   Sy«leiii  of  Diseases  of  the  Eye,  by  Norris  and  Oliver,  voL  iL  p.  318, 
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of  the  angle^ — that  is  to  my%  whatever  the  distance  whieh  separates  them 
from  tlic  apjmratus  may  be,  A  certain  ntimljcr  of  malmgerers  imagine, 
moreover,  that  tlie  farther  the  eye  is  situateil  from  the  fixation- point  on 
the  eampimetcr  or  perimeter,  the  Ices  distinct  should  be  the  vision,  and  the 
narrower  tlje  limits  of  the  field  of  vision. 

As  a  general  rule^  miilingerers  are  unacqnainted  with  central  and  annu- 
lar seotomata,  hemianopic  gapa^  and  only  complain  of  very  marked  concen- 
tric contraction.  It  is  necessary  to  attnch  great  importance  to  their  firet 
assertions  and  to  compare  these  with  the  subsequent  ones. 

Aa  in  the  case  of  central  visual  acuity^  the  measurement  of  the  periph- 
eral vision  presents  difficnlties  and  cannot  be  gotten  to  a  mathematical  cer- 
tainty- It  ditfers  with  the  different  instruments  tlmt  are  employed  to  de- 
termine iL  Perimeters,  for  example,  have  not  all  the  same  degree  of  regu- 
larity of  curv^ature,  so  that  the  distance  from  the  eye  to  the  fixation-point  is 
even  in  that  way  made  different  As  for  self-registering  perimeters  (Stevens 
and  Mc Hardy),  they  may  furnish  erroneous  answers  as  a  result  of  stretch- 
ing w^hich  the  cords  pulhng  the  test -disk  in  action  undeq^o. 

The  position  of  the  eye  in  the  orbit,  the  carriage  of  the  head,  the  eon- 
formation  of  the  face,  the  width  of  the  paljiebral  fissure,  the  diameter  of  the 
pupil,  the  depth  of  the  anterior  chamber,  the  size  of  the  test-object,  the  state 
of  the  refraction  and  aocoraraodation,*  etc.,  all  are  of  the  greatest  impor- 
tance. According  to  the  observations  of  Uscliakoff,  Reich,  and  Pietedi,^ 
the  visual  field  of  the  emmetrope  is  a  little  larger  than  that  of  the  myope, 
and  a  little  smaller  than  that  of  the  liypermetro|>e,  for  wliite,  blue,  and  red. 
Moreover,  tlie  visual  field  is  increased  by  the  act  of  accommodation,  wliich 
increases  the  refractive  ix>wer  of  the  crystalline  lens,  and  brings  the  pupillarj^ 
plane  nearer  tlie  cornea  (Liebreich,  Aubert), 

As  in  the  case  of  central  visual  acuity,  the  limits  of  the  field  of  vision 
are  normally  somewhat  variable  in  different  subjects,  and  at  times  even 
in  the  two  eyes*  Thus,  it  is  not  rare  to  find  contractions  often  degrees  and 
even  more  in  patients  without  there  being  a  question  of  a  pathological 
condition,  while,  in  other  subjects,  the  field  of  vision  is  found  to  be  more 
extensive  than  that  of  the  normal  average.  It  is  Indispensable,  therefore, 
to  take  into  consideration  these  causes  of  error  when  the  field  of  vision  in 
a  netirotic  subject  and  an  individual  affected  with  hystero-traumatism  is  to 
be  studied* 

The  examination  of  peripheral  vision  according  to  the  methods  of 
Bjerrum^  or  of  Groenouw*  gives  appreciable  results,  and  aUows  the  obser- 


1  Guilleryi  Accommfidation  und  Geak'htafcldemerigung*  Archtv  fur  Augenheilktinde, 
mn.  Heft  3,*S.  272-300. 

'Die  Auadt^hnuiig  der  Gesiebt^felder  fQr  wdsse  und  furbige  Objects  b©i  verschiedenen 
RefmctJoriiiiiutitanden.   Inaugural  Dissertalionf  BreslaUj  18%, 

'  Undergoegelesen  Jif  Synel,  Copenliftgen, 

*  Ueber  die  Seh^barfe  d-^r  NetxhttUtperiphcrie  imd  eine  neu©  Untersucbungsmethode 
derselbcn,    Arcbiv  fur  Augt^nbeilkunde,         S.  35. 
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Yatian  of  alterations  that  esca}>e  recognition  l>y  tliD  ordinar)*  metho(M 
examination,  Bjerrum  advises  placing  tin?  patient  iMjfone  a  black  curtaia, 
sitLiattnl  at  two  metres'  distance,  before  which  the  observer,  weariag  black 
gloves,  moves  small  ivorj  disks  of  different  sizm  that  are  attacbxl  ro  l»W 
sticks  one  metre  long-  Groenouw  arrives  at  analogous  resnlu  hy  mikiag 
the  |>atient  fix  upon  a  black  point  placed  on  a  white  ground, 

Siranlation  of  partial  achromatoj>sia  and  of  dyechroraati>pdIa  mn  be 
detected  by  means  of  Stll ling's  isochroraatic  tables^  or,  by  preference, 
means  of  thoae  of  Pfluger,  which  are  based  on  tlie  phenomenon  of  am 
The  color-blind  subject  who  looks  at  gray  letters  that  are  printed 
purple  sheet  and  are  covered  by  tissne-paper,  confuses  them  with  thegrou 
work,  winch  appears  gray  to  him  ;  while  a  nornial  eye  peiwivea  the  let 
which  stand  out  by  contrast  in  their  complementary  ci*lors.  In  the 
way  the  jjatient  who  declares  that  he  confuses  ml  and  green  if  be  is  made  trt 
look  at  these  two  colors  through  a  red  glass  ought  to  see  the  green  ilitrktr 
than  the  red. 

In  the  study  of  color- perception,  the  condition  of  general  jUumiDatioo, 
that  of  fatigue  or  rest  of  the  retina,  the  intensity  of  the  lights  the  parity  of 
the  cohered  surfaceSj  and  of  the  background  against  which  they  fipijear^ 
should  all  he  taken  into  consideration*  Langley  ^  has  e^ablished  the  &ct 
that  the  color-sense  is  appreciably  variable  in  the  normal  8tate. 

As  in  the  case  of  vistial  acuity ,  it  is  also  necessary  to  distinguisli  between 
central  and  peripheral  perception  of  colors.  The  latter  is  determiind  iu  i 
similar  manner  as  peripheral  visual  acuity,  eKcept  that  the  test-objali  m 
replaced  by  colored  tests,  made  in  the  order  of  green,  rtxi,  and  blue, 

A  considerable  diminution  of  central  visual  acuity  is  habitually  accoio- 
panied  by  the  apjiearance  of  a  central  scotoma  for  colors.  The  malingerer 
who  is  iguorant  of  this  relation  will  usually  betray  himself  bv  his  aaswm 

Certain  malingerers,  in  whom  the  light- reflex  is  normal  and  who  m 
count  fingei"s  easily  at  a  certain  distance,  deny  that  they  can  pemiw  A 
candle-flame  that  is  moved  in  their  vlsnal  field  at  two  metres*  distaiwe, 
although  ophthalmoscopic  examinatloti  may  fail  to  sliow  anything  abao 
(Groenouw^. 

In  other  instances  tests  with  the  photometer  may  be  ne^tive  altbi> 
before  the  sitting  is  over  the  subject  may  very  easily  find,  for  exarapK 
sj>ectacles  that  have  been  placcJ  on  a  table  in  a  dark  room  (Groenouw). 

IIL— HYSTERO^TRATJMATIC  AMAUROSIS  AND  AMBLYOPI 

Particnlarly  difficult  sometimes  is  the  diagnosis  of  hysterical  or  hv? 
traumatic  amaurosis  and  ambiyopia.    The  study  of  the  compIe3£  morHd 
state,  whioh  is  found  in  a  great  number  of  the  victims  of  serious  injufi^ 

^  Energy  fiTid  Yr&irnj*  American  Journal  of  Sdenee,         pp.  8{>9-37d, 
*  Ucher  eini^e  Mitt<^l  zur  EntUrvung  sinmlirter  Scbwacbsichtigkeit  Monitfcbiift 
fur  UtifaUbeilkunde^  ISdl,  Nr.  6, 
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and  ]Q  particular  of  railroad  accidents,  has  been  enrichetl  in  recent  yeai^  by 
numerous  works,  wlik'li  hii%'c  thrown  sonic  ligbt  on  the  patliogeuj  of  these 
mauifestationSj  of  which  some  at  least  are  most  fantastic,  and  were  formerly 
ascril.ied  to  malingering,  Fornierlv,  when  the  hystero- traumatic  neuroses 
were  l)ut  little  or  not  at  all  known,  the  medical  expert,  if  he  did  not  find 
some  Directive  signs  revealing  an  oi-ganic  lesion  in  the  eomplain ant,  came  to 
the  conclusion  that  the  case  was  one  of  malingering.  Now  there  are  some 
exceptional  ea^es  in  which  objective  symptoms  are  almost  wanting,  or  which 
remain  indefinite  ;  but  e%^en  in  these  types  there  remains  a  suffieient  symp- 
tomatic grouping  which  is  found  uniformly  in  all  such  cases  (including  the 
injured  ^vho  do  not  claim  damages)  for  a  oomj>etent  observer  to  form  his 
judgment  upon.  Moreover,  the  perfect  simulation  of  a  group  of  symp- 
toms that  are  so  complex  will  be  most  difficult  even  to  a  physician  who  is 
fiimiliar  with  all  the  signs  of  the  disease.  It  is  doubtless  unnecessary  to 
deny  simulation,  but  statistics  show  that  it  is  much  rarer  than  certain 
authors  have  been  prone  to  assert. 

If  the  hope  of  a  large  indemnity  induces  unscrupulous  individuals  to  ex- 
aggerate or  e\*tn  to  feign  some  subjective  functional  troubles,  sueh  as  daz- 
zling, intense  photophobia,  ocular  or  periorbital  pains,  inability  to  continue 
the  work  of  reading  or  writing  beyond  a  few  minutes*  time,  etc.,  there  are 
other  symptoms,  the  simulation  of  which  is  difficult  for  a  prolonged  period. 
Sueh  are  the  iris- reflexes,  stmbismns,  muscular  iusufficieney,  diminution  of 
the  visual  field,  lessening  of  the  amplitude  of  accoraniodation,  etc.  Many 
subjects  acquire  nevertheless,  by  practice,  the  faculty  of  squinting  out- 
ward, inward,  and  especially  down  and  in;  and  we  know  that  a  certain 
degree  of  myosis  is  the  result  of  the  oonvergence,  Schwarz^  and  Lechner* 
hav^e  published  observations  of  patients  who  could  voluntarily  add  net  and 
abduct  one  eye,  the  other  remaining  fixed  on  one  point  Becliterew^  and 
Szontagh,*  have  called  attention  to  instances  of  voluntary  dilatation  of  tlie 
pupil. 

Exaggeration,  which  is  common  enough,  is,  on  the  contrary',  usually  to 
some  extent  of  the  unconscious  and  suggestive  types.  All  medico-legal 
experts  know  that  the  delays  and  anxieties  of  a  lawsuit  aggravate  most  of 
the  symptoms,  while  a  verdieti  as  a  rule,  brings  a  sort  of  relief,  with  a 
notable  improvement,  even  when  the  deeSaion  of  the  court  is  less  favorable 
than  might  have  been  hoped. 

The  ocular  symptoms  of  hysteria  are,  moreover,  so  ]>ecii]iar  that  it  is 
customary  to  describe  them  under  the  term  of  the  '*  hysterical  eye,"  *  They 


^  UetHJr  willkilrliche  ©insciiige  Augenbewegungen,  CentTMlblntt  fur  pmlctiscbe 
Augenht?Ukufidei  181>7,  August* 

'  Abnorme  wiUkurliclie  Augenbewegungon.    Archiv  ffir  Oj  hthalmolgie^  1898,  S3. 

*  Sur  k  diliilfltioii  volufitalrG  de  la  pupille.    Nevrologiicbefilti  veslnik,  18©5,  iii.  1- 

*  Dnutatitm  voluntaire  dea  pupUles.    Le  Mprcredi  n^idifule,  1895,  200, 

*  Pnnsiji  r,  Lob  nmriiftstations  oculairefi  do  riiy«t^rie.    Thdse  de  ilontpellier,  1892* 
Vol,  1V,-57 
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consist  esaenttallv  in  an  aj93oemtion  of  sensorv  distil rbanoea  and  disorders 
the  intnnsic  and  the  extrin,^!c  muscular  systems  of  the  visual  oi^ns. 

Amblyopia  or  amaurosis  of  the  hystero-tniumatic  type,  whieh  is  or 
narily  unilateral  at  first,  is  characterized  by  the  absence  of  ophtliahiioscopie 
signs  and  clearly  nianift'^t  anatomical  lesionSj  by  an  abolition  or  a  more  or 
less  marked  lowering  of  central  vision,  a  diminution  of  tlie  liglit-sen^, 
concentric  contraction  of  the  field  of  vision  for  wliite  aud  colors,  and  by 
invertetl  oi-dcr  of  the  color-fields.  Other  more  or  leas  constant  ocul 
symptoms  (paresis  of  convergence)  (Hubscher)^  accommodative  asthenop' 
spasm  of  the  iris  and  ciliary  muscles,  monocular  diphvpia  and  jiolyo  * 
(Parinaud),  astigmatism,  macropsia  or  miempsia,  hemianopsia^  erythro-  * 
or  hemierythropsia,  ophthalmic  migmine,  contractions^  and  less  frequently 
jmmlyses  of  the  extrinsic  musi'lcs,  inequality  of  the  pupils,  etc,j  can  all  be 
Been :  while  a  characteristic  evolution,  variability,  mobility,  and  contra- 
diction of  symptoms,  abruptness  of  onset  and  recovery,  the  effect  of  sug- 
gestion, of  the  magnet,  etc.,  are  all  recognisable. 

Inequality  of  the  pupils,  considered  until  recently  as  a  sign  of  organic 
disease,  is  observed  in  traumatic  neurasthenia  or  hysteria,  coutrarj'  to  the 
opinion  of  Charcot,  Bouveret,  Sceligmiiller,  and  others.  The  question  ih^ 
is  usually  given  to  decide  is  tliat  of  myosis  and  of  spasmodic  mydriasis  or 
sympathetic  origin.  Nevertheless,  Donath*  aud  FraenkeP  have  published 
a  case  of  mydriasis  which  was  due  to  paralysis  of  the  common  motor  oculi 
(with  abolition  of  action  t^j  light,  and  to  accommodation,  with  insoscepti- 
bility  to  the  action  of  eaeriue)*  This  mydriasis  liabittially  atxiom panics  tlie 
flensitivo-sensorial  forms  of  snpesthesias  and  amaurosis,  but  it  is  iudepe:: 
dent  of  the  latter.  It  has  the  characteristics  of  an  organic  nuclear  mydri- 
asi,^,  from  which  it  differs  by  the  spontaneous  and  the  more  or  less  rap- 
recovery  at  the  time  when  the  other  hysterical  phenatnena  disap{ican 

A  symptom  that  is  no  le^?9  characteristic  of  unilatei-al  hysterical  anmu* 
rosis  is  its  poMer  of  disappearing  during  binocular  vision.  Attention  has 
not  been  given  in  this  part  of  this  work  to  the  different  interpretations  that 
have  been  offered  to  this  apparently  paradoxical  fact:  the  existence  of  a 
double  cortical  centre  of  vision  (Pitres),  or  of  a  double  function,  of  which 
one,  sj>ecial  (binocular  vision),  may  be  intact,  while  the  otlier  (monot^ular 
vision)  is  affected  (Parinaud);  unconscious  suppj-essfon  of  the  normally 
pei-eeived  visual  image  by  a  dyDamogenic  action  of  the  bealtliy  eye  that  is 
exciletl  by  light  (F^r6,  Bernheim,  Janet),  etc. 

Amblyopia,  at  fii3t  unilateral,  as  the  wTiter  has  said  above,  bccom 
bilateral  at  a  more  advanced  period  of  the  disease,  and  it  is  ah\*ay8  mon* 
pronounced  in  the  eye  that  is  situated  on  the  hemianiesthetic  side.    It  ' 
the  same  with  tbe  contraction  of  the  visual  field,  whieh  is  iTgnlarly  oonoe 

*  Hvstt'rUch*;  PupiUen  uud  AecommodatSotii  lahmunfir  geheilt  da«:h  lijpnolia** 
Suggestian-    Deutsche  ZeitAfbrift  fiit  Nervenbtfilkutitle,  1692,  8.  217-2&0, 

*  L.  Atimrid  and  Ffaotikel^  M jdriaav  spo^modlque  f*t  mydriase  pikralytiquo  unikti 
byn^Hqiifc.    Bijvue  de  mMccinei  1896,  Ot'tobej'  10. 
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trie,  from  tlie  perlpliery  to  tlie  centre,  except  in  some  cases  m  wliicli  there 
id  at  the  same  time  a  coatraction  and  a  mtxlifieatioLi  in  elmpc.'  The  limits 
of  the  field  of  vision  for  colors  no  longer  correspond  to  the  normal,  nor 
do  they  extend  to  that  of  the  field  for  white.  Thus  the  limits  for  blue  con- 
tract moist,  and  pass  within  thoae  of  red.  At  the  same  time  a  rctluction  of 
the  light-sense  and  of  the  color-sense  m  found,  Violet  and  blue  disappciir 
firstj  fulloweti  by  gi^een  and  yf^low^  ami  finally  by  red>  The  field  of  vision, 
the  light-sense,  and  the  color-sciiiso  follow  the  variatious  in  Bcnsatioii,  and 
present  the  phenomena  of  transferrence.  It  is  altogether  exceptionally  that 
an  enlargement  of  the  field  of  vision  Ikis  been  obsc^^ved  witli  hy[>encsttiesia 
of  the  light-scnsc  (S,  L.  FRumd^)  and  the  color-sense  (Frinkl-Huehwart 
and  Topolanski*).  A^tbenopic  troubles,  spiism,  and  part.¥iis  of  accommoda- 
tion are  common  and  verj"  obstinate,  but  they  are  essentially  variable  in  their 
intensity.  Moat  of  the  patieiits  complain  of  niigraine,  a  feeling  of  tensioHj 
pains  in  the  eyes  and  around  the  orbit,  photophobia,  and  das^zling.  They 
are  also  gi^atly  disturbetl  by  the  impot=sibility  which  they  find,  after  a  few 
moments  of  application,  to  eimtinnc  to  read  or  write  on  account  of  an 
increasing  tendency  of  the  headache  and  a  doubling  of  the  lettei^  (nervous 
or  hysterical  iisthenopia  and  kopiopia). 

Very  oAcn,  in  addition,  there  ai^3  spa^m  of  the  accommodation  and  a 
slight  degree  of  ptosis,  with  laerymation,  and  a  variable  amount  of  injection 
of  the  conjunctiva. 

Almost  all  the  eases  present  hemianaBsthesia  with  insensibility,  and  even 
analgesia  of  the  cornea,  the  conjunctiva,  and  the  eyelids.  Distuj  bances  of 
reflex,  attacks  of  palpitation,  fibrillar  tix^mblingof  the  muscles  of  tijc  upjxT 
limbs,  more  particularly  of  tlie  lip,  with  spasms,  persistent  iiis^nnnia,  and 
gastro-intestinal  symptoms  (Eouvei-et),  perversion  of  taste  and  smt  ll,  disturb- 
ances of  si>ecch,  etc.,  may  all  be  present.  Hypnotism  and  suggestion  exert  a 
most  remarkable  influence.  Borel  has  sueceetled  in  inducing  ptosis  and  stra- 
bismus by  suggestion,  jii«t  as  Babinski  has  managed  to  produce  an  attack  of 
ophthalmic  migraine.  With  a  c^ertain  amount  of  experience^  amblyopia  and 
most  of  the  ocular  disturbances  just  pointed  out  may  be  made  to  disa|>pear 
by  the  same  means.  A  great  many  authors,  such  as  Fontan,  Alario,  8gn xsso, 
de  Bono,  Hitzig/  etc,  ha%'e  published  conclusive  instances  of  tin's  ability. 

The  establishment  of  all  these  symptoms  in  an  iiijuiW  pemm  of  suspected 
neurotic  heredity,  and  who  fails  to  show  any  sign  of  constitutional  disturb- 
ance (alcoholism  and  syphilis),  permits  the  diagnosis  of  a  hystcro-tmumatjc 
amauiTisis  or  amblyopia, 

*  J.  K.  Mitchell  and  d«  Schweimt?,  A  Further  Stud j  of  Hysterical  Cwm  and  tbnr 
FieMi  of  Yision.    Jtmnml  of  Nervous  Dbeo^,  1804. 

'  Ucber  cerebrul  bedingle  optkcho  Hjperastbe^ic,  Nuurejldgiichea  Centralblatt  ^  1602, 
Nr.  17. 

■  Znr  Kenntnii^a  der  AugensymptoTne  bei  N^urosen.  BcUfSge  zur  Augcnheilkuiide, 
189a,  Heft  ii.  B,  46. 

*  Ueber  einen  durcK  Btmbifsinm  und  nnderc  AuFrerisjmptonie  au^ez<;)cbDetou  Fwll  vvo 
Hysteric.    Berliner  kUni&ebu  Wuchensebriftj  1807,  Nr.  7, 
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Tbc  fiiets,  however,  tbat  the  jmtient  lias  do  approciable  legion  of  1 
that  he  i^taiiis  hh  Qormal  iria-reflexcs,  and  that,  altliough  blind  ia  mui 
lar  vision,  he  oevertliel^  enjoys  binocular  vision,  and  moves  about  m\ 
besitatioEL  m  a  neighborhowl  ^vhich  is  unknown  to  him,  esi>ecially  wWd 
thinks  he  is  unobserved^  give  suspicion  that  there  is  imposture.   Tlik  it 
particularly  so  if^  when  subjected  to  various  exi>eriments,  he  falls  InUi 
ordinary  mistakes  of  malingerers^    Undoubtedly,  hysterical  subjects  nujj 
fei^n  amaurosis,  but  it  is  more  frequently  a  question  with  them  of  aii  in- 
voluntary simulation.   Moreover,  it  is  sometimes  difficult  to  det-ide  wilhi 
any  reservation,  unless  the  patient  confesses,  betiveen  a  simulated  ai 
hysterO' trauma  tie  amaurosis  or  amblyopia.    In  the  latter  ca^e  it  is 
that  most  frequently  other  visual  and  genei-al  symj>toms  of  a  sj^ecial 
that  are  peculiar  to  the  nervous  atfection  which  make  the  diagnosis 
are  associated  with  it. 

The  question  arises,  is  it  necessary  to  consider  the  concentiic  conti 
of  the  field  of  vision  in  patients  that  are  affected  with  hystero-trautaj 
as  always  iraaginar}'  and  feigne*!^  as  certain  atithors  contend  (Hirschbef^ 
Kiedcuj  ioco  diato)f  for  the  reason  tliat  with  these  individoals  onmit 
is  never  affected,  while  it  is  markedly  disturbed  in  cases  in  which,  fi>i 
stance^  thej'c  k  a  contraction  tliat  is  symptomatic  of  an  organic  affecti' 
the  visual  apparatus,  as  atrophy  of  the  optic  nerve?  It  may  be  remarl 
with  Grocnouw,  that  in  the  street  such  a  patient,  by  relax  iog  bis  ac^oi 
dation,  possesses  a  larger  visual  field  than  that  which  has  been  m^isn: 
the  perimeter,  and  that  the  periphery  of  the  retina,  which  is  tnscnsihl 
small  test-objects,  is  not  so  to  the  large  ones  that  serve  for  ordinarv  oi 
tation.  In  reality  the  images  are  perceived  in  an  unconscious  way  over 
whole  extent  of  the  retina,  and  the  patient  sees  without  taking  any  nui 
the  fact»  Concentric  contraction  of  the  field  of  vision,  the  pathogno] 
mark  of  hysteria^  as  Ima  been  demonstrated  (rfii^le  de  la  Satp^irii 
and  W'hich  is  observetl  also  in  other  ocular  or  general  affections  (aniist' 
of  retina,  hemenilopia,  paralysis  of  the  accommodation,  traumatic  m 
sis,  diphtheritic  paralysis  (Konig),  etc*),  is  associated  most  frequently  with 
another  symptom,  which  consists  in  an  instability  of  tlie  limits  of  tiif 
\dsual  field  and  a  more  marked  contraction  of  them,  actx>rdin^ 
test -object  is  moved  from  the  periphery  to  the  centre  of  the  pcriui**f^ 
in  the  reverse  direction.  Most  authors  consider  this  symptom  the  resii: 
a  kind  of  fatigue  of  the  nervous  system  w^hich  is  proper  to  this  catcgonr 
patients,  while  others  refer  it  to  tlie  visual  centre  (Schiele),  to  the 
(  Wilbrand,  O.  Konig),  or  simply  to  physiological  fluctuations  (fatigoe] 
the  atttnricvn.    The  believers  in  the  last  theory  (Simon,*  Saldoaoi 

*  Eleveiith  InternfttioTial  Congrpsa  of  the  Me<jical  Stioncps,  1894. 

'  Ueber  die  Eiit»i«hung  der  Kogennnnten  Emiiidunge^nk^hemuTigeti  des  Qetidbtsfelda. 
ArcMv  fur  Ophtbulmologie,  Band  xl,  Abth.  it,,  S.  276-307. 

^  Ueber  die  aogen&nnte  patUologi^be  ITeUbautermudung,  Berliner  Etiiiik,  19H 
Heft  174. 
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Fr*  St'hultze/  Voges,  Schniidt-Rimpler*)  have  remarked  that,  far  from 
always  diminiahiDg  as  a  I'esult  of  perimetric  measure oieuts  cootiuued  for  a 
long  period  of  time,  the  field  of  vision  enlarges  with  certain  patients  duriug 
the  comise  of  the  examiuatton,  and  that  for  this  purpose  it  is  sufficit  nt  to 
strongly  attract  their  attention.  The  observations  of  Petei's,'*  Karl  Voges,* 
and  Sohmtdt-Rimpler  in  the  clinic  at  Gottingeu  have  established  the  fact 
that  the  fatigue  of  the  visual  field,  its  iustabilityj  and  the  concentric  con- 
traction, pointed  out  aa  sympt<ims  that  are  peculiar  to  the  traumatic  neuro- 
sis,  are  found  equally  in  a  large  number  of  htalthy  subjects,  and  with 
grtater  reason  in  hysterical  subjects.  Hence  arise  these  extraordinary 
visual  fieldsj  the  limits  of  which  vary,  as  it  were,  with  the  will  of  the 
physician  who  examines  and  arouses  to  a  greater  or  less  degree  the  atten- 
tion of  the  patient.  The  variations  in  observation  are  produced  from 
different  causes,  among  which  are  differences  in  methods  of  examination 
and  in  the  apparatus.  It  is  necessary  also  to  take  into  consideration  the  in- 
fluence of  the  accommodation  (Groenouw),  the  size  and  the  illuminatiou  of 
the  teet-objects,  the  state  of  dilatation  of  the  pupil,  and  the  adaptation  of 
the  retina  (Wil brand). 

Aoajrding  to  Jolly,*  untruthfulness  is  common  among  hysterical  chil- 
dren, but  in  accordance  with  Schnabel,*  it  is  not  ofleii  seen.  Malingering 
is  possible  with  patients  who  arc  affected  with  tmuniatic  hysteria,  and  is  far 
from  being  rare,  as  Opiieuheim  and  Knopp  contend,  but  its  existence  must 
not  be  slightingly  admitted.  It  is  often  a  question,  as  the  writer  has  pre- 
viously said,  of  defective  attention  or  of  the  psychical  exclusion  of  the  pe- 
riphery of  the  field  of  vision,  tlje  proof  of  t!iis  being  that  if,  unknown  to 
the  patient,  this  periplieral  zone  can  be  excited,  the  fact  that  it  is  sensitive 
becomes  established. 

Concentric  contraction  of  the  field  of  vision,  in  traumatic  hysteria,  has 
a  mucli  greater  objective  value  in  proportion  as  it  is  slight  and  conforms  to 
physical  laws  (WiJ brand  and  Saenger^},  Under  such  conditions  it  is  ex- 
tremely difficult  to  simulate.  To  expose  this  simulation  recourse  can  be 
had  to  perimetric  measuremeut,  made  at  different  and  considerable  dis- 
tances, with  test-objecta  of  different  sizes  for  white  and  colors.  Another 

*  W<*i  teres  uber  Nervonerkmnk  no  gen  n^'h  Trauma.  Deutacho  Zeitechrifl  fur  Nerveii- 
heilkunde,  Bnnd  i,  445. 

■  0elier  Ge3it;htsfeldermudiing  und  Gesichtsftildeinen^iing  mit  BeriieksielitJgung  der 
Simtilation.    Wkner  medij^iDwhe  Wochenscbrifl^  1895,  Nr.  4S. 

'  Utfberdaa  Yi^rkommeTi  uncS  die  Bedeutung  dei  sagenannten  Verehi«bungstypufl  del 
GesicbtBfeldes.    DputBcho  Z*?it&chrS(lt  ftir  NervetiliMlkutide,  Bund     S.  302* 

*  Die  Erniudiing  des  Gesichtsfeldes^  neue  Vefsuehe,  p'tc.  PreUscbrift  und  Bl^erta^ 
tif>n,  G6ttin|2:en,  1895. 

^  Uebor  Hynterio  dor  Kindor.   Berliner  kUniscbe  Wochenscbrlfl,  1892,  Kr.  34 
"  Ueber  ein©  Spbstorung  durch  Sugg(^lion  bei  Kiodern.  Pmger  tnediciniBche  Wochen- 
«cbrifl,  1893,  Nr.  10. 

^  WilbrHnd-Safenger,  U&her  Sehitdmn^n  bei  flmctinnenen  Nervenleiden,  1892,  WO* 
brand,  Ueber  die  Yeraiiderungen  dea  GcBichlsfeldea  bei  den  tmumaliscben  Neuroien, 
DflUtscJie  mediciniscbe  Wocben&chrifl,  1892,  Nr.  17, 
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metbud  for  the  detection  of  this  simaktkin  has  been  pointed  out 
Schmidt-liinipler,  and  consists  iii  an  exam  iuat  ion  timt  is  made  with 
thirty-degree  prism. 

Schmidt-Riiijpler  (hco  ciialo)  advises^  in  the  latter  case,  that  while  the 
test  object  is  situated  on  tlic  limit  of  the  field  of  vision  of  one  eyi^  but 
is  still  seen  by  the  i>atientj  a  pi'ism  tliat  Is  ton  strong  to  be  overmme  bt 
placed  before  this  eye,  botli  eyes  being  open.  It  is  necessary  to  make  su 
before  the  adjustment  of  the  prism,  whether  tlie  test*object  is  set^n  by  bo 
eyes  or  by  one  only.  In  the  former  case,  if  there  had  bt:en  iiimulation,  the 
patient  would  have  said  that  he  saw  two  objects^  the  true  and  the  fal^e 
image*  If,  on  the  oontnuTj  he  had  been  honest,  he  woidd  have  sec*n  but 
one  object*  If^  originally^  the  object  is  seen  by  one  eye  only,  then,  if  the 
patient  is  truthful,  the  prism  placed  Ijcfore  this  eye  makes  the  object  dis- 
appear; the  jjatient  st^es  nutlting.  In  the  ca^e  of  simulation,  the  objedj 
remains  visible,  but  with  priJ^jmatically  colored  edges.  I 

IT.— FEIGNED  BLINDNESS  OF  BOTH  EYES,  VI 

Simulation  of  complete  blindness  is  altogether  exceptional,  because  of 
the  extreme  inoonvenienoe  which  it  entails  in  the  acts  of  ordinary  life. 
It  would  be  necessary  J  besides,  for  the  impostor  to  |wsseE>s  an  exoeptionil 
degitni  of  cleverness  to  be  able  to  adapt  himself  suddenly  to  the  classidl 
attitude  and  gait  of  a  blind  man,  who  moves  forward  "all  in  one  piece," 
with  hesitating  step,  his  hands  stretchetl  out  before  liim,  an  exprcstsionlcss 
face  and  dull  stare,  his  eyes  raised  towaixls  heaven,  and  eyelids  that  are 
motionless  in  front  of  a  bright  light,  or  before  an  objeti  with  whirh  he  Is 
threatcnctl  to  be  struck.  If  objective  exaniination,  followed  by  methodi- 
cally performed  functional  examination,  has  failed  to  revml  anything  ab* 
normal,  and  if  the  patient  has  an  iuterest  in  deceiving,  doubt  at  once  arises. 
However,  hysterical  subjects,  simple  ci>nscripts,  or  tin  fortunate  amblyopes 
are  occasionally  seen  who  attempt  to  play  this  comedy. 

The  indications  furnished  by  tlie  direction  of  the  visual  axes,  by 
pupillary  aperturej  and  the  play  of  the  irides  are  the  most  inijwrtant. 
both  pupils  remain  dilated  and  the  irides  are  motionless  on  a  audilen  access 
of  a  flotxl  of  light,  blindness  is  probable.  In  order  to  obtain  more  com- 
plete information,  the  following  question  must  be  put  to  the  jmticnt :  When 
did  the  absolute  loss  of  sight  occur?  If  he  answers  that  he  has  lieen  blind 
for  a  long  tiniCj  this  fact  is  a  matter  of  common  knowledge  in  bis  neigli^ 
borhood,  and  ophthalmoscopic  lesions,  as  a  rule,  should  be  found.  If,  q|| 
the  contrary,  he  asserts  that  the  blindness  is  of  recent  date,  and  if  its  onset 
has  been  sudden,  it  may,  exceptionally,  not  be  revealed  by  any  actual  ob* 
jective  sign.  In  this  ciase  time  must  l>e  asked  fur  l>efore  an  opinion  is 
formed.  A  close  watch  must  be  kept,  and  if  it  is  a  question  of  a  lesion  of 
general  nutrition  or  of  the  nervous  system,  the  diagnosis  will  be  surel 
established  some  months  later. 
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Schmidt-Rimpler  *  has  reeommcnded  in  these  mses  a  test  which  con- 
sists in  makhig  the  patient  look  at  his  own  hand  held  at  a  short  distance 
from  the  eyes.  While  the  genuine  Wind  man  will  suet^ed  easily  enough, 
because  his  muscular  sense  tells  him  the  position  of  his  hand,  the  malingerer, 
on  the  eontniry,  will  affect  to  look  in  an  entirely  different  direction,  for  fear 
of  exciting  the  idea  that  he  really  sees*  It  is  true,  however,  thaty  for  the 
same  reason,  Bonie  who  are  really  blind  may  behave  in  a  similar  way* 

The  simulation  of  double  amblyopia  is  also  difficult  to  expose^  and  in 
many  teases  it  will  be  found  im[>ossible  to  determine  with  certainty  the  degree 
of  lowering  of  visual  acuityj  since  the  indications  by  which  a  comparison 
of  the  normal  organ  with  the  one  that  is  declared  lUseased  are  lacking. 

Two  types  mity  pr^nt  themselves ; 

L  The  complainant  declares  tliat  he  can  easily  get  about  and  recogniie 
large  objects,  yet,  when  plaoed  in  front  of  a  printed  test-chart  and  very 
near  the  lettei^s,  he  cannot  distinguish  them. 

Having  ascertained  that  the  patient  is  an  ametrope,  that  no  ophthalmo- 
seopic  lesion  is  present,  and  that  the  field  of  vision  and  the  color-sense  are 
normal,  he  is  asked  to  decipher  some  printed  characters  after  his  eyes  have 
been  provided  with  very  strong  convex  lenses.  If  he  does  not  admit  any 
imjirovement,  it  is  right  to  believe  that  he  is  voluntarily  deceiving. 

2.  The  patient  claims  only  a  dimiuution  of  visual  acuity,  and  is  appar- 
ently only  able  to  read  the  lai^e  sizes  of  the  test-type.  In  this  ty^Kf  of 
complaint  it  is  easier  to  take  hira  by  surprise.  One  or  another  of  the  tests 
which  have  been  previously  noted  can  be  used,  and  in  most  instances  will 
be  decisive. 

Though  the  simulation  of  binocular  blindness  involves  so  many  diffi- 
culties and  inconveniences  that  it  has  rarely  been  resorted  to  by  ext>ert 
malingerers,  yet  it  has  been  quite  frequently  observed  in  hysterical  subjecta 
All  authorities  have  hithert*j  admitted  that  do  objective  test  could  be  ap- 
plied til  its  detection,  and  that  only  patient  waiting  and  careful  watching 
could  discover  it.  Etherization  has  been  suggested  by  Hutchinson,  in  the 
expectation  that  as  the  effect  of  the  anDssthetic  passed  off  the  simulator 
would  prt)bably  expose  his  ability  to  see  before  his  consciousness  was  suf- 
ficiently restored  to  enable  him  to  resume  the  deception, 

Priestley  Smith  has  recently  proposed  a  valuable  objective  test  which 
is  based  on  the  direction  of  the  visual  axis,  as  shown  by  the  von  Graefe 
prism  test.  This  means  of  detection  has  long  been  known  and  occasionally 
used  in  the  examination  of  cases  of  ermulated  monocular  blindness.  In 
1867,  von  Welz  suggested  the  placing  of  a  prism  of  from  ten  to  twenty- 
five  degrees  before  the  supposed  amaurotic  eye,  with  its  base  out,  while  the 
simulator  is  made  to  read.  He  states,  To  see  singly  the  eye  will  deviate 
inwards,  and  will  recover  itself  the  moment  the  prism  Is  removed,'' 


1  Notiz  fiir  die  Unt<?rsuchuiig  auf  Simulation  von  BUndheit.  Beriiuer  klinische 
Wochenscbrin,  1876,  0.  o25. 


904  SIMULATED  BLINDNESS* 

It  does  not  seem  to  have  occurred  to  any  one  to  aj^ply  tin's  ^'mple 
to  the  detection  of  the  simulation  of  binocular  blindut'*^  until  Pr 
Smith  employed  it  in  the  fullowing  case 

A  few  raon  hs  ago  a  prisoner,  awaiting  trial  for  bniTglaiy 
violence,  awoke  one  morning  to  tind  himselfj  he  said,  blind  in  liodi 
The  prison-surgeon  had  no  doubt  that  he  was  shamming,  but  wanted  pcd* 
tive  evidence  :  so  we  examined  hini  together*  Tlie  man  declared  binit^lf 
to  be  quite  blind  in  both  eyes,  and  acted  the  ^lart  of  a  blind  man  fajrly 
wellj  though  somevvliat  overdoing  it  The  Irides  were  already  under  ik 
influeni-e  of  atropine,  and  cou]d  tbea^fore  give  no  evidenees  to  light-t^Bei, 
A  liglited  candle  was  placed  befoi'e  bim  in  a  dark  room*  He  was  noire* 
quired  to  look  at  the  candle,  being  nominally  blind,  but  the  candle  waa 
placed  about  where  he  appeared  to  be  looking.  A  pridm,  with  its  taac 
inward,  wajs  then  placed  before  one  eye>  Instantly  the  eye  moved  oatwird. 
The  prism  was  removed  and  the  eye  moved  inward.  The  man  was  bid 
that  his  blindness  would  certainly  disappear  as  quickly  it  came,  aad 
probably  nnJerstoiid  that  the  fraud  would  get  him  into  more  tmiibleif 
continued.  Hie  sight  was  soon  restored.  If  this  subject  oould  have  car* 
ried  his  blindness  into  the  dock,  a  merciful  judge  and  jury  might  not  im- 
probably liave  felt  that  a  higher  tribunal  had  already  visited  him  with  i 
heavy  punish meut,  or  at  least  that  he  was  incapacitated  for  further  (rime, 
and  would  have  dealt  with  him  very  leniently.  As  a  matter  of  fact,  he  ws* 
a  particularly  daring  and  dangerous  criminal,  and  had,  during  a  previous 
imprisonmeut;  attempted  the  life  of  a  prison -surgeon*  He  received  a  long 
sentence,*' 

In  the  performance  of  these  tests  a  prism  of  ten  degrees  is  a  conveoieut 
one,  as  few  subjects  with  binocular  vision  will  be  met  with  who  will  m\i 
unconaciuusly  overcome  its  effects  w^hen  it  is  held  with  its  base  towards  tlif 
temple.  The  possibility  of  heterophoria  must,  however,  be  borne  in  mijid, 
and  the  prism  must  he  varied  in  strength  and  direction. 

It  is  not  necessary  to  darken  the  room  and  to  use  a  flame.  Indeed, 
perhaps  better  not  to  do  so  as  an  experienoed  malingerer  might  pu: 
avoid  looking  in  the  dti-ection  of  the  light  If  a  prism  be  woro  fof 
awhile  in  a  lighted  room,  the  eye  will  deviate  to  correct  the  diplopia  of 
rounding  objects,  and  will  resume  its  normal  position  when  the  prison  is 
moved.  Even  if  one  eye  is  really  blind,  the  seeing  eye  will  move  beliioJ 
the  prism ;  but,  in  that  t^se,  the  blind  eye  will  move  in  the  same  direction 
and  to  the  same  extent  (Jacksfm).  This  form  of  movement  may  ako 
if  there  is  vision  in  each  eye,  but  not  if  there  is  binocular  fusional  v 
In  concf>mitant  squint,  in  which  the  power  of  c^onjugate  movement  ii 
lost  but  binocular  vision  is,  the  squinting  eye  will  move  in  the  same  dlrec^ 
tiott  as  ihe  other.  When  from  a  high  degree  of  amblyopia,  or  otlier  eaWi 
the  subject  floes  not  fix,  the  test  may  fiiih    In  high  myopia  tlie  test  is 
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likely  to  fail  for  distant  vision  but  may  hold  good  for  near.  A  malingerer 
might  refuse  to  look  in  the  direction  of  a  flame,  but  would  find  it  difficult, 
if  he  had  good  binocular  vision,  to  avoid  <'orrecting  the  diplopia  of  sur- 
rounding objects  in  a  lighted  room.  Although,  therefore,  the  failure  of 
either  eye  to  move  behind  the  prism  is  not  an  absolute  proof  of  complete 
blindness,  yet  such  movements  make  the  presence  of  vision  more  certain. 
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In  asking  for  au  article  upon  the  subject  of  the  ocular  signs  of  death 
the  editors  of  this  System  have  obeyed  a  very  oommendable  impulse.  They 
have  aimed  to  satisfy  the  curiositj^  of  those  who  ask  if  the  organ  which 
they  have  made  their  special  .^tiidy  can  play  a  useful  |mrt  in  the  elucidation 
of  the  interesting  problem  of  the  signs  of  death. 

To  fulfil  what  is  expected  of  me,  I  deem  it  necessary,  livithout  losing 
sight  of  my  subject,  to  leave  it  for  a  moment,  and  to  remind  the  reader 
what  investigations  have  herctofoi^  interested  men  concerning  death,  what 
motives  have  actuated  them  to  study  it  scientifit^lly,  and  what  means  have 
been  employed  for  that  end.  As  for  the  moral  side,  by  which  we  mean  the 
passing  aw^ay  of  those  with  whom  we  have  livody  their  death  impses  on  us 
a  diity,~crnelj  it  is  tmc,  but  more  imperative  than  cruel,— that  of  disposing 
of  their  iiemains.  This  end  can  be  obtained  only  by  the  destruction  of  the 
body, — rapid,  if  it  be  consigned  to  the  flames  or  if  it  be  ex|joscd  to  the 
action  of  very  jiowerful  agents;  slow,  if  it  be  left  to  the  disintegrating 
power  of  the  earth.  Before  this  is  done^  care  should  be  taken  to  un- 
derstand the  signs  which  our  bodies  prest:'nt  after  deaths — signs  that  are 
capable  of  establishing  the  reality  of  death  beyond  peradvcnture.  Because 
death  is  so  complex  an  afiair,  it  ought  to  be  considered  as  the  sum  of  a 
numlier  of  special  deaths.  To  understand  death  it  is  necessary  to  under- 
stand lifey  and  we  know  that  onr  ideas  of  the  one  have  kept  pace  with 
our  ideas  of  the  other.  This  problem  has  always  remained  uncertain  and 
undecided. 

Even  in  olden  times  evidences  of  research  as  to  the  signs  of  death  are 
not  wanting.  Galen,  Celsns,  Zacchias,  Ambroise  Par^,  and  Hallcr  have  all 
left  aeeounts  of  methods  for  the  prevention  of  premature  burial  by  the  judi- 
cious observation  of  certain  signs  furnished  by  the  ditierent  organs.  Not 
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till  the  time  of  Louis,  however,  do  we  find  the  verity  of  the  signs  of  death 
establighed^  and  the  signs  themselves  and  their  significaDce  systematically 
arranged.    The  celebrated  work  of  Bichat  did  much  to  effect  this  purjxjse. 

Little  by  little  another  branch  of  medical  science  developed  whose  in- 
fluence made  itself  usefully  felt  With  the  progress  of  civilization  public 
hygiene  became  established,  which  not  only  dealt  with  the  disposal  of  dead 
bodies  and  legal  medicine,  but  sought  to  discover  the  secrets  of  the  process 
of  transition  from  life  to  death.  Both  of  these  subjects,  with  their  precise 
questions  and  exact  methods,  encoumged  precision  and  well-directed  critic 
cism  in  investigation.  All  this  was  not  without  value;  for  side  by  side 
with  the  good  impulse  given  to  the  efforts  of  investigation  api>eared  the 
baneful  influence  of  public  opinion.  This^  aroused  by  more  or  less  apoo* 
ryphal  recitals  of  awakening  in  the  coffiuj  which  were  exaggerated  and 
strengthened  by  supiwsed  scientific  accounts  taken  from  the  transactions  of 
learned  societies,  loudly  demanded  the  discovery  of  signs  that  w^ould  be 
capable  of  enlightening  professional  men  and  of  furnishing  to  legislators 
the  right  to  enact  measures  for  greater  se<!iirity.  Some  well-meaning  per- 
sons thought  to  solve  the  problem  by  offering  prizes  which  were  to  he 
awarded  by  the  academies.  These,  unfortunately,  reserved  the  right  to 
fix  the  conditions,  not  susi_iecting  that  to  propose  questions  ci>ncerning 
scientific  matters  it  was  neci\ssary  to  possess  an  instinct  which  was  not 
theirs,  or  a  knowleclge  which  had  not  then  been  acquired.  Thus, 
Marquis  d'Ourches,  about  1872,  made  the  following  bequest; 

I  df^ire  that  there  may  be  deducted  from  my  estatt^  the  sura  of  tw^enty- 
five  thousand  francs,  intended,  under  tlie  conditions  hereinafter  named^  fc 
the  founding  of  two  prizes, — to  wit : 

L  A  prize  of  twenty  thousand  fmncs  for  the  discovery  of  a  simple  an 
easy  method  of  recognizing,  in  an  unequivocal  manner,  the  signs  of  real 
death,  the  principal  condition  of  this  prl^  being  that  it  shall  be  pi 
cable  to  poor  and  un  instructed  villagers. 

**2.  A  prize  of  five  thousand  franco  for  tbe  discovery  of  a  method  of 
recogniziugj  in  an  unequivocal  manner,  the  signs  of  r&d  death  by  the  aid 
of  electricity,  galvanism,  or  any  other  procedure  requiring  either  tbe  inter- 
vention of  a  man  of  arts  or  tbe  application  of  knowledge,  tbe  use  of  instru- 
ments, or  the  employment  of  substances  which  are  not  within  tbe  reach  of 
everybody/'  | 

So  tempting  an  offer  could  not  go  uuanswered,  and  one  hundred  anff 
two  candidates  prcsented  their  work  to  the  Academy*  As  a  matter  of  fact, 
the  Amdemy  did  notawanl  the  prize  of  twenty  thousand  francs,  and  divided 
that  of  five  thousand  francs.  Careful  study  of  these  methods,  however, 
comi)els  us  to  separate  the  truth  from  a  mass  of  opinions  which  could  not 
be  verified  by  their  authors. 

The  ocular  Bi^m  of  death  are  not  many*  Those  of  the  adnexa  of  th4 
eye  are  of  but  little  value.  The  conditions  of  the  eyebrows  and  the  laery- 
mal  apparatus  have  not  much  to  teach  ns.    They  participate  in  the  gene 
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relaxation  which  appears  in  all  the  tissues  at  the  moment  of  the  last  breath, 
and  they  play  their  j^vart  in  giving  to  the  face  the  appearance  of  repose  which 
succeeds  the  storm  of  the  death-agony, 

"  The  lids  are  half  open/'  said  TourtleSj  "and  this  is  natural,  since  they 
are  elevated  by  the  simple  tonicity  of  the  frontalis  mnscle  when  the  cou* 
tmction  of  the  orbicularis  no  longer  opposes  it/*  This,  as  the  learned  pro- 
fessor of  legal  medicine  at  Nancy  says,  is  dependent  upon  paralysis  of  the 
seventh  pair^  which  precedes  that  of  the  third.  There  are>  hcwever^  some 
exceptions  to  this  rule  of  position,  and  if  any  value  is  attached  to  it  in 
death  from  disease,  it  loses  tliis  value  in  cases  of  violent  death.  During 
the  war  of  1B70  how  many  dead  bodies  could  be  seen  with  their  eyes  wide 
open  !  Again,  in  contradistinction  could  be  cited  an  accident  on  the  Seine, 
where  twenty-eight  persons,  of  all  ages  and  both  sejces^  were  drowned  on 
a  hot  July  day.  Here,  tliree  or  four  hours  after  death,  in  most  of  the 
bodies,  the  lids  were  puffied  and  closed  by  a  semi-cedematous  swelling.  So 
that,  taking  into  account  |30pular  opinion,  which  recognizes  the  former  fact 
in  the  ^veil-known  expression,  to  *^  close  the  eyes  of  the  dead/'  and  reraem- 
l>ering  what  Camper  says,  "  No  one  dies  with  month  and  eyes  o|>en,"  we 
are  obliged  to  iK^lieve  that  so  many  causes  can  mwlifv  the  jiosition  of  the 
lids  during  death  that  it  is  impossible  to  make  a  certain  sign  of  it,  thus 
rendering  it  necessary  to  look  with  suspicion  upon  all  argument  that  is 
advanced  in  this  connection.  Again,  cases  may  occur  where  the  organic 
muscles  of  the  lids  become  sunken,  applying^the  lids  to  the  globe,  and 
making  between  it  and  the  edge  of  the  orbit  the  depresaion  which  gives  to 
the  face  of  the  dead  tjomethiog  of  its  pecnliarity. 

Retraction  of  the  globe  in  the  period  of  cadaveric  rigidity  constitutes  a 
mucli  later  sign.  Its  manifestation,  however,  is  so  uncertain  of  demon- 
sti-ation  that  no  one  has  dreamed  of  giving  to  it  the  least  imjxjrtance, 
Bouchut,  in  his  account  of  the  death-agony,  has  described  a  sudden  retrac- 
tion of  the  eye.  He  says  that  the  organ  appears  to  become  sunken,  re- 
suming its  place  at  the  very  moment  of  death.  It  is  evident  that  hera  a 
spasm  which  ls  one  of  the  last  expressions  of  life  has  the  same  elTect  as 
the  cadaveric  contraction  that  appears  later. 

Between  tlie  half-open  lids  the  globes  of  the  eyes  are  seen,  whose 
"optic  axes  have  l>ceome  {mrallel/'  said  Tourdes,  and  he  adds  that  **  often 
paralleli^^m  is  execeded,  the  eyes  having  a  tendency  to  divergent  etrabis* 
mus/'  Muller,  in  a  thesis  at  Strasburg  in  1870,  describes  a  slight  rotation 
of  the  eyes  from  bi4ow  upward,  which,  as  the  body  rests  upon  its  back, 
causes  the  eyes  to  appear  to  look  at  an  object  situated  behind  and  over  the 
head.  In  this  we  recognise  the  result  of  a  non-simultaneous  paralysis  of 
the  ncrve*^  which  supply  the  ocular  muscles.  This  position  of  the  eyes, 
however,  can  In?  disturbed  by  ditfemit  circumstances,  and  sliould  not  be 
regartled  m  characteristic  of  death. 

Insensibility  of  the  conjunctiva  and  the  cornea,  like  general  anaesthesia, 
is  more  striking  here  than  is  elsewhere  seen.    This  is  so  on  account  of  the 
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exquisite  sensibility  which  these  portions  of  the  visual  organ  exhibit  during 
life*  Tourdes  tells  us  that  seDsibility  does  not  disappear  siniultaticouBly  b 
both  c?orDea  and  coDjiinetiva,  The  former  membrane,  which  is  supplied  hy 
filaments  from  the  ophthalmic  ganglion,  retains  its  sensibility  longer  than 
the  latter,  which  ta  supplied  by  filaments  from  the  fifth  pain  Furthermore, 
sensibility  passes  away  differently  according  t*>  the  kind  of  death.  Section 
of  the  glol>ej  etherization,  poisoning  by  curare,  and  stningulation  [)aralyse 
the  tioiijunctiva  Ijefore  tiiey  do  the  cornea;  while  cctld  ami  strychuine  kill 
the  cornea  first,  and  leave  the  conjunctiva,  especially  towards  the  inner 
angle,  longer  sensitive. 

Absolute  insensibility  of  the  two  membranes  does  not  prove  death,  9^ 
being  often  seen  whilst  life  undoubtedly  exists, — as,  for  example,  during 
anaesthesia  and  syncope.  Moreover,  how  frequently  has  it  been  observed 
that  the  comlttion  can  l>e  determined  only  by  subjective  phenomena,  which 
muet  be  manifested  by  patients  who  are  conscious  and  able  to  express  their 
feelings  I 

The  color  and  the  appearance  of  the  vessels  on  and  under  the  conjunc- 
tiva shoidd  have  great  value  in  this  connection,  since  they  are  readily 
observed  objective  signs,  Exsangufnatetl  vessels  can  he  easily  distinguished 
from  full  ones,  and  the  color  of  living  tissues  is  readily  differentiated  f*rom 
cadaveric  lividity.  The  cbamcter  of  death  and  tlie  degree  of  the  snrroimd-^ 
ing  temperature  have  very  markc<l  effects  on  the  signs*  In  an  emiuiat^H 
subject^  dead  of  disease  for  a  mrklerate  length  of  time,  in  winter,  the  j>allor 
of  the  conjunctiva  is  characteristic.  In  a  }>erson  dying  suddenly  in  warm 
weather  a  lividity  of  the  same  tissues,  acx'ompanied  by  slight  oedema,  ia 
often  present  Ccitain  hemorrhagic  phenomena  are  usually  more  the  signs 
of  the  mode  of  death  than  they  are  of  death  itself, 

In  a  colkx^tion  of  theses  by  Haller,  there  is  one  by  Camjier  uiM)n  tlfl| 
cause  of  the  dimness  of  tlie  cornea  in  dying  ]>ei^ns.  It  is  dattxl  1 746.  In  it 
is  the  following  expression  :  -'Constans  est  observatio,  morientium  oculos 
suum  amittere  splendorem,"  In  1752,  Louis  wrote,  The  cwuea  of  ihe 
dead  is  usually  covered  with  a  very  delicate  glairy  film,  which  brt*aks  into 
many  pieces  when  any  one  touches  it,  and  which  may  be  easily  renniveil  l»y 
wiping  the  membrane.  This  film  makes  the  cornea  somewhat  dim,  and 
may  obscure  the  deei>er  structures.** 

Danois,  in  a  memoir  printed  in  1721,  stated  that  he  had  been  diligent* 
in  scijking  the  cause  of  this  deposit.  He  finally  came  to  the  conclusion  tliat 
the  film  exuded  through  the  cornea.  Verdier  and  Camper  were  of  the 
same  opinion.  In  France  a  popular  saying,  when  this  deijosit  forms  on  the 
eyes  of  the  dying,  is,  "See  what  has  hap[iened ;  the  eye  has  burst !" 
Metz  they  say,  "  There  is  no  more  hope ;  tlie  tear-saf^  have  burst !" 
Lyons  the  remark  is  that  the  dying  **  have  a  \^eil  befijre  tlietr  eyes." 

An  explanation  given  by  Winslow»  while  very  interesting,  is  incxi 
plete  and  based  upon  incorrect  anatomical  ideas.    He  says  that  by  preesiiig 
upon  the  eye  he  could  make  a  liquid  exude  through  the  cornea*  Unfoitu* 
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rmtely,  he  had  not  discoveml  what  we  now  know  so  well,  since  the  work 
of  Leber  and  Schwalbe  on  the  circulation  of  lymph  through  the  ocular 
tiisauGs,  that  the  mtra-ocular  fluids  exude  through  tlie  cornea  without 
pressure^  In  1849,  more  than  one  hundred  years  after  Wiuslow's  obser- 
vations, Bouchut,  still  believing  that  pressure  was  necessary  to  the  forma- 
tion of  this  film,  asserted  that  this  condition  was  caused  by  spasm  of  the 
recti  muscles.  It  is  well  known  now  that  pressure  plays  a  verj^  small  part 
in  the  process,  and  that  osmosis  is  sufficient  to  cavry  the  necessary  moisture 
to  the  corneal  surface. 

Kecent  anatomical  researches  have  shown  that  the  superficial  layer  of 
the  cornea  is  composed  of  stratified  epitheUnm.  The  necessity  of  maintain- 
ing a  high  polish  on  the  corneal  membrane  by  the  action  of  the  lids  requires 
tliat  the  epithelial  layer  shall  be  kept  moist.  Hence,  in  the  normal  state, 
there  is  a  smoothness  and  a  fragility  of  this  snpei^ficial  tissue  which  is  in  a 
state  of  constant  reproduction.  The  brittlcnc^  is  so  great  that,  if  a  cornea 
be  examined  with  sufficient  magnifying  power  and  good  ilhuni nation,  abra- 
sions>  appearing  either  as  irregularities  in  the  stirface  of  the  menibranej  which 
are  licst  seen  by  reflected  light,  or  as  local  opacitic^s,  may  often  be  fuunJ, 
If  tliis  normal  play  of  functions  is  iuterniptetl,  and  the  lids  cease  to  sweep 
the  eyes,  the  polish  quickly  disa]»pears,  and  the  epithelium  gradually  dries 
and  hardens*  If  the  intra-ocular  fluids  are  protected  from  evaporatiois,  the 
membrane  swells  and  softens.  Sometimes  Ujth  of  these  effects  manifest 
themselves  in  the  same  oomea,  esi>ecially  if  it  l>e  partially  protecrted  by  the 
lids.  It  is  apfjtftrent^  however,  that  the  formation  of  this  film,  which  Louis 
so  well  describcMJ,  may  occur  during  life^  and  that  hence  its  value  as  a  sign 
of  death  is  limited.  Moreover,  it  must  be  remembered  that  in  the  dead 
the  condition  always  appears  without  any  complication.  In  the  living,  as 
a  rule,  it  aeconipani©5  reactionary  phenomena,  with  whieli  generally  are  as- 
sociated the  products  of  inflammation  and  glandular  secretion,  such  as  pus 
and  mucus.  That  this  is  not  invariably  the  case  is  shown  by  the  fiict  that 
it  is  found  in  grave  fevers  such  as  typhoid,  in  meningitis,  in  cerebral  affect 
tions,  and  in  diseases  characterized  by  coma  and  syncope.  Finally,  the 
corneal  dei>o&it  is  not  produced  at  any  definite  time:  thus,  even  twenty- 
four  hours  after  deatli  the  eye  may  be  transparent.  Especially  is  this  the 
case  in  subjects  who  have  succumbed  to  a  very  brief  illness,  in  winch  the 
organism  has  suffi:*red  but  little, 

Deix^ntlent  u^wn  the  transudation  of  the  ocular  fluids  thri^ngh  the 
cornea,  a  shrinking  of  the  globe  first  manifests  itself  ou  tliat  membrane, 
forming  folds  which  Bouehut  has  described  as  capable  of  obscuring  tlie 
underlying  i>arts.  Later  the  fijlds  blend  themselves  into  a  sort  of  deprca- 
sion,  as  may  be  seen  in  some  cataract  jmtients,  where,  after  the  corneal 
section  has  been  made,  the  aqueous  humor  ^apes.  ^*  The  eyes  of  the 
dead,"  says  Louis,  "  become  flabby  and  soft  in  a  few  hours,  Thexe  is  no 
disease,  no  process  in  the  livnig  human  body,  which  can  produce  such  a 
change.    This  sign  is  ti^uly  ehamcteristic,  and  I  give  it  as  indubitable. 
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As  long  aa  the  globe  of  the  eye  preserves  its  oatural  hardness^  no  one 
saj  that  the  person  is  dead,  whatever  be  the  other  signs  that  indicate 
The  sinking  in  and  softening  of  the  eyes  warn  ns  to  expect  pntrefactioni 
A  statement  so  emphatic,  and  emanating  from  such  high  authority,  deservei 
attention.  Bouehnt  writes,  "  As  for  the  softness?  and  sinking  in  of  the 
globe,  this  double  phenomenon  occurs  at  the  instant  of  death/'  As  this 
phenomenon  has  nothing  to  do  with  loss  of  ocular  tension,  but  depends 
upon  flaccidity  from  exosmosis  of  the  contained  fluids,  it  is  prolmble  that 
tills  authority  is  mistaken  in  his  appreciation  of  the  sign,  Josat  strongly 
opposes  the  value  of  the  sign,  and  says  that  the  authority  of  L#ouis  lias 
given  credence  t<»  a  phenomenon  which,  to  his  personal  knowledge,  has  at 
times  failed  to  ra'ean  death,  "  Often,  also,'*  he  says,  **  the  patient  has  lived 
more  than  eight  days  from  the  moment  softening  of  the  globe  could  lie 
demonstrated*"  He  furtlier  believes  that  just  previous  to  death  in  e<*rtain 
cases  the  eyes,  like  the  rest  of  the  organs,  tend  to  return  to  their  foi*mer 
condition.  Orfila  does  not  attach  much  value  to  softening  of  the  ey<?  m  i 
sign  of  deatk  He  says,  We  know  that  asphyxiated  peopk  whose  eye* 
were  flactud  have  been  restored  to  life,  and  that  others  whose  eyes  were 
softened  have  had  the  eyes  resume  their  hardness  after  death/'  etc.  De- 
vergie,  who  was  intrusted  with  the  reports  for  which  the  Academy  of 
Medicine  was  indebted  to  the  bequest  of  the  Marquis  d*Ourcfies,  states, 
As  for  the  eye  in  certain  grave  fevers,  in  epidemic  malignant  small-pox, 
and  in  cholera,  not  only  may  the  film  on  the  cornea  form  before  death, 
but  the  cornea  may  become  wTinkled  during  life,  as  it  does  in  death:**  In 
the  discussion  which  followed  the  rending  of  this  rej>ort,  Clin  said  that  if 
the  cornea  became  flaccid  or  wTinkled  it  was  because  tlie  fluids  escaped 
through  the  ocular  coats,  to  spread  out  on  the  lids  or  to  evaporate  on  coife 
tact  with  the  air,  the  condition  thus  showing  itself  to  be  a  simple  mntim 
of  transudation.  He  also  said  that  if  the  eye  be  opened  at  this  time  it 
will  not  emit  any  marked  putrid  odor.  Further  he  stated  that  it  is  true, 
therefore,  that  the  eye  becomes  flaccid  and  wrinkled  by  reason  of  the  flnid^ 
and  these  purely  physical  phenomena  are  the  same  in  life  as  they  are 
death  :  in  life  many  physiological  conditions  exist  solely  to  protect  tJie 
fluids  from  transudation  :  if  general  death  or  profound  morbid  disturbance 
disarranges  these  oonditionSj  evaporation  takes  place,  and  this  sign  mani- 
fests itself.  It  still  remains^  then,  to  find  a  single  phenomenon^ — a  factor 
in  the  great  product  which  we  call  death — that  is  pathognomonic  of  the 
condition. 

In  a  communication  made  to  the  Academy  of  Sciences,  Larcher  refen 
to  discoloration  of  the  sclerotic  as  a  true  sign  of  death.  This  sign,  how- 
€ver>  had  been  pointed  out  in  1833  by  Somraer,  who  supposed  that  afier 
death  the  eye  dried  in  the  air,  allowing  the  sclerotic  to  become  trans* 
parent  and  to  jiermtt  the  chorlotdal  pigment  to  be  eeen,  thus  producing  the 
discoloration.  In  Larcher's  opinion^  this  discoloration  is  produced  by 
imbibition  of  the  pigment  by  the  sclerotic,  and  consequently  is  a  prod 
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of  putrefaction.  The  phenomenon  is  characterized  by  the  presence  of  a 
blackish  dtseoloration,  which^  as  a  rule,  develops*  first  on  the  portion  of 
the  sclerotic  to  the  outer  side  of  the  cornea  that  is  not  covered  by  the  lids. 
Following  thiSj  anotlier  less  black  area  appears  on  the  inner  side.  Still 
later  these  two  areas  extend  lateral ly^  approach  each  other,  and  finally  unite 
to  form  a  part  of  an  ellipse  with  its  concavity  situated  downward.  In  a 
few  instances  Larcher  has  seen  the  sclerotic  discoloration  begin  at  the  inner 
side.  Sometimes  a  lividity  of  the  skin  precedes  this  discolaration  of  the 
eye.  More  frequently  it  manifests  Itself  at  the  same  time,  and  still  more 
often  it  19  not  noticeable  until  much  later. 

It  appears  more  rapidly  in  a  warm  atmosphere*  It  is  more  frequently 
found  in  eljildrenj  in  phthisical  patients,  and  in  those  who  have  died  of 
typhoid  fever.  What,  we  may  inquire,  ia  the  nature  of  this  sclerotic  dis« 
coloration?  Is  it  the  result  of  a  rupture  in  the  tissues  dei>endeut  upon 
simple  pi'essiire  of  the  blood  circulating  in  the  capillaiy  vessels,  or  is  it  a 
phenomenon  of  cadaveric  imbibition  ?  The  latter  supposition  is  the  more 
probable.  In  fact,  the  dark  spot  on  the  sclerotic  is  the  stigma  of  death, 
and,  as  it  were^  the  advance-guai-d  of  putrefaction. 

In  1873,  Gublcr  pointed  out  that  sclerotic  discoloration  is  often  ob- 
served in  cholcm  patients  some  hours  before  death,  Duchaussoy  distin- 
guishes two  kinds  of  spots  in  such  eyes, — one  a  true  snbconjiinclivnl  eechy- 
mosis,  and  the  otlicr  the  visibility  of  the  chorioidal  pigment,  which  has 
been  pixxluced  by  a  desiccation  of  the  sclera*  A  remarkable  fact,  how- 
ever, is  that  by  restoring  the  natural  moisture  to  the  fibrous  coat  by  injec- 
tions of  water  the  dark  s}x>ts  can  be  made  to  disappear,  thus  showing 
that  they  have  been  produced  by  drying, 

Gayat,  in  1876,  informs  us  that  the  sclerotic  discoloration  may  be  seen 
in  cholera  cases,  often  in  phthisical  patients,  and  in  maniacs  who  will  not 
take  nourishment,  thus  making  a  longer  list  of  subjects  uix>n  whom  the 
condition  can  be  demonstraterl  before  death.  This  is  also  the  opinion  of 
Blaier,  who  has  often  seen  it  during  the  death-agony  of  cholera  i>atients, 

Devergie  holds  that  a  distinction  must  be  made  betw^een  a  spot  arising 
from  desiccation  and  one  that  has  been  produced  by  pigmentary  imbi- 
bition. The  writer  believes  that  this  difference  has  not  been  t^tablished, 
though  he  leans  very  strongly  to  the  desiccation  theory.  This  he  does  upon 
account  of  the  position  of  the  spots,  their  progresSj  their  relation  to  tlie 
uncovered  i>ortion  of  the  ball,  their  appearance,  and  their  development  at 
the  late  stage  of  certain  wasting  diseases ;  finally,  he  is  influenced  particu- 
larly by  the  possibility  of  the  spot  being  made  to  disappear,  in  some  cholera 
patients,  by  injections  of  water.  It  is,  then,  to  his  mind,  a  sign  that  should 
be  classed  with  shrinking  of  the  cornea  and  globe.  It  has  the  same  origin 
and  progress,  and  consequently  the  same  value.  Further,  to  him  it  is 
proof  that  the  eye  may  appear  to  die  before  the  rest  of  the  organism,  and 
also  seems  to  revive  with  it :  it  cannot,  therefore,  be  considered  a  certain 
sign  of  death. 

Vol.  IV.— 58 
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Leaving  for  the  present  the  tissues  to  wbicli  the  alxjve  ohserva 
have  heen  confined,  and  considering  the  deeper  strnctures  of  the  eye, 
condition  of  the  pupil  and  tlie  fundus  of  the  eye  should  besought  for  before 
the  dimness  of  the  cornea  prevents  a  projier  view  of  these  structures. 

Rnichutj  in  18-49,  drew  attention  to  a  condition  of  dilatation  of  the 
pupil  at  the  moment  of  death.  He  did  not  deny  that  the  phenomenon  had 
been  long  known  and  described  by  old  and  modem  physiologists,  but  to 
none  of  them  did  he  attribute  a  knowledge  of  its  value  as  an  immediate 
sign  of  death,  and  especially  as  an  early  and  poi?itive  symptom.  Galen, 
whom  he  quotes,  has  said,  '*dilatur  (pupilla)  etiam  in  i^isa  morte."  Laler, 
Wh)^t  demonstrated  on  cats  tliat  had  been  killed  by  gunshot  wounds  that 
an  enormous  pupillary  dilatation  api>eared  simultaneously  with  cessation 
of  the  heart-sounds.  Bichat  has  declared  that  the  iris-movements  cease  at 
the  moment  of  death,  and  cannot  be  recalle*!  by  any  means  a  few  moments 
later-  In  citing  the  opinions  of  this  anatomist,  Bouchut  a-^vsorts  that  thii* 
is  "a  doubly  incorrect  statement."  Evidently  he  has  made  him^lf  the 
champion  of  the  value  of  pupillary  dilatation.  He  described  it  first,  and 
assigned  its  cause  to  the  relaxation  of  the  sphincter  pupilla^;  he  noted  it& 
appearance  cither  a  little  Ijefore  death  or  immediately  after,  compared  it 
to  pupillary  contraction  in  sleep  or  in  the  death-agony^  and  finally  made 
use  of  it  not  only  to  characterize  death,  but  even  to  distinguish  tfic  con- 
dition from  somnambulism.  He  further  demonstrated  to  his  own  satisfac- 
tion that  atropine  and  other  substances  do  not  affect  the  pupil  of  the  detid 
subject  He  saidj  "  You  believe  that  a  pupillary  dilatation  takes  place  at 
the  moment  of  death*  This  is  not  always  so,  for  see  wliat  happens  in 
chronic  meningitis  and  in  marked  hydrocephalus.  Here,  before,  d tiring, 
and  after  death,  the  slightest  mobility  in  the  iris  cannot  be  di!5covei\:i 
You  tell  us  that  at  the  moment  of  death  a  marked  dilatation  of  the  pupi 
occurs.  It  may  be  possible,  though  the  i>ower  has  not  yet  l^een  granted 
us  to  recognize  tliat  supreme  moment,  iu  spite  of  all  that  we  have  done 
effect  that  purpose.'* 

In  1862,  Lurcher  does  not  even  mention  the  pupil  as  the  seat  of 
important  sign  of  death.  Is  this  silence  attributable  to  a  spirit  of  con- 
troversy? It  is  impossible  to  believe  tliat  a  physician  boasting  of  having 
filled  for  twenty  years  the  position  of  verifier  of  death  in  Paris  could  over- 
look so  imjiortant  a  sign,  when  his  attention  must  have  been  attrneted  to  it 
by  the  rewarded  work  of  his  opponent 

Tonrdes,  in  his  article  "  Cadaver^*  in  the  "  Dictionnaire  Eneyclop^ique 
des  Sciences  M^dicales/*  confirms  the  observations  of  Bouchut.  He  de* 
clares  that  he  has  seen  the  pupillary*  dilatation  in  a  woman  who  died  from 
rupture  of  an  aneurism  of  the  aorta,  This  dilatation,"  he  adds,  "  lasted 
only  a  certain  time;  then^  when  rigidity  set  in,  the  pupil  l)egan  to  con- 
tract'* As  examples  of  these  modifications  in  this  case,  he  cites,  "  four 
hours  after  death  the  diameters  of  tlie  pupils  were  seven  millimetres j  twenty- 
four  hours  after,  four  millimetres  in  the  right  and  three  and  one-half  in  the 
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I  at  the  end  of  forty-eight  hours  tliey  were  two  and  three  millimetres; 
after  four  days,  three  and  three  and  oue-half.  The  fifth  day  the  pupils 
were  contracted^ — a  difference  in  a  few  hours  of  perhaps  three  or  four 
millimetres.  For  four  or  five  haurs  after  death  the  iris  preserved  its  con- 
tractility under  the  influence  of  a  galvanic  current.  It  reacted  al^^o,  but 
for  a  much  shorter  time,  to  instillations  of  atropine  and  eserine." 

Id  spite  of  all  these  details,  Devergie,  in  his  re[M)rt  to  the  Academy  of 
Medicine  during  the  competition  for  the  prize  of  the  Marquis  d'Ourchea, 
does  not  even  mention  pupillary  phenomena  as  ocular  signs  of  death. 
Gayatj  in  a  memoir  on  this  subject,  gives  the  following  observations  made 
upon  a  number  of  decapitated  persons.  In  one,  observed  an  hour  and  a 
half  after  execution^  the  pupil  was  moderately  dilated^  and  an  instillation 
of  atropine  was  devoid  of  effect.  In  a  second  t^ase,  observed  after  the 
same  period  of  time,  the  pupils  were  moderately  dilated,  and  atropine 
failed  to  exert  any  inHueooe  on  them.  In  a  third  instance,  observed  after 
three  hours  and  a  half,  the  pupils  were  moderately  cxjntracted.  Finally,  in 
a  patient  who  died  of  phtliisisj  a  pupil  of  three  millimetres  was  observed 
at  the  end  of  one  hour. 

To  help  answer  this  question  by  personal  experiences,  I  observed  the 
fallowing  conditions  in  two  rabbits  that  were  killed  in  my  labomtory  in 
order  to  study  the  |)ost-mortem  effects  of  urinary  poisoning: 

The  first  animal  died  following  an  injection  of  ten  cubic  centimetres 
of  urine.  Myosis  ap{K?ared  at  the  moment  of  death.  At  the  end  of 
eight  minutes  this  condition  commenced  to  pass  away.  The  pupil  as* 
sumed  an  oval  form,  with  its  long  axis  vertical.  In  thirty-five  minutes 
the  pupils  became  round  and  slightly  contracted.  At  the  end  of  three* 
quarters  of  an  hour  after  deatii  the  pupil  resumed  its  normal  size,  and 
from  this  time  it  dilated.  Full  dilatation  occurred  at  the  end  of  three 
hours. 

The  second  rabbit  died  after  an  intravenous  injei^tion  of  five  cubic  cen- 
timetres of  urine.  After  myosis,  the  pupil  began  to  dilate  until  five  min- 
utes afl^r  death,  when  it  took  an  oval  form,  with  its  long  axis  vertical. 
This  it  maintained  for  ten  or  fifteen  minutes,  Twenty*five  minutL^s  after 
death  it  returned  to  its  normal  size,  and  continued  to  dilate  slowly.  The 
dilatation  was  marked  at  the  end  of  two  hours. 

From  this  we  must  conclude  that  we  are  far  from  seeing  tlie  picture 
which  Bouchut  drew  of  the  pupillary  movements  before,  during,  and  after 
death,  and  that  we  cannot  accept  it  at  the  valuation  which  he  has  given 
to  it.  May  we  not  be  nearer  the  truth  in  thinking,  with  Bichat,  that 
the  size  of  the  pupil  remains  what  it  was  at  the  moment  of  death? 
Again,  what  are  we  to  say  of  the  uncertain  value  of  the  supposetl  negative 
influence  of  mydriatic  and  myotic  ageuts,  sfiould  we  agree  with  the  findings 
of  the  experiment  of  Gayat  upon  a  decapitated  rabbit?  In  all  cases,  the 
employment  of  belladonna  being  veiy  common  in  tiiem|)cutics,  it  is  im- 
portant, before  examining  the  pupils  of  a  dead  persoui  to  inquire  if  during 
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his  last  hours  a  mydriatic  had  been  admiDistertKl  in  any  form,  Furtberj 
there  are  so  many  ocular  affections  which  prevent  the  pupil  from  dilatiag 
that  these  must  be  Uiken  into  consideration.  Moreover,  Gayat  has  properly 
observed  that  the  movements  of  the  iris  and  the  size  of  the  pupil  may 
pend  u{>on  the  pr€jjet.*tion  of  the  lens  fbrwanlj  and  uiK>n  the  degree  of  effc 
which  it  makes  to  pasj5  through  the  piipiL  This  projection,  he  says,  m 
be  favomi  by  exosniosis  of  liquids  from  the  anterior  chamber^  and  in  this 
way  the  pupillary  sign  bec4>rae  useless*  Finally,  Gunnhagen,  of  Koui 
berg,  has  studied  tlie  iufluence  of  tempumture  upon  the  ujovemeuta  of 
iri8  in  manuualla  after  death.  He  observed  that  at  tlie  teni[>erature  of 
the  blood  the  pupil  dilates  enormously  in  the  enucleated  eye  of  a  cat 
He  also  fuuud  that  it  contracted  again  as  the  tenn>erature  was  lowei^,  to 
dilate  once  more  when  the  specimen  was  at  zera.  Whatever  may  be  the 
interi^retatiou  given  to  these  tindingSj  the  temperature  must  always  betaken 
into  consideration  before  attributing  any  %'ahie  whatever  to  pupillary  move- 
ments. If  we  are  so  conservativ'^e  about  the  sign  extolled  by  Bouchut^ 
how  raucli  more  so  should  we  be  in  regard  to  the  procedure  of  lli|>cnclt,  of 
Dijon,  who  asserted  that  he  had  found  a  certain  sign  of  daith  in  the  trans- 
verse s[ia|>e  of  the  pupil  produced  by  pressure  and  eoiinter-i*rcssure  upon 
the  glol^e  I  Josat,  wlio  also  noticed  it^  expr£?sses  his  opinion  of  it  in  these 
words  :  "  1st*  The  phenomenon  in  question  c^m  be  obtainml  several  hours 
before  death  oc«ui^.  2d-  It  is  often  equivocal  in  its  results*  3d,  It  may^ 
as  has  hai>i>ened,  occur  in  a  jxjrson  attacked  with  cataract,  lu  a  word,  the 
method  is  neither  certain  nor  practicable  in  all  cases,  and  ought  to  be  re- 
jected." To  sum  up,  when  Bouehut  wrote,  with  Gri^ult,  that  the  pupil 
18  the  window  of  the  eoul,  he  employed  an  expression  which  is  more  poetical 
than  true,  wliieli  we  should  avoid  repeating,  and  upon  which  it  is  ueedle^ 
to  lay  any  stress.  In  1876,  Alm^  advisetl  a  procedure  for  the  determi- 
nation  of  death,  which  consisted  in  puncturing  the  cornea  and  evacuating 
the  aqueous  humor.  He  says,  "  If  the  pupil  contracts,  life  still  exists; 
it  remains  immobile,  it  is  a  certain  sign  of  death: '  Whatever  may  be  t 
value  of  this  sign,  I  should  Ije  very  reluctant  to  see  such  an  opemtJon  in- 
trusted to  unskilful  bands. 

The  last  division  of  ocular  signs  of  death  embraces  those  which  are  o 
ccrfciin  value.  The  demonstration  of  the  presence  of  tlie  three  ima^^es  of 
Piirkinje  was  first  proj^osed  by  Lq^rand  in  18o0,  In  explanation  of  the 
method  it  will  suffice  to  revert  to  wliat  has  been  said  about  dimness  of  the 
cornea  to  comprehend  that  the  disap]]eamnoe  of  one,  two,  or  even  three 
of  ihem  is  due  to  alterations  that  have  been  already  described.  It  must 
be  remembered  J  however,  that  often  the  eyes  of  the  living  do  not  i^emitf 
of  their  demonstration.  ^ 

Shall  we  be  any  more  foilunate  with  ophthalmoscopy?  The  neader 
understands  that  we  are  eoneernc*d  only  with  the  signs  observed  in  the  fiiBt 
hours  following  death,  before  dimness  and  defects  of  the  refractive  media 
have  made  it  impossible  for  luminous  rays  to  penetrate.    If  at  this  verj^ 
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momeilt  the  ophthalmoscopic  mirror  offers  an  indubitable  sign  of  death, 
any  restrietioua  of  techuique  should  not  be  eomphiined  of. 

Who  first  applied  ophtlialmoscopy  to  the  sIlkIv  of  the  signs  of  death  is 
a  question  which,  to  the  writer,  remains  obscure,  Tlae  report  of  Devcrgicj 
already  referred  to,  speaking  of  a  candidate  and  another  author,  neither  of 
whom  he  names,  shows  that  in  1873  many  observers  had  applied  ophthal- 
moscopic study  to  the  eyes  of  tJie  dying.  In  18(58,  Bouchut  published 
observations  made  the  year  before,  and  jirescnted  them  to  the  Academy  of 
Sciences  under  the  title,  A  Memoir  on  some  New  Signs  of  Death  fur- 
nishetl  by  the  Ophthalmoscope/^  In  1878  he  said  that  he  had  published 
in  1869  the  observation  which  settled  his  conviction.  This  was  ct>rrobo- 
rated  by  Meunicr  in  1868^  and  by  Poncet,  of  Cluny,  in  1869*  To  these 
and  to  a  memoir  of  Gay  at  in  the  Archwes  Gini^ralm  dt  Mhleeine  for  1877 
we  are  indebted  for  the  b^  elucidation  of  the  question, 

lu  an  atlas  published  in  1876,  and  entitled  Medical  Ophthalmos- 
copy and  Cei-ebrosoopy/'  Bouchut  introduced  a  picture  (PI*  XIII*,  Fig.  3) 
raarketl  "  Signs  of  death  found  at  the  Fundus  Oculi,'^  In  it  can  be  seen 
opalescence  of  the  retina  and  chorioitl.  In  regard  to  it  he  say  a,  In  this 
figuj-e  all  of  the  fundus  oculi  is  j^earl  gray,  of  an  almost  uniform  tint,  and 
the  jMpilla  is  determined  with  difSculty.  The  disappearance  of  the  retinal 
arteries  and  the  interruption  of  the  blood-current  in  tlie  retinal  veins  are 
recognized  by  a  pneumatosis  similar  to  that  wliich  at  times  exists  in  the 
tneniugeal  veins.  There  is  discoloration  of  the  papilla,  which  is  gray  like 
the  rest  of  the  fundus  oculi,  Tliis  apfwarance  is  constant  in  nxan  and 
animals,  eviilencing  the  arrest  of  the  circulation,  aud  constituting  one  of  the 
best  and  earli^t  signs  of  death." 

In  1869,  Poncet,  of  Strasburg,  applied  himself  to  the  study  of  the 
ophtlialmijscopic  phenomena  of  deatli*  For  this  purpose  he  devised  a  spe- 
cial instrument,  of  which  a  drawing  is  given  in  his  memoir  in  the  Archives 
Ghiiniles  de  MHemm  for  1870,  As  the  result  of  the  examination  of  ten 
eyes  in  five  subjected  made  in  the  first  hours  after  death,  and  facilitated  by 
moistening  the  slightly  dim  cornea,  he  found  that — (1)  the  retinal  arteries 
usually  disapiieared,  and  the  veins  were  generally  represented  by  feeble, 
irregular^  scarcely  visible,  broken  streaks ;  (2)  the  chorioidal  plexuses 
themselves  disappi^mlj  and  were  replaced  by  white  or  light  lines  in 
the  midst  of  a  pigment  which  was  more  or  less  dark,  according  t4j  the  com- 
plexion of  the  subject;  (3)  the  papilla  was  distinguished  only  with  difiB- 
culty  as  a  pale  yellow  disk,  without  other  vascularity  ilian  some  isolated  or 
irregular  streaks*  From  tliese  observations  Poncet  endeavoreil  to  differen- 
tiate those  that  are  found  by  post-mortt^m  examination.  He  dcmiinstrnted 
that  iu  syncope  there  were  empty  arteries  and  a  paling  of  the  veins.  He 
states  that  the  end  of  an  attack  in  this  class  of  cases  is  announced  by  the 
prompt  return  of  the  blood,  the  syncope  producing  a  transient  anaemia  of 
the  retina. 

As  to  lethargy :  a  case  of  this  type,  in  the  service  of  Legmnd,  was 
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examined  at  the  Bio^tne  by  Meyer  and  Bouchut,  Here  the  vessels  leaving 
the  papilla  were  faiind  by  be  of  normal  calibre.  The  vessels  of  the  retma, 
without  having  changed  in  volumCj  were  pale^  atid  did  not  present  their, 
normal  flejeuosities. 

Poiicet  also  published  many  experiments  on  animals  to  show  the  dii^ 
turbances  that  are  produced  in  the  fundus  of  the  eye  during  the  passage 
from  life  to  death,    Ae  a  result,  he  coneluded, — 

It  That  in  certain  animals  (oxen  and  sheep)  the  ves^ls  are  «tomewli 
obscni^ed  by  almndant  dark  pigment  which  invader  the  papilla^  making  ih 
changes  produced  at  the  moment  of  death  very  hard  to  recognize, 

2.  That  in  others  (dogs  and  rabbits)  ophthalmoscopic  examination 
veals^  aa  in  man,  sudden  and  characteristic  changes. 

3,  That  we  must  admit  that  in  man  there  is  in  the  apiiearanoe  of 
jiindus  of  the  eye  a  sign  of  death  that  is  remarkable  for  its  rapidity  aud 
certainty, 

'*Thtg  sign/*  he  says,  "  is  the  general  coloring  of  the  fundus  of  the 
(which  is  red  during  life  and  yellowish  at  tlie  iustant  of  death)  and  the 
anaemic  condition  of  the  papilla."  He  found  tlmt  the  arteries  disappairj 
and  the  veins  are  i-educed  to  small,  irregular j  and  filamentous  lines, 

With  such  valuable  and  precise  evidence  the  question  should  be 
sidered  as  settled*  In  1876,  however,  Gayat  detracted  somewhat  from  lii 
belief  as  to  the  certainty  of  Uie  o|>hthalmoscopic  signs*  He  informed  m 
that  in  the  oonrse  of  a  discussion  held  at  the  Congress  of  Heidelberg, 
Weber  stated  that  in  his  experiments  ou  animals,  in  which  he  had  ligated 
the  abdominal  aorta,  emptiueas  of  all  the  intra-hulbar  vessc^ls  octnirred  in 
four  minutes,  the  I'etina  being  entii-ely  exsanguinated.  In  the^  caa^ 
death  ^"hortly  followed.  He  also  found  that  siuiilar  manifcstationa  were 
produced  in  auimals  of  weak  constitution  in  w^hom  lie  ha<l  cut  the  splanch- 
nic nerve,  and  who  died  soon  after.  In  most  of  tliis  series,  liowever,  the 
arteries  in  the  periphery  of  the  retina  did  not  completely  empty  tliem* 
selves. 

A.  Weber  noted  the  division  of  the  blood-column  and  the  slowing  of 
the  blood-current,  but  he  scarcely  ever  saw^  the  arteries  empty  tliemselvesi 
In  other  cases  he  found  that  death  occm^rcd  without  \yemg  preotded 
any  visible  alteration  in  the  retinal  cirt^ulation.    To  this  oommunicati 
Becker  added  that,  having  examined  many  fresh  eyes  in  the  bodies 
those  who  had  recently  died,  he  noticed  that  the  arteries  were  fuU  o 
blootl. 

These  citations  were  confirmed  by  Gayat  He  examined  the  eyes  af 
five  detupitated  people,  and  found  the  above  symptoms  as  long  as  the  oon* 
dition  of  the  eomca  permitted  a  view  of  the  fundus  of  the  eye*  In  four 
an  orange-ycHow  tint  of  the  fimdus  was  recognized, — a  condition  which  w 
not  noted  by  Bouchut.  Three  times  the  arterit^  were  almost  empty%  o 
empty  on  the  papilla  itself  Tlie  veins  were  full  at  tlie  periphery,  l)Ut  t" 
blood'columns  were  broken  even  in  this  situation.    Gayat  believed  this 
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be  due  to  an  infiltration  which  takes  place  along  the  vessels  and  in  their 
sheaths.  He  also  often  noted  a  red  spot  in  the  macular  region  which 
he  believed  tiimself  to  have  been  the  first  tu  describe  as  one  of  the  series 
of  ocular  changes  found  afier  death.  This,  he  thought,  should  liie  classed 
with  the  phenomena  that  are  observed  in  emlx>lisni  of  the  central  artei-y 
of  the  retina.  In  a  decapitated  white  rabbit  the  retinal  vessels  were  full 
of  blood  ten  minutes  after  the  fatal  blow,  and  showed  the  same  relations 
to  one  another  in  regatxl  to  color  that  they  did  during  life.  After  half  an 
hour  the  arteries  were  less  full,  and  there  was  no  alteration  in  the  venous 
circulation.  Examination  of  cadavers  shortly  after  death  gave  no  other 
results  than  those  mentioned.  In  a  phthisical  patient  seen  one  hour  after 
death  the  fundus  became  yellow  and  the  retinal  vessels  disappeared  upon 
the  disk.  Examination  during  the  period  of  coma  demonstnite<l  a  a>n- 
siderable  disprojiortion  between  the  calibre  of  the  arteries  and  that  of  the 
veins.  A  young  man  dead  of  typhoid  fever,  and  kept  in  a  tcmpemture 
of  ten  degrees  centigrade,  showed  retinal  vessels  that  were  full  of  blood 
two  hours  after  death.  Finally,  a  man  of  scventv-eight  years,  who  was 
kept  for  six  liours  at  a  temperature  of  from  six  to  ten  degrees  centigrade, 
showed  retinal  vessels  that  were  normal. 

In  his  memoir  Gay  at  op}x>sed  Doe,  whose  opinion  was  that  the  inter- 
ruption of  the  blooil-current  in  the  retina  %vas  a  ])athognomonic  sign  of 
death.  Two  years  later,  however,  Gayat  stated  that  in  a  [mtient  seen  by 
him  this  sign  did  not  appear  until  twenty  minutes  after  death.  He  at- 
tributed this  fact  to  tlie  patient'^  having  been  atheromatous  and  parapl^ic. 

What  has  l>ec^n  said  of  all  the  signs  which  we  have  studied  is  true  of 
the  interruption  of  the  retinal  circulation  and  the  change  of  color  of  the 
fundus*  Invested  with  ]>ositivc  value  by  those  who  first  noticed  the  signs, 
they  have  lost  their  importance  in  proix)rtion  as  they  have  been  studied, 
Furtlier,  when  the  former  condition  of  the  ]>atlent's  health,  certain  indi- 
vidual peculiarities,  the  mode  of  death,  and,  finally,  the  surroundings  in 
which  the  body  is  kept,  are  investigated^  the  significance  of  any  ocular 
signs  varies. 

It  is  pre-eniinently  the  function  of  organic  life — of  the  life  of  our  tis- 
sues— to  prevent  the  elements  of  which  they  are  composed  from  undergoing 
the  chemical  changes  which  are  characteristic  of  death  ;  but  life  exists  so 
diffei^ntly  in  so  nmny  different  and  interrelated  systems  that  it  can  never 
stop  at  the  same  time  in  all  of  them.  It  cannot  be  said  that  when  a  phe- 
nomenon of  arrest  in  the  vessels  is  noticed j  the  circulation  has  ceased  and 
the  ocular  or  vascular  organ  is  dead,  since  every  day  resuscitations  of  such 
organs  can  be  witnessed.  It  is  only  after  a  certain  time,  when  the  sign 
of  each  local  death  appears  in  turn  and  i^ersists/that  the  conviction  of 
general  dissolution  forces  itself  upon  us.  Public  hygiene  contents  itself 
with  demanding  this  conviction  from  all  conscientious  observers. 
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HQodial,  411. 
meridiooal,  411. 
mu^cJo  balance  in,  t8B. 
neuralgia  aj  a  tign  of,  40^^ 
preflcribiDg  fur,  449. 
prevalence  of  gradee  ©f,  423, 
prognoiifl  of,  443. 
relation  of  virion  to,  41U. 
iignifioance  of  lerms  un«d  In,  423. 

of  tberapj  on,  440. 
«P«olal  rules  governing  tbc  correotiOD  of^  i 

attidy  uf,  4^2. 
Burgicftl  treatment  of,  477. 
sytuptoma  of,  431. 
tnuitment  of,  441?, 
Ametropia  a^tbenopia,  404. 

eye,  4IL 
Amnoaia,  vleual,  558. 
Amnetio  color- bHndne^s,  5!iB,  604. 
Amplitude  of  accommodation^  negalire  portioB 
of,  148. 
of  convergence,  131, 
Annmla  in  tircuiatory  dbeasea  of  tbe  eye^  i 
of  ibe  blood -verBels  of  tbe  oyc^  485. 
Tfeaknefl*  of  addnctiro  |mwor  from»  137. 
Anaefitbcsia  of  the  conjunctiva  in  hjitena^  f 
of  tbe  cornea  from  sulpburj  840, 

in  hysteria,  744. 
true,  of  the  retina,  729. 
Anatomy  of  fllainentftry  keratltii,  205, 
of  iUpediciiil  pnnotate  ki-'rntiti^.,  200. 
of  tbe  external  reotuii  mu^clts,  21, 
of  tbe  mfmor  ublit^uv  mangle,  20. 

reetue  mtisclf),  25. 
of  tbe  internal  reatus  muscle,  22. 
of  tbe  Auperior  oblique  mnsele,  27. 
rectut  muscle,  23. 
d'Andr^V  teat  for  ^imulflt4id  blindnesi,  872. 
Aneurism  of  the  cerebral  »rteriea  a  canAe  of 
pftraljMS  of  tbo  ocular  TOUides,  55. 
of  the  inUmal  cmrotld  artery  in  tbo  »Tem- 

oufl  sinaSjt  000. 
of  tbo  opbtbalmie  nrterj  near  ii»  origin,  000.^ 
Anglosclerosis,  album tnttrti^  525, 
aenilo,  a  22, 

Angle  alpha  in  myopia^  436.  ^1 
tptihn,  94,  12.^ 
^ttmma  in  myopia,  123,  438, 

smallnesa  of,  a  oaase  of  divergent  ftra- 

biimiu,  120, 
knppa,  40. 

negative,  47. 
positive,  47. 
of  convergence,  130. 
of  devlflllon  in  prisms,  49, 
of  opening  of  prism e,  £D. 
of  Mr^blamuji,  8,  14,  44,  50, 
dotermimition  of,  44. 
Ankyloblepharon  fidlowUig  v^a^^oi nation,  09(1 
Anomalies  of  tbe  motor  apptiratxiA  of  tbe 
artiala  on,  by  £dmund  Landidt,  3, 
Anterior  central  capsular  cataraeti  »ciqnir«L 
303,  352, 
chambor,  cjstkercus  in,  847* 
ebsmben  in  hype  fen  etropia,  43  L 

in  mjopia,  436. 
lentleonus,  277^ 
A  ntero  posterior  aiip,  9. 
Antifebrin,  amblyopia  from,  828, 
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AnlipjriD,  amblyopia,  from*  S2S, 

Ant^Hptioi  in  kemitii,  1^1 1 

Aatrum  or  Uigbinure,  di»u«  of*  ft  eftiiM  of 

pamljsb  of  ibe  ofiiaUr  mumlei^  bt. 
Aorta,  diMaMS  of  thB,  dlrturbMiCw  of  tbo  eye 

In,  41»5. 
Apb*lti»,  423,  440, 

focti^mg  iD^  440« 
AfK>DiQrpbijie,  nniHthoaia  of  th*  oom^  from,  840. 
Appleij^  tetmal,  02;*. 

with  beml|rle]|;ia^  orbicuL^f  «jgti  to, 
Apparent  »lrabii}mtij^  40. 
A<ju«uuj  capsulitis, 
Areut  »«ai1i».  2:a,  244, 

ArgjU-KobarUun  pupU  in  g&neml  pirmlyali  of 
the  iuNiti^}  6:-t!i, 
m  Ubw  domalU,  A3T> 

ArgyH*.  82T, 

A  r1t'«       for  timulatnl  bltactnnA,  B7>1. 
AmiaignJL^*!  te^t  fw  simulated  blmitnou^  849> 
Ar«ei)i&  pobwniDg*  amblyopia  fmiu,  826* 
Arteri««  f)»rotid,  dj»tiirbao0cu»  of  tb«  ey<  in  dii- 
mm  of  tb^  4^5. 
poatorbr  ciliary,  diiturbaacet  of  tb«  olrou* 

lation  in  tbo,  520. 
reiinaU  pul'^ntion  of, 
Art«ry,  oplithahiiit.%  distMrbanoofl  of  tbe  cj^o  in 

du«aie»  of  tho,  4i*5. 
Aipidium,  ftmblyopia  from,  837. 
A»!Mj«LatfHi  aJduiitioQ  with  presbyopia,  440. 
paralyses  of  tbcs  ocular  tuaBatu,  31. 
l^aralyaia  in  byptterin,  7>i. 
Aitflgiant/Q  tf»t  for  iimylatod  bliadnoaa,  S70, 
Asthenopia,  ibutiom  mods  tire,  404, 
byeitonvtraamatiQ,  SVii. 
in  acarlaCiDft, 
ametropia  nud,  403. 

efTeeta  of  hyf;iene  on,  447 » 
itatiiitiet  itt  regard  ta,  44^. 
mMetn^piii,  4l>4, 
and  ocDiaetropia,  440, 
and  rftflex  neuro»ea,  405, 
olirpaU  a  oayfle  of,  409. 
effects  of,  444. 

of  kindergjifteni  on,  44fi. 
of  iob<.»ol  life  Oii»  444^ 
of  BoUnaeca  on,  4^11, 
flxeroi«o  m  a  oure  for^  470, 
gthoral  cffi?cta  of,  44A, 
bete rop boric,  404, 
Id  myopia,  437^ 
mixed  hetempborio,  40S. 
muioular,  404. 
of  byiit0riii,  752. 
oreraoliiijf  hctorophorio,  40  T. 
paretic  heioropborio,  40S, 
retinait  4Ii». 
■leop  a&  n  euro  for*  470, 
Epa^tic  bctDTtipborii:,  407, 
tp^ial  eau5«  of,  41 
typa  wriiiug  a^  a  eauie  of,  415, 
underacting  hcteropboric,  40S. 

AltiglDBti«ID,  4^5, 

agamsit  the  rule,  430,  440, 
cauief  of,  42y. 
^ial  expnasion  in,  450, 
t^ndua*  reflex  t«st  in,  43S, 
geEiorAl  ubjetitive  tigni  of,  4^9* 
byaioro^tmuiiiatic,  BUS. 
latent,  4:Vj. 
leof-aotioD  in,  450. 
loeal  objective  tlgia  of,  458. 
•abjiictlre  iigna  of^  I3^U, 

ntltftt  dbji.r»oteri«tlim  in,  439* 


Astigmatism,  monovular  diplopia  lit,  430, 
polyopia  iu^  430, 

oblique,  442, 

opbthalmo90op7  In,  438, 

partial  curr«clion  of,  408. 

p6oallarili«»  i*en  in,  430, 

produced  by  oatArain  of^miion,  570. 

reflex  nenroies  iti,  440, 

inrgical  treattnent  of,  478. 

total,  450, 

Tisioo  in,  430,  440, 
A^ymmetrio  coQV«rgc&oo  witb  eloratioD  of  gai«, 
167. 

Ataxic  nystagtuae,  lOfr. 

in  Friedreich'!  dbeafle,  041, 
Ataxy,  cKsular,  in  Frledr^icb'A  ditesae,  041. 

of  orbital  muscles  in  tabw  dor^aiia,  630. 
Atberoma  of  blood -veaaeli  a  oatise  of  catarart,  322, 
Atoaio  iiy»tDgii$,  160, 

Atrophy  of  the  optic  ttCfTe  in  dy»ontery,  713. 

in  Ubc*  dorsalit,  054, 
Atropine,  amblyopia  froi%  830, 

m  keratiti*,  ^!15, 
At  apcular  forms  of  phlyctenular  kermiiUj,  1*4. 
Axial  am,etropia,  411. 

caUract,  351,  533, 
Axist  pupillary^  40, 

B, 

Baldania'a  test  for  pi  mu  1a  tod  blindnow, 
Dandaj^ng,  binocular,  after  opwation  for  eoD- 

t  ef >f Bii  t  ilffl  biamus,  110. 
fianfi/iirmi^e  lEemtitlJi,  24.'^, 
Band-ihaped  afllMrtion  uf  the  ournoaf  243, 

keratitb,  IM. 
Baroffio*a  t«et  for  aimulntcd  bHtidiicM,  SOO,  %74. 
Qartb£t£my*i  appafntui  for  tbo  dciarmioatbn 
of  «imulat4Hl  bliiidnosa,  &08. 
tent  for  eimulatiyj  biiiiHliiess, 
Boae  of  the  brain,  lotion*  at  the,  pamlysiA  of 
tbe  orbital  ame^clei  due  to,  602» 
paraiy«iB  of  (be  Aftb  nerve  due  to  Iflrioni 
at  the,  002. 
of  the  internal  muades  of  th«  e-yo 
due  to  Icsitmsi  nt  the,  003, 
BaadoD'a  tftst  for  «imulHttiil  b1indnc»«,  B81, 
Baadry,  8.,  M.D.,  ariiele  on  iimulated  hlindnoMi 
801, 

Baudry'i  te^it  for  iimulated  bUndnesg,  873, 
Belladonna,  amblyopia  from,  8^!^, 
B^low'ji  rest  fur  aimuiatH  bliadne«4i,  893, 
Bencdikt'a  theory  of  optic  oeuritii,  545, 
BenKlnc,  nyftCigniiis  from,  840. 
Bertel^V  tont  fur  fimuiated  blindDeaB,  873. 
Bertin  Sana,  upto«oope  uf,  870, 

tMt  for  aimiilatod  blindneaflj  870, 
Bifocal  lojjaet,  474. 
Bilateral  tuiosi^,  0l>2, 

Bilbt  and  Baudon'a  test  for  fimuliit«d  bUndnaMp 
881. 

Binnendyk'i  test  for  aim  u  Id  ted  blindness,  809. 
Binocular  handai^ing  after  operation  for  eonvef. 
j^eut  atrabiamiiB,  119, 
Helda  of  fixation,  44. 

dot emii nation  of  tbe,  53, 
single  ^bion.  40.S,  75  r. 
Tuton,  Hcrtng's  experiment  a*  a  tMtfofi  110, 
monooular  amaunwi«  tn,  741* 
with  presbyopia,  410. 
Black  eatnract,  310, 
Ek'pbAHtip',  apMial  trmittncnt  of,  473, 
lilcpharoiipaim  in  hyi^tcria,  7(S<), 

la  koratitia,  184, 
Btltidnefs,  oortif-nl,  5»^. 

feif  ned,  of  both  eyea  90S, 
mind-i  5&0,  5#7« 
monoQukr,  ^50, 
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Blmdnew^  monoculiLr,  in  fractures  of  the  buM  of 
pure  ward',  &filL 

nlmulnt^df  d'Andr^'a  test  for,  fiT9. 
Arlt'n  test  for,  873, 
Armmignac'ij  tasi  fur^ 
Asttigtano'i  te^t  for*  ^70. 
Buroffio'A  t*srt  fgr,  879, 
Biu-th^l^ioy'a  npiiarAtue  for  LbedetermU 
Diition  of,  803* 
test  for,  8»4. 
Baiidoa'a  te^t  for,  S8U 
Bbudry'fl  test  fur,  S7S, 
Btlow  a  teit  for,  SW, 
Bortol6'8  Iciit  for^  872* 
Uertm-Saoa'fl  teitt  for, 
fiiltutt  and  finoiloti'a  tc^t  for,  831. 
Biotieod^kV  lii»t  for, 
Bouiilumffj  test  ft>r, 
BnivttiB^^  Uwt  for.  ?Sfi,  887* 
CbttiiTel't  teat  for*  «72. 
ooDdition  of  pupil  In,  30 3, 
Corooiit'a  t&^t  Ifur,  8712* 
DeliLy'i  t«»t  for,  S7I. 
determioutiqn     of,  JiiTii,1-Cm^«t'« 

metlind  for  the,  8<17, 
Driver's  uiethotJ  fur  tbe  delerioia*ti<m 

or,  B68. 
Dcynrdin'a  teat  for,  874* 
Fitow'a  test  for.  8»H. 
F1«*B  teet  forp  SeSl,  B70. 
Ft>nt«rbeV  test  for, 
Frolkb'js  teat  for,  878. 
QaJfiiciwikre  te»t  for,  877i 
Gncfe'»,  Alfred,  t«it  for,  S80* 
Harltiu'B  teat  for,  874* 
Helmbold'^  tiM-l  for,  SO  4. 
Hetter'i  t«»t  fur,  87 L 
Hogg'i  Iwt  fur,  »82. 
Jftcl(»(in'»  ic«t  for,  S78. 
Kugel'd  tevt  for,  S7&. 
I«»itrPBee'a,  Z.^  Ive^t  for,  SS2. 
LtppiDCittl'«  teal  for,  875. 
]klar««f!ba]'a  teat  fofj  800. 
M&rLorji  &f>p&mtti«  for  tbe  determine- 
tfoD  off  868. 
ti^  for, 
Mflliken'a  t«st  for,  872* 
Mlehvl'A  te»|  fi»r,  U74. 
Honoyer'M  double  KTtparatai  for  iht  de- 

t«rm mutton  ff,  8liti. 
of  ono  cje,  8ea. 

objective  metbodfl  for  tb«  do- 

tormiuiiliati  of,  BBft, 
«ubjt?t!iive  nii^tbtiKiff  for  the 
torjuittntioji  c*f,  867. 
ObleuianiiV  tett  for,  BBO. 
Prmt4>'«  tcfli  for,  872, 
paeudoieoind  apparatua  for  tbe  detor- 

inmMlon  of,  HOD, 
It«n*'»  tert  for,  873. 
R*wi*now'i  test  fwr,  871, 
Sebenlil'i»  teet  fur,  ^81, 
Segara  test  for,  87 
Si  I  ex 'i  teAl  fur,  874. 
teita  for,  by  oyltndrleftl  g1&aa«8,  875* 
by  priamft,  87  ft* 
hy  Fphericfll  leofoit  $7 A* 
by  tmeoloriKl  glasses,  87^, 
VieuHo'i  teat  for, 
VosLoi'a  lent  for,  874. 
Wjoh<jrebiewio«>  t«8t  for,  874, 
tranaient,  follow  lag  bend  injuri©.4,  581* 
word',  6rtl* 
Blwd,  local  &bf traction  of.  In  keratitla^  190. 

-reauila  of  the  eye,  mbDormnl  coatr&ctLoa  of 
ih%  4S5* 


Blood- ?«aela  of  the  eje,  atinmim  of  tb«,  48| 
dilfttaioti  Qf  th%  iM. 
bjperwram  of  the,  484* 
BoDttlumt'e  test  for  limulBtcJ  b9iiti1n«i,  87B«^ 
Bmilej'B  theory  of  optic  oetirUis,  5i^, 
BraiD,  absooss  of,  from  purutfiDl  utttit,  homoiij- 
moua  hoiuliLDopsiii  ^^fi. 
difTuBe  dis&£U!ei  of  ibe,  6LE>. 

aeleroalii  of  the,  cye-gjuiptoiiii  |Q«  B14. 
foeal  die^AnQfl  of  the,  539, 

locftliiing  donnLgement*  of  fiii^D 
cauaed  by^  546. 
ey0-*yiiiptotnf  of,  hi^. 
Branob  embolbm  of  tbo  oeutraL  artery  of  liie 
reiititt,  6*15. 

BmVDtla's  test  for  iimu luted  bibdnra,  886,  887. 
Bright*i  diaeaao,  effect  of,  oo  QataiiiL't  oper^tjoli^, 
S8y, 

CKtuUr  l«Bioite  in*  f^45* 
Bromldo  of  potassium,  nu^blyopia  frotOp  82^. 

ptosia  fniin,  84 1»* 
Bulbar  panklvRta  in  tabea  dorsal  if,  59{l« 
Bulloui  keratitia,  2U7. 
Buroh&rdt|  atereosaopis  of, 

CAloAteoiu  keratitis,  2D 7. 

Cnleimiifl  SaBnrs,  relation  of,  to  maatil*  ItttM^ 

CaloiflcatioD  of  the  Icua, 

CiLQDKhia  iodica,  auiblyopia  from,  830* 

Cap*ulfljr  c*Unw;t,  282, 

formittioa  of  epiadte-«ellB  111^  30t. 
fteaond&ry,  Sl  lL 
CapBule  of  the  lena,  rupture  of  poiterior,  A56. 

aeparatioD  of  folding  of,  306« 
ppontaiifioua  rupture  of,  atler  piutiaJ  nbsoib- 
tioD  of  catftTftotoiLf  leap,  304. 
Ciip«ultti«r^  nqueoui,  235* 
CArbfiD,  bisulpblda  of,  atnbljopia  from,  818. 
diagnosis  o(  83U* 
etiology  of,  818* 
tbtory  of,  818. 

pathologic al  anatomy  oj^  820« 
prognofis  of,  820. 
tiyeaptoiiiit  of,  B1  ^. 
tr£*tmeBt  of,  820* 
Carbonic  aotd,  amblyopia  from, 
oxide,  amblyopia  from,  83  L 
nuclear  p«l«y  from,  592. 
Carotid  artiArics,  d isturbancea  of  Ibe  eye  m 

eaaea  of  the,  4V5* 
Car-sicknesft  in  hyperphoria,  442, 
Ciitiiract,  281* 

abaiir[itioii  of,  361. 

aci}uire<I,  anterior  central  eapiular,  SOS,  3|ft2, 
monoitomum  lentif  tod  ffordmxrm  in, 

8&3* 

album innrifL     a  eanae  of,  320* 
Atheroma  of  bUjud-vesaots  a  cau»e  of,  322. 
asitti,  3-11,  333* 
black,  31  fl, 
capiulftr,  282,  357, 

the  formation  of  spindle-cetls  in,  305. 
casei,  dimmution  of  renal  peruieability  in, 
320. 

eotigijtiital,  283,  332, 
atitDricir  polar,  333. 
eentral,  im 
dbtomum  ophtbalmobium  Diesing  10, 

858. 

poflteHor  polar,  333, 

loml,  339. 
enraiire  mewurefl  for,  281, 
depreuion  fvf, 
diabeUOt  ^20. 

absor|>tioii  of,  33  L 
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dfseiMioii  of,  '^7iK 

diflCMe  of  Ihc  kidi^Qj  M  »  cAUiQ  nf,  32Q. 
dbplfrcemeDt  of  M]}9  of  woand,  337, 

eiitting  «r  oapinlo  \ti,Z7b, 
in  th«  Oi^ulot  37^. 

removal  of  oortioal  r«ai)umU  daring, 

m. 

iDtuHng  the  lipa  nf  tb«  iaebloQ  iDi  S7S, 

with  iri^lecUiuiyt  37 5, 
forms  oft  from  a  eUDlo&l  iUnd-poiAt^  333. 
f relies (^y  of* 
frotD  ergotp  504. 
frftTO  ^Ape  augmr,  294, 
from  ing€$ttuD  of  pnboaoai  idbstMioef,  202. 
from  iDtru^Juction  of  aoxioiu  m«t«diLU  into 

ant^rbr  cb&mbar,  2tt2, 
from  mtnlhoU  2U2. 
from  nnphthAlin,  292. 
from  DiLrule  of  stodSf  302. 
from  aalt,  2»2. 
from  sugar,  2^2^ 
heredir  J  in.  Ub. 
in  chronic  rcniil  tiiae«J«,  65 7i 
in  {|iuti«tes.  fiflj* 

theory  of^  666^ 
inoipitnt, 
MorgHgniftTi.  2U{K 
nephritic,  320,  657, 

of  extrema  M  ag«|  314. 
of  infwicy,  332. 
of  mature  life,  340. 
of  old  figo,  340. 

opflrmtioD!^,  ftceid&nts  wlifoti  Booompuij  or 

follow,  sae, 

ftntitiepi^ii^  in,  .^60, 
Bfltignattism  preiducod  by,  37fl. 
Brii^ht'ii  di?«tui},  olfwt  on,  ^SB, 
colored  v  t^ioD  nfter,  S94» 
death  after,  3S9, 
doLnyeJ  uuiun  of  wound  Sn,  B07. 
dflUrium  niter,  388. 

deliichmf?nt  of  the  tuiluu  fotlowLn^^ 

diAbvtei  mallitujT,  effect  on,  tS^, 
ifytbropriJL  nfter,  M4. 
fiieiftl  eryaipBloj  after,  3fi8, 

emorrhjij^B  following,  390. 
malarial  fover  »flw,  387. 
nnrinjil  healing;  of  wounds  after,  220. 
pft[iD|jbtbalmUi§  following,  3BUi. 
I»la^tTc  cyclili*  following,  389, 
pneumonia  nftor,  MS, 
preliminary  iridectomy  iti,  S7&, 
propbyliustic  enuoleatton  in,  370, 
relatite  positions  of  tipa  of  tronnd  aftor, 
327. 

■tripcii  keratitii  after,  324. 
pcuterior  polar,  in  uric  neid  dimlbeiii,  677. 
preventive  mcosurei  agninit,  3BL 
panctate,  3^i8. 
r»te  of  formation  of,  319, 
reel i nation  of*  35 
ieoondnry,  312,  33  Z&2^ 

oifisulmr,  310. 

treatment  of,  3T9, 
lymptDtni  of,  2S2, 
tAnmatic,  2i^B,  307. 

eaused  bj  rupture  of  the  e«pQTe, 

from  eoncuAiion  without  rupture  of  the 
Capiiile,  34 fl. 

fSfom  di^ciMion,  309, 

from  lightning,  309. 


Cat&riict^  imumatio^  with  rupture  of  en|ieii]e,  307, 
without  riipture  of  4:ap»nJc,  3(17, 
treatojent  of,  3*ty, 

uncomplicated,  age  at  which  it  ii  moni  com- 
mon, 323, 
anrifke,  maturation  of,  378, 
(OBuUr,  328,  334. 
C&U9eit,  general,  of  amatropiL,  413. 
local,  of  ametropia,  414, 
of  hypcTUjetropia,  42  L 
of  myopia,  42b. 
of  Htigm&tiam,  429. 
»peoiat|  of  aslheDopijL,  415* 
CantcriiAtion  in  keraliii*,  188. 
Cavomous  fiinn«,  nneurii<m  of  tbe  internal  i^Arntld 
artery  in  the, 
now- growth  occupying,  Bft6. 
rupture  of  the  internal  (^rotld  ortery 

in  Ibe,  «oa. 
thromboiia  of  the,  fi05. 
Cellular  tiasne  of  the  orbit,  inflamination  of,  a 

eau««  of  paralyses  of  the  ociitar  muMlefl>, 
Centrad,  50. 

Central  artery  of  the  retina,  branoh  emboUim  of 
the,  6i>^. 

cirauIatoTy  dbtnrbtnees  in  the  Area 
fupplted  by  the,  from  emboliim 
and  thromboBia,  498. 
eriticaJ  eon^i deration  of  the  phe- 
nomena Arising  from  obstruetba 
of  the,  5U9, 
obstruction  of  the  trttnk  of  the,  ^^^02, 
lesion,  demngements  of  motion  of  ibe  eye- 
balls due  to,  hii2, 
ploaifl,  586. 

theory  of  itrahlBmus,  09, 
vein  of  the  retina,  diitarbaneei  fn,  In  throm- 
boflia,  51^. 
Centre  of  motion  in  my o pin,  438. 
Cenirei,  primary  lei«iun  of  the,  a  ^mt  of  dl- 
vergent  ttrabismuii,  126. 
riiual  memory,  pneliioa  of,  558* 
Cepbalalgie,  in  hctorophoria,  417, 
m  hyperme'tropia,  435. 
ipeoial  treatment  of,  473. 
Cerebollam,  leaiona  of  the,  a  oauie  of  sytttgmni, 
165, 

Cerebral  apoplexy,  homonymoua  lateral  bemi- 
anopiia,  symptom  of,  552, 
arterioi,  degeneralioti  of  tb(7,  eye-aymntoms 
in,  023. 

diaeaae,  focal,  local  iiing  deningemente  of  the 
eyeballs  due  to,  582. 
Cerebro-fpinnl  meningitiji,  eyA^aymptoma  in,  619. 
Changes  in  amctrojita,  421. 

in  heterophona,  421, 
Chanv-era  test  for  simulated  blindneaa^  673, 
Cheek -iigamenU,  115. 

-tendons,  115. 
Chloral,  amblyopia  fVom,  829* 
Chlorate  of  potosftium,  amblyopia  ffoin,  829, 
Chloride  of  ethyl,  opacity  of  cfimea  from,  840. 
Cbloroforroj  amblyopia  from,  S40. 
ChloroiKis  in  circulatory  diseases  of  the  tyei  5S5, 
Choccdate,  amblyopia  from,  830. 
Choked  disk,  541. 

Cholera,  condition  of  pnplb  in,  714. 
conjnnciivitii  in,  715. 
contraction  of  pupilt  in,  714, 

of  retinal  arteries  in,  715. 
cyanniii  of  oyelidi  in,  712, 
diminution  of  lacrymal  secretion  iOi  713, 
enonbtbalmoe  in,  713. 
haiineas  of  rision  in,  715, 
interrupted  venous  (Turrenti  In,  71S« 
keratoenalneia  in,  713, 
ocular  m^nifeslfitioQS  in,  712, 
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Choi  em,  op»^!ti«a  of  the  orytlnlline  l^ni  i  n,  7t5, 

of  the  vitreou*  humor  in,  71a, 
CholeeteriQe  in  (be  lens,  fnntiftfLQD  of,  314. 

eje-symptuius  in,  BHD. 

in  m^opinp 
Charioiditia  in  nLbummurim,  650, 

in  djMnt«rVj  712, 
Chorioiili>-rf]liuitta  in  mal^Hat,  716, 
Cborlo-r&tinal  uhangea  m  the  mneolar  region,  ft 
crtturti  of  mjfqpin,  i35. 

-relinitiN  in  diphtheria 

Cbronic  alcohol  tarn,  infulfitiienoy  of  <3<iD  mergence 
in,  136. 

opbthAlmoplegiEi  in  ©xopbtbaJtuic  gmtfe, 
591. 

puUencephalitis  Ruperi<»r|  5SS. 

progressive  ciphthaimoplcgiii,  580, 
ChrjBSirobin,  coi^onuttvitij  from,  310, 
Cicalrleiftl  mociilfE^  of  the  eorneA,  237. 
Cioatrltatiun  in  kenkiiti^,  174* 

of  uloers  nf  the  cnmea,  311, 
C1U«L^  loiu  of,  in  Gmves's  diieue,  772. 
Ciliary  ii^jection,  ]S]. 

niuBck,  hyporfits^thcetn  of  the,  of  N»^el,  747. 
in  hyperru^lropia,  4Ti. 
Id  mjopia,  4'^7^ 

tptnta  of  the,  a  (suie  of  myopiik,  425. 
hyftiiro-trnuuialicfj  t^98« 
Cilio- retinal  fbmscIs,  507. 
CiDeboaa,  Amblyopia  fmm,  832, 
dii|;nociii  of,  SM, 
«llqlogy  vf,  833* 
biftory  of,  832, 
pitthulogy  of,  mi, 
prognusia  «f, 
aymptoiua  of« 
Circulation  and  nutrition  of  tbfl  ey«v  general 
cQDi^ut^nition  of  th««  482. 
diitiirbnnccji  of  the,  J  84. 
Circulatory  disturfaiinciHt  in  the  area  mppUed  by 
the  eentrni  artery  of  the  retina  from  etn- 
iNjtiitui  and  thrombo«l!t^  4^S, 
^henomenii  within  the  we  in  dieeoeei  of  the 

ay  stem,  ocular  Icidons  dependent  upon  di*- 
eaacifl  in  tbe,  artick  on^  by  0.  Haabf  M.IK, 
48h 

Climate  a  eaiise  of  asthenopia,  409, 
Ciinical  dingtio^ia   of  paralyjia  of  the  oeiitar 
muieles, 

Clonic  blepharospfism  in  hyateria,  760, 
Cc»ealiiG,  arublyojua  from,  839. 

in  kcratiiia,  190. 
CoHee^  innblyopia  froui^  SSO. 
Cold,  effect  ofi  on  tranfparenoy  of  the  lent, 
317. 

ex|>oEure  to^,  nnclear  paliy  CroiDi  b%2* 
Collateral  bypefsotaia,  181, 
Colloid  of  the  cornea,  238, 
Goloboma  lentia,  258,  273, 
Color,  lone- value  of,  735, 
Color- blind  neap,  aninesici  5fl4. 

>ri»lon,  defective,  la  dipbtb«rltl9f  703. 
Coinbined  puraly^e;  of  the  iieular  mufalei^  ^0, 
Commtm  motor  oiauK,  pare^ia  of  the,  28, 
Complete  double  ophthaliiioplegia,  5^$, 

exterior  ophthnlmuplegiit,  587- 

interior  ophthalDif^plegi*, 

mixed  opntbalmoplegla,  5S7. 

xnonneular  ophthalmoplegia,  5SS. 
third  nerve  ba«fti  paralysia,  CtQU 


Com  plicated  moncHiular  tbird-nenro  b«f»J  paraly^ 

ei0»  504. 

Complications  of  phlyctenular  kcr^iit»^  I9€, 
Compound  hypermetropic  atligmatiam,  oo 
of,  4fi8, 

C.ompre»  bandage  in  ksratitif,  lil«, 
Coneomitant  and  paralytic  strablftmni,  diffei 
tin!  diiigno«ni?  between,  120, 
Itrabiamus,  82, 
Cong eniial  anterior  poltit  catarmet,  3S3, 
eataract,  332. 
eentral  caUract,  339. 
corneal  etaphytoma,  24S. 
diffplacemcntfi  of  the  len^,  258, 
maculffl  of  the  roruea,  244. 
monocular  pto^tfi,  5S8. 
nuclear  pu»y,  686. 
ny«taginu»,  102, 

prognosis  of,  107, 
treatment  of,  167. 
paralysef  of  the  ocular  mnaelflSt  57. 
poaterior  polar  cataract,  333, 
ptosiA,  57, 
total  catanci,  339, 
Congestion  of  the  iris,  aymptotiu  of,  183, 

papilla,  541, 
Conical  cornea,  249. 

operative  treatment  of,  253, 
optical  treatment  of,  252. 
Coi^  nga  te  de  v  iat  i  on ,  58  2. 

as  a  tocalidng  ejmptum,  58,^, 
in  hyaterij^^  Tij6. 

in  lopion  of  the  inferior  parietal  lobi 
585, 

lateral  paralysii,  503, 
paralyjiB  of  the  upward  movement  of 
eyes,  598, 

Conjunetiva,  ftn^Rtbe^ia  of  the,  in  hjateriHi  7^ 
erythema  of  the,  680, 
eaaential  abrinking  of  tho,  677* 
aiaria  iuerraff  Gnuisi  in,  859, 

ion  6uyot  in,  S58, 
icterus  of  the^  in  yellow  fever,  T3ft« 
in  herpes  ophthalmicuf,  7Ti!t, 
in  hypermetropia,  43 J, 
in  hysteria,  8yw. 
in  myopia.  430. 

inaensibility  of,  during  death^  909, 

pemphigus  of  the,  077, 

psoriaaiE  of  the,  680. 

ve5j«ela  of,  during  death ,  DIO. 
Conjunctivitt*  from  chrj-B»robiiij  S4CI, 

frtim  podophylUnf  840. 

In  cholera,  715, 

in  dengue,  721. 

in  dytentery,  712, 

in  tufluensa,  700, 

in  malfiriik  716, 
Consequonccff  of  keratitis.  2.17, 
Contraction,  abnormal j  of  the  bloc4~^ 
the  eje,  485, 

of  pupilii  in  cholera,  714, 
Contrtieturcd  of  oculur  mii»«1ee  in  hyitoria^  7 

second&ry,  61. 
Conua,  429, 
Converjjcncc,  129. 

sLccommftlation  and,  relation  between,  136, 

amplitude  of,  131. 

angle  of,  130. 

anomalies  of,  in  hyateria,  74 B» 
aaym metric,  with  elevation  of  g*ie^  16T. 
inaufficieney  of,  124,  120,  134, 

advaneenjent  for,  156. 

dcfectivo  development  of  lb*  •ddncter 
muscles  a  oaoso  of,  139. 

diagnosii  of,  139, 

from  lack  of  exerciae,  137, 


I 


INDEX  TO  VOLUME  IV. 


927 


CuQT^rgtBoe,  loBufficienc;  oft  in  (ibronto  tloo- 

in  hj«terip^  ISA. 

ipb«riQil  lun^  fur,  1^3. 
sterol     I  pio  tieraitea  tori  l&I. 
■urgical  treat  man  t  ioTf  l&A. 
lenut^iiuy  for, 
treat  ill of,  149. 

macular  reflex  of,  11*0. 
tpaiimucii  of,  K(1 . 

dtiterminNtion  of,  140. 
minituuiii  ofr  13  L 

neuropaibio  inAuffietency  of,  134, 
par3il>-s]a  of  tbe  puwar  of,  b^h. 
jt&resis  of,  of  hytiteru-lrmuiiiKUo  %Jf% 

puDctum  pr^xtmum  ofj  ISh 

retEiutato  of,  13  h 
relAtire,  m. 
ppaam  of,  lOH,  59$. 
undue,  ft  tmuie  of  mf&ptl^  49 A. 
Convergent  strmbiamuBf  0. 
iibiolute,  IU2, 
Iiqtiv0,  JlU, 
aUcrnatid^,  103. 

biniicu       b«nd»glBg  aflvr  operation 

for.  111*, 
•tiologj  of, 

•zelii^ion  of  one  ey*  i.  onuio  of,  101. 
fh>ia  b/pcpopioi,  102. 
hyperroetropift  a  entire  of,  101. 
miueulur  n-dvnncetiaoiit  fufj  US. 
Botl'pELralytic,  Sfl. 
of  by^teria,  751. 
Operative  treattnont  nf,  10S. 
paoitie  treiLtmont  uf,  1 02. 
p«nindio,  102. 
pe  nil  unent^  102. 
relutivij,  102. 
ffpoataneuu^  cure  of,  T02. 
tiereoscopio  exercise  in  Ibfl  trcAttneut 

of^  10&. 
■urgkul  treatment  of,  111» 
tenuCfimj  for,  1 1  '.1, 
treiitiuetit  irfy  lf>2. 
use  of  niydi-iiilie«  in,  103. 
Toluntary  euro  of,  lul. 
topla,  26  L 
CQme&t  iirb»(jc^  of  tfao,  217, 
uino  iff  %ho,  202, 

mnJDfltbeniA  of  thD.  from  apomorpblne,  840. 
from  erytbropbleine,  840. 
from  ouabuLne^  840. 
from  itropbantbin,  840, 
tn  hyilm&,  744. 
bnn  l  «b<ip<:d  affection  of  fbe,  243. 
dcAtridfil  mttculjB  of  the,  237. 
eltnical  exnintniition  of  tbvj  IBD. 
fjalloid  of  tbe.  'JHJ^. 
cODgeniral  iiiJii:uliD  of  ihn,  244. 
oonteni,  24 1». 

op«nitiVQ  treA(  inetit  of, 
optic  nt  trctttment  of,  251. 
dA?p  va««ulari  Kiition  of  tbe,,  iFtS. 
dimness  of  the,  during  death,  IfLO, 
dlffijUH  of  the,  ariiele  on,  bj  J.  P.  ITv^l, 

M.D.,  160. 
epltheliotnii  of  tbe,  25S. 
fluent lal  flclcronb  of  tbe,  242. 
febrile  berpes  of  tbe,  202* 
treatment  of,  202« 
flbrom*  of  tbe,  254. 


Cdmea,  G^tula  of  t  bo,  213,  244,  24S. 
foreign  bodies  in  the,  25^. 
formation  of  voauels  in  I  be,  170. 
geoeral  p&tiiology  of  inflihnimK.tio&  of  tb«, 
170. 

hyaline  degeneration  of  the, 

idiupatbie  ber[>e0  of  the,  202. 

in  bjpermetropla,  431. 

in  by«t«ri«,  Bl^u. 

in  myopia,  436. 

infeoted  ulcers  (^f  tb<^  179* 

intiltration  ot  the,  175. 

indammmtion  of  tbe,  170. 

itiAotisibiUiy  tif  tbe,  during  death,  &0O. 

leprosy  of  tbe,  25S,  25^. 

loueoma  of^  237. 

mill  formations  of  the,  249. 

neoplasm i  of  the,  253. 

Doa-iufectHd  ultsera  of  the,  170. 

opafiily  of  tbe,  from  chloride  of  ethyl,  S40. 

partial  ■UpbyloEoai  of  the,  24 

poBl-operative  aAecliDii^  of  the,  3;i7. 

ribWD-flbaped  affeotiou  of  tbe,  242. 

lodeut  ulcer  of  the,  2ii2. 

treatment  of,  204. 
■areomft  of  the,  254. 
icleroflie  of  tbe.  237. 
Henalbility  of  the,  in  keratitii,  IS 8* 
ilougbing  of  the,  in  Uraves'i  diaew,  772, 
itaphyloma  of  tbe,  212,  244. 

treatment  of,  24 rt. 
Buppurativo  uleet»  uf  the,  179,  217. 
total  Ptaphylotna  of  the,  244. 
tumon  of  the,  2'>3. 
ulcers  of  the,  177,  209. 

elcatriwiliou  of,  211, 

etiology  of,  21 X 

hernia  of  the  iria  in,  212, 

perfonilii>n  of,  211. 

progreuivo,  210. 
irounda  of  the,  255. 

lonular  herpes  of  tb«^  trentment  of,  203, 
Corneal  aO'eetions,  deep  indetibTe,  in  irido^cyclitif, 

«urviituro,  increase  of,  a  c»a»e  of  myopia, 
427. 

dlaturbanee^,  frequeney  of,  ISO, 
berpei,  202. 
maout^,  237. 

nebulii*!  a  cauic  of  myopia,  427. 

cettema,  17ft. 

opacity,  ribbon *«baped,  200, 
it»phy1oma,  congenital,  24S. 
■mraMe,  dalneM  of  the,  181, 
InequnMtlcd  of  the,  181. 
Coronat'e  test  for  siiiiulntetl  bliii[lne#a,  S72, 
Corpora  quadngenitnA,  Iwioti*  in  the,  570. 

tumors  uf  tbes,  597. 
Corpus  striata m,  leelons  in  tbe,  &70. 

apparent  ptosia  in,  570. 
enofthtbalmofE  in,  570. 
incruflue  of  leari  frt>ifl  oomfpo^> 
lai^  tide  to,  570. 
Correcting  prism,  50. 
Correction  of  ^metropia^  410,  461, 

tpeciAl  rules  f^orernlng  the,  46^, 
of  compound  bypeructropio  Mtigmattim, 
400. 

of  heteropboria,  461. 

FpecimI  rulcss  governing  tbe,  4ff8, 
of  related  heteropboria.  455, 
Corrections,  pout-eye  I  opegic,  470. 
Ci^rtex  leaf  on,  betiiianopala  duo  to,  54  S. 

bomooynioiifl  quarier-field  bllDdDMi  in, 
549. 

negative  vbion  due  lo,  548, 
Oorlloal  alexia, 
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Cortical  blindnesi,  5S5. 
c«titr«  of  viitioo,  51 9, 
eenlr^i  of  t  Uitjp, 

lesitttEu  ia  the  occijatal  bbQ,  deruigciiiaata 

of  Tiaion  cauBed  b^,  M6« 
mtad'blinduisiiA,  £r5S. 

CcittrBis  of  purAlyfUs  df  ilic  octtJur  muaclaSi  69, 

of  phl^ve:ti:n  hilar  ksraUtM^  lyfi, 
Cf«oUDt  amblyopia  fr^iiij,  82S> 
C[v&!eJ  ambiyopia,  ^08, 
diplopia,  iJ, 
hemipltjgla,  fiOO. 
Cij^talfl  in  the  Jeost  formation  nf^  311* 
Culv^r^  C,  M,,  tranfilktloa  of  artiole  hj 

EdiQuod  Lanihiltt  on  Iba  anoDiallefl  of 

tho  mf^tor  npparatuf  of  the  eyee,  3, 
Gfirarp^  Aoibljopia  from^  839, 
Cure,  ffpontnntuti.%  of  gufjv  ergeixt  itmbtamtJi,  1 0S. 
Cutanetiui  i^JLoitatioti  and  viauaJ  field  in  byi- 
uHa,  733. 

Cjanid«  of  pQtaei*iuQ],  itinbljopia  from,  8B0, 
Cjanoisi*  of  cydidii  in  cliulora^  712. 
CjcUcal  albuminurm,  retinal  ehanges  in,  6^3, 
CjrelitiSf  pluAtie,  fullowing  tiataniet  ouermtl^nj, 

m. 

Cyolo^gift,  454. 

iniuticA  to  couiitaraot;  455. 
tntaJp  454. 
Cjabpe^tci  as  cjurntiv^o  ag^oCi,  476* 

fur  luwfttropiji,  454. 
CjelopboriMt  442, 
Cyclopia,  403. 
Cyeticereufl  ccllufostiG,  S43, 

dizintribuiLun  of,  844. 
etioli>gj'  of>  844, 
natural  liisl^ry  «^ 

«itm-o«u1»rf  S4T. 

prognoflii  ^jf,  S5!). 
in  anterior  ebambar^  S47, 
in  pcKAttsrior  tibnmbert  B48. 

tefiiient  of  eye,  M%, 
in  retina.  ii4tf. 
In  ritreotis  bumor,  B51. 
inira-Oflular,  847. 

d&agnosiB  of,  £52. 

ejctntolion  of,  853. 

loentiona  of,  854, 
of  t»nin  mQdiiM.'iine1l.it(i  Kiichenmeiiter,  855. 
«phthaUnoH('o|nc  apponrii^&de  ofj^  850. 
propbylnxis  of*  B55. 
pftUine,  infdriaflii  from,  340. 

D. 

Daorjroadfflnitu  In  diphlberiti»r  703. 

in  mboolft  morbilli,  694, 
Dftblfiold,  ftereoicQpie  A  inures  of^  105. 
Dandy  feT»r,  ijcnlar  manifejitfttjons  in,  720. 
Dark  glailas  in  keratitia,  1U0. 
D«itb  afler  cataract  operntiona.  ^SB* 

eondition  of  e^velidi  tn.  909. 

dilatation  inf  pupil  during,  914. 

dimn«M  of  nnmea  dnrini^.  910, 

diMolntatinn  nf  papilb  during,  917, 
af  &derf)tifl  a  mgn  of,  912. 

fnndui  oriili  during^  917. 

imagfli  of  Purkinjfl  during,  9tS. 

tnienrlbihty  of  conjunctiva  during,  909. 
of  oornm  during,  !Ji>9. 

nphlli»1nso8copi(?  phenomena  of,  917. 

pUUion  of  eyeballs  in,  )H)9, 

pupillary  phenomena  duiitig,  915. 

retina  during,  f^l9. 

retinal  vciitiiels  during,  917, 


Death,  retraction  of  ctjehall  in,  909. 
shrinkHge  of  eyeball  during.  91T, 
scptUniug  of  eyebdl  during,  U12, 
tba  ocuLur  «|ga»  of,  article  on,  by  A-  G%t^ 
M.lKj  tranalated  by  Edward  C,  Ellett. 
M.IX,  907. 
res»ele  of  eonjuuetlTa  during,  910, 
Decresaed  byperinetropia,  437* 
Deep  d  if  use  keratitis,  327. 

indelible  corneal  affectloni  in  iiido-qyelitii, 

336, 
keraUttt,  209. 
^  fuppuratire^  209, 
ulcerative,  2(19. 
non-3uptJurative  keratitb,  227* 
punctAte  kenititis,  235. 
TaMeutariEation  of  the  uomea,  1@3. 
Befeetive  cobr'Tisidn  in  diphtberiti%  70S, 

development  of  ocular  musfulca  a  caufe  ot 
divergent  nrubitrinUK.  129. 
Defec^tA  in  tranaparency  of  lens  egUBiitent  with 

uoriual  Tialtin,  284. 
Deformities  of  tbe  leni  doe  to  patholagiflat  pnk- 
ecaseti  within  the  eyeball  and  to  tnnoUI- 
tiim,  279, 
of  the  s^kull,  eye-rjmptotnp  in,  l!l3t. 
Bcgeneration  of  tbe  o*rebral  arterie»,  ey«-fjiDp' 

toma  in,  023, 
Delny's  tost  for  «iinulated  blindncso,  S7U 
Delirium  after  cfitarnct  opt^rfition?,  ."JSSt 
Delivery,  weakneaa  of  adductive  powdr  frfiOig 
137, 

Dendritia  komtitia,  202,  203, 

in  influenjta,  707. 
Dengue,  amnurosia  in,  722. 

conjunetivitia  in,  72t. 

hypenFvthnjin  of  the  retina  tn,  721. 

indo-ehortitidltia  in,  722, 

irilb  in.  722. 

ocular  mnuifestationa  in,  720, 
auppumtiv©  komtilis  in,  722, 
Den  tat  ear  ice,  n  cati^e  of  p^mlysei  of  tbe  o^lar 
mufclen,  50. 
dlMaie,  optic  nenritia  in,  5B2. 

ipasm  of  aci^ommoilation  In, 
Irritation,  paro^ii  of  accommi^dntion  in,  S8 
Bopmflon  of  cntaract,  369, 
Deptb,  venae  of,  85. 

Derm)geinent»  of  motion  of  tbe  eyeballt  due  to 

central  loaiona,  582. 
Deacometitia,  235. 

Detachment  of  the  retina  a  caua*  of  myopiii,  4f5, 
in  Brigbt'n  di»e0«e,  653, 
in  eryaipelea,  698. 
Deierminattun  of  aniotropia,  456* 

of  angle  of  ftrubiamua,  44. 

of  binocular  field  of  RxatioUf  AS, 

of  bcterc>phoria,  45fi. 

of  majtimum  of  <sotjv«Fg«noe,  140* 

of  monoeiiSar  field  of  fijEittion,  53, 

of  mnge  of  acoommfMjiirioii,  Ml. 
Deutachmann'a  theory  of  optic  neurHiii,  543, 
Development  and  iiial  form  at  ions  of  th«  Wm, 
arrests  of,  272. 

dercciive,  of  oeular  mnaelea,  a  enuM  of  dU 
vergcnt  ftrftbinmu*,  126. 
Doviatinn,  angfe  of.  in  prism^  49. 

conjugal 0,  583. 

pfimary,  19. 

aeeoiidary,  18. 
Diabetea,  addueens  p&nilyili  In,  A6S. 

alteration  of  refraotion  in,  liL 

imblyopia  In,  071* 

eataract  inr  665. 
theory  of.  665. 

di^eajD  of  the  optic  nerre  in,  670. 

e^itrik-oeular  muaclea  in,  662, 
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DlabflteSt  ftiilure  of  iLciniiimodiitioQ  Id,  6  GO. 

inAiplduH,  hemmuopm  in,  €70. 
ocular  lesi^opg  in,  675. 
optic  jiervo  atmphy  io,  fl7fi» 

p»nLtj»i«  of  lixth  nerre  in,  670. 
minal  heraorrhagiie  in,  6 7 ft. 
irldocjclULi  in,  664, 
iritb  in,  fi(^-t. 

mellitufl,  eflbcC  on  eaUract  oper^tioni, 
mydriasis  id,  dOlh 
n acinar  paley  irithp  592. 
optic  DRrvfl  atruphj  in,  07  T. 
pAnljfib  i>f  ex  Era -ocular  muBofeK  id,  603. 
Si  tmttb  mttvis  in,  663. 
of  ocular  roatolai  from,  progooiii  of,  6U. 
of  third  Dcrve  in,  663. 
pt4»!i  in,  66;i. 
rotinal  liiscMe  in,  667. 
rctiuitis  in,  667. 
Diabetic  cataract,  H^U. 
iritis  664, 
myopia,  661, 
Diagnusis  of  amblyopia  from  blsulpblde  of  oar- 
bon,  820. 
from  ciuobonn, 
from  iodoform,  821. 
from  nitrobfinaol,  82H. 
of  cataract, 
of  ecbmoooocus,  857. 
©f  filamcntarj  IteratitM,  205. 
of  granular  pun  nil*,  WJ^. 
of  iusiifficicucj'  of  convergence,  139, 
of  intra-ooular  cyiticoremi,  852, 
of  maeulns  aornew  with  Inftammatory  InQl- 

tratiiiDS,  23U. 
of  nuclear  paby,  &93. 
of  tobacoo-amblyapta,  SOB. 
of  ritual  Jiaturbancu  from  lead  poisoulnfc, 
mK 

Differeniittl  diagnostf  betweeo  ooneomitMil  and 

para1yticfitmbi»mu^,  12^. 
Dikuae  diAesses  of  Iho  brntn*  6t0. 

eyo-fymptouitf  nf  iutmcranial  tuntoF,  540. 
«c1eroflL8  of  Ibfl  brain,  tiyo-symptom?  In,  614. 
Digeitire  organs,  disoaaes  of  tbo,  ocular  loiona 
in,  m. 

Dilatation,  abn4>rmal,  of  the  blood-Te^ieli  of  th« 
oy*,  4S4. 

DinitTobeniol,  amblytipia  from,  £22. 
Diopter,  prism-,  50. 
Dioptry,  ST, 

Dipntberia  a  cause  of  paralyira  of  tbe  ocular 
muficleA,  57, 
paralyfiefl  of  tbc  oouiar  muaf^losi  fruro,  prt*g- 
Doais  of,  60. 
Dipblberitis,  u bo rio- retinitis  in^  703, 

concentric  ct>ntra«5tion  of  OeItU  of  vision  in^ 
702. 

dfti'ryitatJeniliji  in,  70rl, 
defoctivo  ^lolor-riiion  in,  702. 
ni^nro-paralyCio  kfirntiLis  in,  TDt. 
ocfilar  legions  in,  TOO. 
opbthalmapkgia  externa  in,  701, 
paralyi^iji  of  acoumnto^lation  in,  700, 
of  (33itra-ooubLr  muscles  in,  TOO. 
ptoffia  in,  70 
strabi^rmig  in,  701 . 
Diplopia,  7,  17. 
crost*<ed,  1 1 . 
bomunymou?,  8,  23. 
in  flravBp'a  di^eftse,  772, 
in  tabes  dorsal  jp,  590. 
monocular,  37, 

hyttero-tranmaTlc,  fiOS, 
Vol.  ir.-^t\ 


Dipk^piti,  tp&sm  of  accommodation  witb,  in  hyi- 
teria»  7^ 

Direction,  movements  of,  anomalieB  of.  In  bjsle- 
«      rta»  753. 

of  image  id  paralysis  of  tbe  ocular  musolea, 
41. 

Dliappoaranoo^  Bpontntieoua,  of  eisotropla»  419. 
Disctiiiion  of  cataraiJti  ^70. 

trnumalie  cataract  from,  S09. 
Discomforts  from  use  of  ten  boh,  476, 

of  prUm»,  476, 
Dieea«ed  uiiait  tk  catti*e  of  paralyse*  of  the  ocular 
musclea,  57. 

DiaeaMB  of  tbe  brain  asd  ipio^l  cord^  uyci^dis- 
faa^and  eyo-iymptoms  In  thoir  relation  to 
organic,  article  on,  by  Henry  H.  Bwansy, 
A.M„  M,1J.,  F.R.aS.f.,  5:^1). 
of  tbq  uorn^ia,  article  on,  by  J,  P.  Nuol, 

of  the  leas,  article  on,  bj  William  F.  lioms, 

A.M.,  M.D.,  257. 
of  tbe  lipiuaL  cufd,  eye-symptoms  in,  633. 
of  the  nviS*l  tract  \n  albwrninuria,  656. 
Dislocation  of  the  Jen*  into  Tenon'a  eapsula,  26ft, 
Disseminated  sclerosii  of  tbe  brain^  ejo-iymp- 
toms  in,  611. 
of  tbe  spinal  cord,  eye-symptomi  in,  611. 
Distomum  ophthiilmubiym  iHoaing  in  cougcnititl 

cataract,  8a 8. 
Divergi^uce,  essential  paralysis  of,  100. 
in  myopia,  436, 
latent,  t4B. 

relative,  of  lines  of  iigbt,  124, 
Dirergent  strabbmus,  7. 

defoctire  development  of  ocular  mutoloa 

a  caui^e  of,  1 26, 
eatceafitive  gcpnration  of  tho  orbits,  a 

oauee  of,  1 26, 
in  myopia,  122, 

insuffieitrnt  power  of  tbc  adductor  mus- 

clca  a  cause  of,  126. 
monocular  amaurosis  in,,  125. 
Don-paralytic,  122, 

primary  loiioD  of  tbe  centree  a  cause  of, 

126. 
relalivo,  127, 

sDialtncas  of  angle  fjamma  a  causae  of, 
126. 

treatment  of,  149,  157, 
vicious  insertion  of  ocular  mnscles  a 
oauEe  of,  1 26, 
Domain  of  t.be  fu&ion  of  two  image.%  15. 
Donders,  painful  aoeommoflfttion  of.  747. 
Dondeiv's  mothoii  for  determination  of  position 
of  cquiUbriuin,  14S. 
theory  of  strobi^muet,  99, 
Double  cor  It  en  I  hemmnopela,  549. 
optic  neuritli^,  540. 
paralysis  of  tbe  aiitb  pair,  31. 
siitth-iierve  basal  paralysiB,  608. 
third  ui^rve  parafyfis,  603, 
Dres^ingP  of  tbe  eye  in  keratitis,  190. 
Drirer'i*  method  for  tbe  determinfttion  of  simu* 

latcd  blindness,  M^, 
Dri'ppiiig  of  fluid  from  nostril,  032, 
Dubnpinp,  atiiblT(}pia  from,  S^S. 
Dajaniin'^  test  for  simulated  blindness,  87  1,  S^6, 

m. 

Dulnesfl  of  tbo  comt^l  surface,  IRl. 
Duration  of  paraljpes  nf  tbc  oeular  mutclfip,  59. 
Pynatnic  cicpoj'iiro  of  bypprroetropio,  -122. 
Dysebn^mHtopsia  in  bji^leria,  730,  7ii:t. 
Dye^entery,  atrophy  of  tbe  optic  nerre  Jn^  712, 

cborioidkis  in,  712. 

ecnjunctiritis  in,  712. 

kemittiA  in,  712, 

ocular  tnanlfoiilalions  in,  711, 


Byiiieiitcry,  opncitiej}  of  thfi  titrcouii  buEuor  id, 
712. 

p&raljriu  of  aocomoiDdatioa  TIL 

munn  qf,  837. 
dlagnoiis  of,  8^7* 
fltiology  of,  858* 
nmturaJ  history  of,  866. 
projibj^ltixiE$  of,  B^B. 
trtiitmcai  of,  857. 

envsv  of  mjqpia^  427. 
Ectopia  JentiB,  258. 

Eduiuud'^,  Wnltor,  Ibeorjf'  of  optio  tusarhin,  S43« 
ESbetii  of  a  metro  pi  A  o(i  gei)«rai  boaUh,  443^. 
or  aitliDoopm,  444. 

of  heteropborim  on  goo  oral  be«Hh,  443. 
of  ki(id«rgnTtcoK  on  usthenopi*^  44 
of  scbtiol  lifo  oil  iiaLhootppia,  44 4 » 
Ellett,  Edfviird  C.,  M.D.«  tmneliLtioa  of  article  on 
Ihn  Dcal&r  itgiL»  of  deatb,  bj  A*  Gayetj  MtD,j 

Bmb^jJlfta  ajid  tkrotobotii,  cipotiliitory  dUturb- 
Roocfi  in  ibe  Jiren  nopplied  b/  tbo  ccziLral 
arterjr  of  tbe  rctinn,  41IS, 
brmnoh-,  of  tbe  deatmL  artorj  of  the  retiD*, 

Emtnotauria,  423. 
£tuiiii;tn>piii,  403. 

and  tuthfiDopia,  44A, 

Btid  tiortuaUty,  4(ii^, 

and  ortbopborift,  463. 

as  pmotioallx  «ceti,  432. 
EmiDelropLc  eyvt  402. 

£nevpha1itb|  acuto  bcmorrbagic,  eje-e;mpt9tai 

in,  021, 

EQcephalopatb;,  lead,  nje -.symptoms  id,  ^27* 
Knd^genooB  loicrubic  infection  la  keratitli,  177. 
Enojititbvlmoi  in  «bolem,  712. 

in  teflionH  in  th«  wir|m«  itriftturo^  &70. 
EntoHCopic  cxnmination  nf  l«nSt  284. 
Enioton,  tbe,  of  tbe  human  eye^  article  on,  by 

AdaxiRiiltnn  Sulscmann,  M.D,,  Hi'S. 
Enue^cation,  propbyiactic,  in  cuiaraot  operation, 

Epidemio  inlluenza,  nuclear  paby  n  fltKiuel  of, 

b92. 

Epit«|»yr  amblyopia  in,  783. 

and  heteropboria,  788, 

orrors  of  re  fraction  aud^  830. 

eye  ijympttmns  in,  fl2H, 

fieldB  of  viiiion  in,  020. 
Bpipbora  in  bypernie^tropiar  431 , 

in  tabes  dorsaiis^  640. 
EpiAtaxli,  retinal  hemorrbagn  iiMOciatcd  with, 
8B4. 

Epltbelioma  of  tbe  cornea,  253, 
EpMi' I  on,  angle,  04,  ^2^. 

E(|al)ibrin(n,  pdnlU^n  of,  Daoder^'ji  method  for 
detertnin»tinti  of.  U5. 
von  <lracfe*ii  melbud  fur  delermlnatioo 
of,  147. 

Maddox'fl  uieihod  for  determinstiOD  of, 

143. 

Priettloy  Smltb'i  method  for  determi^ 

nation  of,  147. 
SncHen'a  tnelhfKj  for  determinatiou  of, 

Stilling*i  metbod  for  determination  of, 
U5. 

6traab*0  melbed  for  detensiaition  Of, 

H7. 

Ergotj  amblyopiji  frum,  S3 1, 
eataract  from,  294. 


Errori  of  rt^fraetiun  and  epilt?pi*y,  fi2J>. 
Erypipclas,  detAcbment  of  rt'ttna  in,  8DS* 

effeei  of,  on  traehoma,  000. 
on  uveal  affections,  6Vtt. 

fn^cinl,  lUOter  caUiraot  oj>aratioii^ 

glaucoma  In,  (^S/U. 

lAcrjmit]  gland  in,  698. 

neuro-reiiiiitiji  in,  flWH. 

rctioal  In^Lutifl  in^  8117. 
Brytbema  of  tbe  conjunetiv»,  ftSO* 

of  tbo  evelid,  6H0. 
Erythropbteine,  auiettbeaia  of  the  oemea  from. 
840. 

Srytbrop?ia  after  eniarnet  operaliotiB,  304, 

byaiero^irftnniatie,  808. 
Eseulin,  mydriasis  from,  84(k 
EieHne  a  eause  of  nyittagmnji^,  106* 

atnblyojria  from,  830, 

in  keratitis,  216. 
E»opborio,  442. 

Eflotropia  in  bypermetropi*,  4S1. 

spontjtucou!^  di  :^appetiran««F  of,  4 1  P. 
£sa<m(ial  ny»tjigmo.%  1(12. 

puralyaifl  of  divcrgf-'nee,  100. 

Bcleropiii  of  tbe  ctirnea,  242. 

sbrinking  of  tbe  coiyunctiirii,  6T7, 
Etber,  aniblyopia  from,  840, 
Etiplogic  tactore  in  tbe  production  orbeterophorie 

diaturbancea,  416. 
Etiological  diagnoilia  of  tbe  oeolar  |mnilj«et,  57, 
Etiology  of  atnblyiJ]ji»  from  aloobf:tlj  798. 
from  bi»'u1pbVde  of  <^rboni  hlS^ 
from  cinchona,  S;{2. 
from  DiLrobt^n^ol,  K22. 

of  ametropia  und  hi^terophoria,  410. 

of  minrergent  iFtrabiemuB,  36. 

of  cyntkerfna  eelluluesr,  844, 

of  deep  interstitial  kcratitit,  235, 

of  ecbmocsTJoenii,  858. 

of  lympbaogitis  of  the  eye, 

of  myopia,  tbeories  in  reg&td  to  the,  43t» 

of  nuelear  paby,  502. 

of  paralyiea  of  tbne  motor  apparatus  of  tbi 
eyes,  64, 

of  parencbymatoos  keratitia,  230,  231, 
of  phlyctenular  keratitis,  195. 
of  jf^tiperfictal  punctate  kftratitis,  206. 
of  auppnrative  keratitis,  220. 
of  toha  ooo  amblyopia,  801. 
of  uloera  of  tbe  eomea,  2 1 S, 
of  visual  dietiirbanoee  from  lead  poison infCk 
824, 

Exelufion,  boriiontal,  85. 

of  one  eye  a  f^auae  of  convergent  strablimiii, 

101, 
regional,  84. 
total,  85. 

Excretory,  teoretory  and,  organ*,  ocular  leiloD*^ 
dependent  upon  dieurdera  oflhc%  article  on,  by 
J.  B,  Lawford,  M,D„  F.R.C.S.  (Kng.),  645. 
Exerciae  aa  a  cure  for  a^ibeiionia,  470. 
Kxogenont  miurobic  infection  m  keratitis,  177. 
EsLopboria  in  middle -ear  dieDBse,  786. 

tti  myopia,  4^16. 
Exopbthalmic  goitre,  in»otEi«iejicy  of  conver- 

f^eiice  in,  1.^6, 
Exopbtb&lmofl  from  aapotain,  840. 
from  anlphur,  840. 
in  Qravep'«  dtaea^ea,  771. 
pnleating,  607. 
Eipoflure,  dynnmic,  of  by|>ermetropia,  123. 
Exterior  opbtbalmoptegia,  587. 
External  geniculate  l»dy,  Iceioiu  of  thi^ 
571. 

rectal  muicle,  anatomy  of  the,  21. 
pamlyeta  of  tbe,  5. 
pansiii  of  tbe,  15,  21. 
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ExImoiioQ  of  cflUrmct,  37  L 

vritb  irideutumy,  37a. 
gf  mtra-oculAr  cjttieercu*,  Si3. 
Eitm^uciilar  cyiticeTcus,  847, 

miUDlet*  cuDtracCiotif  of,  hyst«ro-tniU' 

pmljfiid  of,  in  tliphlbflriaB,  70L 
Eitreme  oltl  &gfl^  utmrAct  of,  344. 
Ejr«,  Aiu^tropk,  411. 

in  gonflrml,  411. 

inUmlatioD  uf  tbo,  wad  tbe  ^oarftl  wj§Hm, 

410. 

of  mihUt  41 K 

on  in«ntaUty»  efleet  of,  412. 
Eje-affeotioaa  due  tu  Uravea^a  diseiiae  and 

Custer,  }%rtiole  on,  by  JoDaihiui  Uutobinaoiif  Jr., 
F.R.C.S,,  771. 
EyebftMs,  flattened}  of  man,  iOL 
in  myopi^  436. 

tnotiouiL  of  tbe,  demiigemeati  of,  da«  to 
cantral  leAion,  582. 
locmHilng  dcrangaaieDt*  <if  tbe,  due  to 
f(K!al  cerebral  dbeue,  &32, 
posUbn  oFp  in  dafith»  VOH. 
retractiot*  of,  m  deatb, 
imcoaded  moreinents  of  tbe,  6Sft» 
■briukaife  uf^  during  death,  911. 
softBDiog  of,  durini^  dcatbp  912. 
voluntarj  motinnii  nf  tbe,  68 
Eyebrows^,  |i>b<  tif^  in  Graires'i!!  diietite,  772. 
Eye  diiiQa!<t!a  anl  eye  »yui|ttoruA  in  tbeir  relation 
to  tirgnnio  di4e&»e9  uf  the  brain  nnd  tipinat 
flord,  arlicln  on.  by  lienrj  It.  Sira.mjf 
A.M.,  M.B.,  F.R.aS^L, 
-glasseSt  473. 

oare  of*  473,  47*. 
conatruction  of,  473. 
fitting  of,  473. 
-glast  leniea,  ^erlBoation  of,  47  Bi^ 
Eyeground  in  myopia,  436. 
Kyelidf,  oondUiot]  of  tbe,  m  dentb,  909, 
oyanoeiB  of  the,  la  ebolera,  712. 
erytbema  of  the;,  nso, 
g«Dgreiifl  of  tbe,  in  ruboola  morbilli,  094. 
herpoa  of  the,  778. 
in  lierpea  ophthalmicus  774. 
in  bvpermetropU,  431. 
i^  bjsLeria,  ^W. 
[Cy«-slraiTi,  41)6. 

local  reflex,  407. 
D&urasthenia  di  a  cause  of,  406. 
puiti  M  an  flXprtsidLuQ  of,  40 A. 
'iyinptou]:i  in  acutc^  Mc^ndiDg  partly lU,  443. 
bemorrba.£iG  endopballti^  021. 
taberculax  nienmgitiJF, 
in  e  ere  bro-  e  pin  al  me  ningi  t  i  s,  619, 
in  choreii,  6:i(J. 

In  d&furfnUios  of  the  tkull,  ^31. 
in  d»gotieratit}n  uf  tbe  eembral  u-lerlM^ 
623. 

in  diffuse  selvrosi«  of  tbe  brain,  AH. 
in  di^ejifeii.  of  tbo  spinal  d^nl,  6^3. 
in  disseminated  »oleros1»  of  the  brain, 
fill. 

of  the  ^tnal  cord,  611. 
In  epilepsy,  dSS. 
In  FrifMlreiebV  disease,  641. 
in  general  paralyiif  of  the  insftn«t  0U. 
in  hereditary  siaJEj^  641. 
in  bydrocepbftluf,  621. 
in  infanti]«  parmlysis^  623. 
in  injuriei  of  the  spinal  oard|  63S,  044. 
in  Landry's  disease,  643. 
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Eye^ijmptum«  in  lead  enoepbalopathy,  627- 
Iti  uiesnmgllid,  619 
in  Murvan's  disease,  643. 
in  myelitia,  ©41. 
In  u>utonm  congenita,  043. 
in  paralysis  agitans,  627- 
in  paralytic  vertigo,  626. 
in  Wrki noun's  diseasoj  627. 
in  paeudo- bulbar  paralyiU  of  cerebral 

origin,  614. 
in  syringomyeUa,  A43. 
In  tabas  dorsalis,  634. 
in  Thomeen's  diseaee,  043. 
in  traumatic  tueningitis,  620. 
looatising,  of  fooi^l  disfasea  of  the  braiik, 

646. 

of  Intracranial  iamor,  diffose, 
general,  £t40. 
Eyes  of  uTaga  and  {^iviliied  man,  401. 

Faoial  ebara«tarij!tiot  in  betorophoria)  443. 

in  tnytipia,  437* 
exprefsion  in  astigmatisin,  439. 
Faonltative  byperuiotropnk,  43i. 

manifoftt  hyp^rmetropia,  43 &. 
False  inaoulii  lutea,  121. 
projection,  17- 

of  retinal  images,  120. 
Fa^adcular  para! ja is  of  the  fifth  iiarr«,  601. 
of  the  fourth  nerve,  000. 
of  tbo  ocular  nerves,  599. 
of  tbo  ReTonlii  nerve,  OUL 
of  the  lixth  nerve,  001. 
uf  the  third  nerve,  ttW. 
Febrile  berpfs  of  the  oornea,  202. 
Feigned  blindness  of  both  eyes,  002. 

an  i  later  al  amblyupta,  Bf^O. 
Fenton,  Tboinas  H.,  M.D.,  translation  of  ariieto 
on  diseases  of  the  comeD,  bv  J.  ?.  Nuelj  M.D., 
169. 

Fibroma  of  the  cornea,  254. 
Fielda  of  binocular  fixation,  15. 
of  fixaiir^n,  3,  52* 
binooular,  44. 

determinnttott  of  tbe  binoouliTi  S3. 

of  the  monoeular,  ^2. 
in  hypermetropla,  431. 
monixjuiar,  44, 
of  viition,  concent  fie  eontraAtion  of,  in  dipll- 
theritis,  702. 
In  epilepsy,  629. 
in  hypermetrcipia,  434. 
in  hystero-traumatiBtii,  901. 
in  jiiyopia,  437. 
Fiflb-nerve  basal  paralysis,  010. 

faacicular  fian%1ysis  of  the,  001. 
paralysifl  of  tho,  due  to  iMiOU  »l  ti&f 
base  of  tb«  brain,  602. 
Filamejitiiry  keriititia,  204. 
Filaria  in  vitreous  bumor,  860. 

inermis  Grassi  in  eiinjunctiva,  ^59. 
loa  Guyot  in  conjunctiva,  85 S. 

in  eyot  8^3. 
medtnensia  Oitrol  in  eye,  8^9. 
FiUx  tna«,  unblyopia  frotn.  S37. 

diagnosis  of,  838. 
etiology  of,  S3  7. 
biitory  of,  837. 
pathology  of,  838. 
pfoghoiis  of,  838. 
0ym|i turns  of,  83f . 
treatment  of,  BBS. 
Fiitnla  of  tbe  eomea,  215,  244^  24S. 
Fi^tnlons  staphyloma,  248. 
Fitow's  test  for  simtilated  blindness,  893, 
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Fixation,  hlnoonlii-r  field  ^f,  44, 
mdn  of,  3.  i2, 

d«termiti[Ltbn  uf  the  binoi^ul&ff 
of  I  be  mtintxiular,  ^2. 

iDonoaularj  44. 
FI»'9  test  for  simuUted  bliDdneai,  fiBU,  STO. 
FoeaL  dbeaeeff  of  th«  bmiiij  539. 
Fnfsrster,  hjelertcml  ko[>iopiii  of^  747. 
Fontorbc'a  leit  for  simnlftretl  blmdnewr,  BSfi. 
FoT*jigii  bodies  in  tbe  c*orti^r  26^* 
FormiLLm,  ait]blyi>|nn  from,  S32. 
Fourth-nerTe  biuaL  pamly^lAt 

fa^oiflular  panljsiB  of  thep 

pamlysb  of,  in  diabetes,  653. 
Ffftotura  vf  tbe  omnium  q,  cause  af  partU^itii  of 

tbe  oaular  muBales,  55. 
Friedrelcb'A    disease  a  caUBe   of  njrBtagmuBj, 
L65. 

ataxie  aptagiaui  ia,  541, 

Qjro^yniptomjs  in,  641, 

ocQlar  atajtjf  in^  (14  h 

Ofitio  atfopby  in,  64  U 
FroUch's  tml  tor  simulated  bliadnfiMy  876, 
FroinoDt,  jjtereos^opic  figu  ra:)  of^  ]0&, 
FucbiiD^  amblyopia  fruiu,  §27, 
Functional  heteropboria^  ip^cial  li-eatment  of^ 
46ti, 

Ftiudui  aeaVi  during  d«atb,  010. 
-raiflex  test,  467. 

ia  aatigmatlBm,  438. 
in  hypermetpopia,  432. 
Fii«i<^ii  of  imagefl,  ioetpacity  of,  lOS, 
of  twoicnagfsa,  domaiD  of  tbe,  15, 

Gftit  r>f  patteau  with  piraljBiB  of  tbe  iMjular 

Gfthsow^ki'ff  birefraLctive  prbin,  877. 

teat  for  lEmulated  blindDeBi,  B77, 
Gammiif  angle,  in  my  op  123. 

amallnesfi  of,  n  cau^e  of  dlr argent  itra> 
bvamua^  126. 

Oasira-inteFtinal  hemorrbago^  optie  nerve  atro- 

pby  from,  6B2. 
Gayet,  A.,  M.D.^  article  m  tbe  ocular  ligni  of 

deatb,  m. 

Gaze,  elevation  of,  afymmatri^  eonvergence  witb, 
167, 

General   eonRidorati^m  tif   tbe  circulation  and 
nutrition  of  tbe  oye,  4J^2, 
efleot«  of  asthenopia,  445, 
ejfl-^ymptnms  of  intrncrnnial  taroor,  540. 
otgective  sfgni  of  astignintidm,  43t. 
of  bypemietropia,  4S2. 
of  myopia,  437* 
paralyais  a  cause  of  paralysis  of  tbe  ocular 
muscles,  £5, 
of  tbe  insane,  Ar^yD-Rabi^rtson  pnpil 
id,  638. 
eye  fymptotos  in,  615. 
mind-bhndne^B  in,  A  IB. 
nuclear  paralyvii^  in,  617, 
opite- nerve  atropby  in^  618. 
pupillary  Hymptomft  in,  61  fi, 
relation  of  patellar-tcndon  refiesei 
to  tbe  pupillary  refloxes  in^  616. 
BulgectlTe  signa  of  bypermetropia,  43(1, 
of  tnyopin,  437, 
GarontOKon»  244. 
Illafisw,  dark,  in  keratitis,  IM. 
0]&oc<)ma,  213. 

after  catara<^t  operations,  390* 
in  erysipelas, 
Gnweri'a  theory  of  optic  neurits?,  543, 
Grad«a  of  ametmpia,  ptev^atene*  of,  423, 


Graefe's,  Alfred,  teat  for  simulated  btin 

¥00  Graefe'fi  method  for  tbo  determination 
potktion  of  equilibrium,  14L 
sign  in  Gravea's  dbraifc,  771. 
theory  of  optic  neuritis,  543. 
Granular  paunus,  ItfS. 
cHagnoeis  of^ 
jequirity  in,  200. 
progniisiB  of,  2(1 0. 
sequeltB  of,  200. 
treatment  of,  200. 
li  rape-sugar,  cataract  from,  2^4. 
Gralama's  te!>t  for  simulated  blindaest,  SSS, 
Grares^s  disease  and  lierpea  xo^ter,  eye  afl«etJ 

due  to,  article  on,  bj  Junalhan  li  uteb^ 
inson,  Jr.,  F.R.U.B,,  771, 
diplopia  in,  772. 
exopbthalmos  in,  77 1, 
von  Graefe's  ngn  in,  771, 
iritw  in,  772. 
lacrymation  in,  773. 
loss  of  cilia  In,  772. 

of  oyebroTTB  in,  772, 
ocular  symptutos  of,  771, 
ophthalmoplegia  externa  in,  773. 
optic  nerve  atrophy  in,  772. 
pnpits  in,  772, 
retinal  veii^ets  in,  772, 
slough ing  of  the  cornea  In, 
St^Uwag^  sign  in,  771, 
tarsorrboplay  in,  773. 
unilateral  cxo|ihthalmoB  in,  77S. 
GultAru,  Lieutenant  Danid  M,,  M.D.,  t 

tion  of  article  on  tbe  ocular  lesioui  of  infioenat^ 
dysentery,  chulera,  malarial  f&TCT,  dengue,  »nd 
yellow  fever,  by  Dr,  J.  Santos^F^mjtndea,  705* 

H. 

Haah,  0.,  M.D.,  article  on  ocular  lesions  de|}end- 
ent  upon  diBeases  in  tbe  circulatory  tyati^jii 
4fil, 

lIabit<cboreai,  ffjjecial  Ifeatnient  of,  47  L 

-spasm  in  bypormetropin,  4SL 
Hsmopbilia  in  circulatory  diseases  c»r  the  eye, 
637. 

Hallucinations,  uniocular,  565, 

ritual,  565. 
Harlan's  teBt      »ioiulated  bUndneas,  ST4, 
Head,  Incltnation  of,  nf  pivtienttf  with  paralyais 
of  the  ocular  muj»cle«i,  3^. 
injuriea  to  the,  transient  bHndneas  folkir- 
ing,  6S1. 

violouB  con  format  ioa  of  |he,  a  oaaa*'  nf 
nystagmus,  165. 
Heart,  dlBeasea  uT  tbe^  oircutatory  pbenofncna 

within  tbe  eye  in,  4M, 
Heat,  effect  of,  on  traniparomey  of  the  leC-^  SIT. 
Helmbold'a  tciit  for  simulated  btindnecs,  h94, 
H  em  i  ac  b  rr    atopti  a,  6  5 1 , 

from  non-cortical  lee  tons,  555, 
Eemianopic  pujiil,  573. 

Hemianopsia,  bttemporal,  in  uorotnegaly,  579. 

in  leiiionfl  ol  the  optict  ohliksma, 
double  cortlcul,  549. 
due  to  cortex  lesions,  548, 
horixontalf  5TS, 
hystero- traumatic,  S9S. 
immunity  of  6aation  point  in,  5H. 
in  diabttce,  67 J. 

insipidus,  676. 
in  lesions  of  tbe  optlt?  tract,  572, 

of  tbe  pnlvinar,  570, 
Inconyenience  caused  by,  551. 
line  &f  demarcation  in,  f*i>R. 

theorioH  in  regard  lo,  553« 
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WiJbraDtri  tUeory  t^f,  hb2^ 
scHHtnc)^  power  of  Qrientation  iHt  5^60. 
imnsitory  recurrent  bitempoml,  577. 

Hemierjtbfupita,  by«terti  Irmumatiaf 

ft  em  I  Dpi  a  m  hjsterin,  745* 

HetoiQseoper  PriLt^i'a,  S72, 

iIe[tii](le£]Qi  &popLe]Ej  mth^  orbkuUr  ntgn  In, 

If  QiDorrbiigfr  Mlowmg  cfltArast  operations,  3901. 
gantro-tntvi^titial,  tiptia-nerve  atrophy  from, 
682. 

neakaeu  of  adductitre  power  frntiij  137. 
IleriBorrbikgeSr  relapsing,  in  young  pen^ons^  ^29* 
H(r|iAtlc;  «lrrhoAb  and  (tt^eai«  of  Ihm  oborloid* 

and  retinilit  pigmentoflft,  6®&. 
IIer«diUrj  aUsy,  eye-symptotm  In,  04L 
Ileredttj  in  oat&ratit^ 

IJ 13 ring's  experiment  ai  a  t»t  for  binocular 

vision,  llt», 

UHmia  of  Ibe  iriH  in  ulc«ri  of  Ihe  aomea,  212. 
Uerpei,  corneal, 

febrile,  of  tbe  cornflA, 
IdlopatbioH,  of  tbe  oorneik,  202. 
of  tW  uyelida,  77S. 
opbttifclmioafl,  774. 

oonjwoetita  in,  77fl* 
ejeUda  itit  775. 
iritiii  int  77^. 
kerAtitta  in,  779. 
ooulo-uotor  nerre  in,  776' 
progncdit  of,  779. 
treatTOcnt  of,  77 tf* 
*onulaT,2U2. 

uister^  ijrare«'i  dUeaso  and,  «j«-ftaecttoni 
due  to.  article  on,  by  Jonatbon  Hutehin- 
son,  Jr.,  F.H.C.S.,  771, 
UflrfleheTs  double  priam,  143. 
IlerLcr'a  t^t  for  simulated  blindnesi,  871* 
lUterophofia,  141. 

ametropia  and,  etiology  of,  4U- 
gefiDral  pecuU^krilies  of,  41 S, 
ppex^ial  peculiwitiw  of,  413, 
and  cboTtA,  79^. 
and  epilepBj,  7Bg. 
and  migraiue,  7^2. 
wpba^algta  in,  417, 
cbangei  in,  421. 
correction  of,  401, 
related,  45.>. 
determination  of,  450. 
effect  of,  on  general  beatth,  443. 
facial  GbiirActoriit  LC5  in,  443. 
fuDctiodalj,  apDuial  trp&ttnent  of,  160. 
idiopatbic,  tpetaml  ireAtmeiit  of,  46&. 
latotit,  442. 
locfti  effect*  of,  442. 
manifest,  411,  442. 
|ire valence  of,  424. 
prismatic  eorrectiona  for,  455. 
relalion  of  vi.^iion  to,  410. 
ipeciai  Tii\i!A  governing  tbe  eorrMtion  of, 

tudden  impnct  Id,  442. 
t editing  for,  4«1. 
total,  442. 
Heterophorie  ajthetlopiA,  104. 

disturbances,  etiologic  factors  in  th«  pr^tio- 

tion  of,  415. 
mixvd,  astbenopia,  408, 
orerncting,  aMhenopiii,  407. 
paretic,  astbenopi&,  4 OB. 
spastic*  ajjibenopiA,  407« 
It  tide  rAi^  ting,  a^^tbcnopia,  403. 
Beterotropia  and  amblyopia,  401. 


Higbmore,  antrum  of,  disc««et  of,  a  cattafi  of 

pam1y3«9  of  tbe  ocular  tnufclef.  5®. 
Hi/ppnS  in  difueminntfMl  Hckrusi:ij  613. 
Hiitobgy  of  keralitii?,  I'ik 
Haggle  test  for  simulat«fl  blindnens,  SS2. 
HolmM't  flvreoioopfr,  107. 
Homonymoiti  diplopia,  8,  32. 

hetniatiopia  in  absocs*  of  brain  from  puru^ 

IcDt  otitis,  555- 
lateral  heaiianopjiiaf  a  ajmptom  of  cerebral 

apoplexy,  6o2. 
quarter-field  bUndnesH  In  aortex  leftiodj  541). 
Iloor,  tablet  of,  aS4. 

Koor'i$  t««t  Ibr  ttmu^ated  blindnase,  &&4, 
Utirdeoll  in  bjpermetropia,  431. 
lloriBontal  exclusion,  S^, 

beinianopsia,  ^78, 
Hutobtnfon,  Jonatban,  Jr.,  F.K.CS.,  artioLe  on 

eye-tifetitioui   due  to  U raven's  diseue  and 

berpea  ROetert  771. 
Hutchiufon'a  te«tb,  230. 

test  for  Kimulaled  blindneu,  903. 
lljaline  degenenilLon  of  the  oom«a,  338. 
Hydrocephalus  eye  symptt>ma  in,  631. 
tlydrocjiuiio  aoid,  amblyopia  from,  830. 
Hygiene,  elects  of,  on  ametropia  and  asthenopia, 

447. 

Hypene^mU,  coltateral,  ISt. 

of  Ibe  bltt£>d-veftselfl  of  tbe  eye,  484. 
ByperBestbcaia  of  tbe  miliary  rauscte  uf  Kaget, 
747. 

of  Ibe  retioa,  729. 
in  dengue,  721, 
Ujpermetaurto,  433. 

QypermetDJpia  a  cause  of  ^ntrergent  strsbtsmut, 
101. 
flbsoluto,  435. 

man  i  feat,  43S. 
anterior  ob ambers  i%  431. 
cepbnlalgia  io,  43^, 
cborioid  in,  431. 
ciliary  miiscle  tti,  4S2, 
coEyunctira  in,  431, 
cornea  in,  431. 
decreased,  427- 

transitory  forms  of,  427, 
djnatnifi  exposure  of,  433. 
epipborn  in,  431. 
ejtotropia  in,  431. 
eyelids  io,  431. 
facultaijve,  4?.S. 

manifest,  4.^5. 
field  of  fixation  in^  434, 

of  vision  in,  434. 
fundus-refie-st  tmi  in,  432, 
go  n  era  I  object!  re  signt  of,  432. 

subjective  signs  of,  436. 
habit-spasm  in,  431, 
hordeoli  in,  431, 
irid^  in,  431, 
)at«nt, 

looal  oau«e«  of,  421. 

ol^ectire  irigns  of,  431, 

subjective  signs  in,  434, 
manifest,  435. 
Meibomian  eyits  in,  431. 
mould  of  facse  in,  431. 
neuralgia  in,  435. 
ocnkr  muscle  disturbance  in.  43 L 
opbthalraoscopic  field  in,  432. 
opbtbalmoeeopy  in,  432. 
optic  di:ac  in,  431. 

neuritis  in,  431. 
pupilti  in,  4^1, 
mi'ickuum  of  vision  in,  430. 
re  13 ex  phenomena  in,  433, 
relati^-e,  435. 
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BjpCinii«iropi«,  Tctini,  In  ^431, 

ipum  of  »ficomtiiodiilion  in.  434. 
Btilhoidmta  iiii  43 1, 

typea  of^  435. 

Tiaion  ioj  434. 
Hyperopio  convergflnt  itmbliiouJ^  102. 
Hyp«rphfjfiii,  442. 

csT-»kkiiei«  ia,  442. 

in  middlo-Qlkr  diiieM^,  7^7. 

pftlpebral  bypersniu  io,  442. 

reflex  pbosls  int  442. 

HypDpjon  ia  Buppurjatlve  keratitis,  21 
HyiUsrift  »  cauaa  of  p^rikly*i»  of  the  ocal*r 

•ouleiiMs  iff  vbicm  in,  T37. 

^ffeatiooa  i}f  tht  motor  sppnmtui  in,  744. 

ameathesin  of  the  (Mmjimeth  a  in,  744. 
of  the  cornea  iu,  744. 

M(iomAli(»  of  canvergence  id,  749. 

of  uioveuieny  »f  direct  ton  75^3, 
of  imuUv  OS  curs  ion*  in,  733. 

■Hocinted  pnmtysiJi  iii,  754, 

Mthenopia  af^  7^2. 

blephttTOBpum  in,  700. 

oonoeotrie  oontraetioa  of  the  field  ef  Tuion 
in,  730, 

«onjugAt6  deviation  in,  7S6, 

flonjgnctirn  ia,  890. 

eontrnctursB  of  ooular  muaolei  in,  750. 

eonpergent  itrabiamus  of^  7^1. 

comeA  Ib,  89». 

cuteneoiu  exeitation  and  irliiial  field  Iu, 
733. 

diaorders  of  a<r(?otiin!iodatir>n  in,  748, 
dyiichromatrjpia  la^  7^0,  733. 
eyelids  Bgo. 
fielda  of  Tiiion  in, 
hemiopia  in^  745* 

ititiufliclency  of  GODvergence  irit  13fl. 
iDFeraion  of  eolors  in  visual  field  in,  735. 
irit  in,  S05. 
laerymation  in,  899. 
micTO-megalopria  iu^  731,  739, 
mojjoeuli^r,  73S. 

polyopia  trt,  731  #  73&. 
ocular  itigns  of*  728. 
oh! Hating  vima.\  field  in,  731. 
paralyaea  of  the  oculftr  maMlet  from,  prog- 

Doeia  of,  60. 
pefsiitenee  of  red  field  in,  735. 
peendn-pumlytle  ptoiif  In,  701. 
ploiis  in,  890. 
papili  in,  74B. 

eemelologleail  Talue  of  the  ocular  diiturh> 

anc«i  of,  7S2. 
tph&m  of  dc^jouitnodation  iDj  73^,  t^99. 
apwimoditi  myopiji  in*  747. 
tterooiKopto  vision  in,  Sfifl. 
ijmptomaeolojry  of*  72S. 
the  ocular  manifedtAtioni  of*  articles  on,  by 

M.  Parittftud,  M.D.,  IranBlsled  by  Catey 

A.  Wood,  CM.,  M.D.,  72T. 
imxlct  In  relaiion  to  tntU  amblyopia.  841. 
tr^umalic^  fields  of  ViNoti  in,  H'Ol. 

ocular  symptoms  in,  705. 
treatment  of  the  ocular  dliorders  in,  7fi8. 
unilateral  ptoaia  in,  7<H, 
Hy«t*rical  amblyopia,  729, 
eye. 

kopiopia     FocTBler,  747. 
oeular  pain  of  Stihpnkl,  752. 
opblbafmoplegia,  754. 
paralyaia  of  the  eiKlh  pair,  750. 

ay#reraati(j,  7^h. 
ipi^m  of  ac^jommodatioo,  748. 


Hystero-traTiinatio  acoimmodatiTe  MtbeaeiiUt 

amaurosis,  89fi. 
amblyopia,  890. 
a^tigmatiani,  1398. 
contractioDs  of  extra-oonlar  moteltfL 

89S. 

erytbropsia,  8flS. 
hemiAnopaia,  890, 
hemiery  thropab,  fl98. 
inequality  of  pnpile,  808, 
piacropaia,  898. 
Biierop«ia«  St»8. 
monoaular  diplopin,  898. 

polyopia,  3^3. 
ophthalmic  migraine,  898. 
paruiM  of  convi^rgenue,  898, 
apaam  of  the  ciliarrj  miucle,  3|>S. 

of  Che  iriP,  S98. 

I. 

Icterus  of  the  cKinjunctiva  in  ydbw  ferer,  7tA« 
Jdioey,  fnmily  aJnauroliu,  fl24. 
Idiopaibic  berjivs  of  the  cornea,  202. 

beteropboria,  apeoial  treatment  of,  46&, 

nystagmue,  102. 

TBsicular  keratitis,  209. 
Image,  direction  of,  in  pnmljsia  of  the  ocular 
naufdes,  41. 

Images  domain  of  the  fusion  of  two,  15.  M 
fueion  of,  inoapacitj  of,  1(19.  ^ 
retinal^  false  projection  of,  120. 

Imperfect  cloBure  of  the  eyelids  in  tabet  donalii, 
040. 

Inisapoity  of  futioa  of  images,  109. 
Inclination  of  bciuj  of  patieata  urith  paralyab  ef 

the  ocular  tnuact^  33. 
Increased  myopia,  427. 
IndoJt  ametropia,  411* 
Inequalities  of  the  corneal  lurface,  181. 
Infanej,  cataract  of,  332. 
Infantile  cerebral  degeneration  witb  ffyuim^rieal 
ohangM  at  the  mAoula  lutca,  024. 
parslysia,  eye-symptoms  in,  023. 
Infeeted  uleerv  of  the  cornea,  1 T9. 
Infection,  oanaee  of,  in  keratitiir^  214. 
Infectious  keratitis,  treatment  of,  193. 
Inferior  oblique  muaele,  anatomy  of  the,  26. 
pare!>iB  of  tb^,  20. 
parietal  lobule,  conjiigalo  deviation  in, 
rectus  muscle,  advancement  of  I  be,  14^0. 
anatomy  of  the,  25. 
parcflia  of  the,  25« 
InfiUmtion  of  Ibe  corner,  175. 
InflatDtnation  of  the  {-oroea,  170. 

general  pathology  vf,  179. 
Jnfiueaaa,  abscmtB  of  the  orbit  In,  TOT, 
amauroiiit  in,  799. 
blepharitief  in,  719. 
hlepharoi^pfiiim  in,  719. 
conjunetiviiis  in,  709. 
dendritic  keratitis  in,  707. 
glaucoma  in,  719. 

neoraTgiaji  of  the  fifth  pair  in,  790. 
OCT u Tar  uianife.^tation!«  in,  705, 
opbthalmc»ptiigia  in,  798. 
optic  neariliR  in<  719. 
papillitis  in,  709. 

paralyflt?  of  accommodation  in,  798. 

of  ejitra-Dcular  mitaclei*  in,  TOS. 
«rous  iriiia  in,  710, 
fuperfidal  puociato  keratilif  in,  T9B, 
eupra-orbital  neuralgia  in,  700. 
uveitis  in,  7t9, 

weakness  of  add  net!  re  poorer  from,  l.')7, 
InjecLioa,  eomcal,  18t. 
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lujaritift  of  the  tpiDal  cordj  eje- symptoms  \n, 

Iiksiuie^  geDer&l  paralysis  of  the,  Argyll-Eob«fi- 
&UD  pupil  in,  £38. 
eye^jmptomi)  iHt  Oli^, 

Ducl«Ar  piirmljBls  mj  017. 
optk-n^rve  utropby  m,  6 LB, 
pupillary  itymptotns  id^  filS. 
retatioa  of  patellar- tetidun  r«d«x«H 
to  Ibe  pupillary  feflpies  tn, 
IsiertiODf  rieious*  of  oeulnr  majfcle>i  &  oiiutfe  of 

lli7erff(^Dt  stmbi^inug,  12fl. 
lo^uffieieficyj  DouropatbicT  of  coavcrgence^  136, 
of  corivergGnoef  124,  121*,  134, 
AdvAimemflat  for,  150, 
defec^tiv'fl  develupment  of  tba  adductor 

iitu«cl«!f  a  fsauBo  of,  13tt. 
dimgD0«ii  of.  1^9. 
from  look  of  ejcefdijse,  137, 
io.  ebrooia  alCTtholbinj  130» 
in  exopbtbftlmic  goitro,  136. 
IB  byeterifi,  ]M. 
ID  Douri^thcniii^  136, 
pnamatic  gl^fles  for^  1&2> 
spboriGal  len^Qi  for^  153. 
starecHoopic  eserobM  forj  151. 
iurglual  tr«Atmont  fur,  155. 
tentjt^miy  for,  I  jG. 
treatment  uf,  14'J. 
Inaular  aHcleronU  a  cAU^e  uf  nyaUginiU,  165. 
Intercalary  stapbylom&t  247. 
In  term  It  teat  atTabiama^!}  S3. 
Internal  carotid  artery,  ancturUtn  of  tbe^  in  tbe 
cavernous  siqu9,  6(15. 
mptute  of  tht^  Id  tba  caramoai 
sinus,  flOfl. 

muieles  of  the  eye,  paralyse  of  the,  due  to 

le«iioni»  at  the  baaa  of  tba  brain,  £02, 
roctue  tnussclcj  nnatomy  of  tba^  22. 
paralysis  of  the^  7. 
parciis  of  tba,  22. 
IntarslHial  keratitiir,  227. 

iDtol^rmoce  of  the  eye  to  irritant  madloametilij^ 

1B3, 

Intoxication  amblyopia  from  atoobolr  532. 
from  tobacco,  &.'12. 
treatment  of,  Sid. 
lotracraalftt  tumor,  difl'uw  eye-tiymptomA  of|  ^40. 
gen  ami  t^ye  symptoms  of,  540. 
temporary  Ioas  of  sJgbt  int  545. 
Intra-<»euliir  cynticerijiifl,  SS47. 

tension,  reduction  of,  in  tabw  dorenUs,  $41. 
Inversion  of  colora  in  visual  field  in  hysteria,  735. 
Iodide  of  [>otaii;Bmtii,  amblyopia  from,  82!^. 
Iodine,  amblyopia  from,  829. 
lodofonnr  ambtyupia  from,  820, 
dlaiffioais  of,  821. 
lii£ii»rj  &f,  820. 
patbologloal  anatomy  of,  82T, 
prognofia  of,  821, 
symptoms  of,  821. 
treatment  of,  821. 
lodufetf  atEblyopia  from^  $22. 
Iridectomy,  extraction  of  cataraut  with,  375, 
for  mac u la;  corneoPp  24  L 
for  myopia,  47^. 

preliminary,  iu  cntaract  operation,  375. 
Iridancleitif  for  madulwj  uome*,  24  L 
Irtdc6  in  bypermi'tropia,  4:11 . 

in  myopici,  43rt, 
Irido-cborioiilal  forms  of  pareacbymatoua  kera- 
tUii,  228. 
'Chorioiditis  in  dengue,  722, 
-eye litis,  deep  iodellble,  corneal  affeelioni  in, 
23fl. 

in  cbronic  renal  diaaaae,  657. 


,  898. 


Irido  cyciiils  in  diabetes,  604, 
Iridode^ifc  for  maculm  uomeo!,  241. 
Iris  ia  byiitiiria,  B&b, 

spasm  of  the,  hysteTO'traaiaatiCi 

eytdptoms  of  oattge^llon  of,  182. 
Iritis  in  cbronic  renal  dlieaie,  657. 

in  dengue^  722. 

in  diabetes,  664. 

in  Graves's  diaeaia,  772. 

In  berpeai  opbtbftlmicus,  776- 

ill  m&briA,  7 1 6. 

in  psoriaAiij  680. 

in  varicella,  691. 

leroas,  235. 

in  diabetes,  664. 
laoLated  parftlysis  of  inferior  rcdua  muMifi;, 
of  orbicularis  of  upper  lid*  610. 
of  eu|)erior  rectua  muscle;,  71. 


J- 

Ja«kion's,  Hughlinga,  teat  for  simulated  bUnd- 
iiess,B76,  m. 
tbeory  of  optic  neuritis,  543. 
Jamaica  glnjEer,  essence  of,  amblyopia  from,  818. 
Jauii>lice,  retinal  bemorrbagcs^  in,  685, 
Javal-Culgtiet's  metbiid  for  ibe  determination!  of 

aimnliiied  blind  new,  867, 
Javal,  stereoscopic  figurea  of,  105. 
Javal's  atercoacope,  1  itl* 
Je<[mrUy  iP  graniilar  pannuKr  B(I6« 


Kappa,  angle,  46. 

negative  angle,  47. 

positive  angtfl}  47. 
Karyokinesif;  170. 
Keratalgia,  237,  241. 
Keratectaain,  24^, 

partial,  249. 
Keratitb,  I7il. 

antiseptlca  in,  1S7,  215. 

atropine  in,  215. 

hitudjormfifr,  243. 

band-sbapeil,  1U4, 

blcpburo&pasm  in,  184, 

bnlloua,  207. 

calcareous,  207, 

cauaeti  of  Infection  in,  214. 

cauterization  in,  183. 

cicatrisation  in,^  174. 

cocaine  tn|  190. 

oompresfl  bandage  In,  189. 

(ionseqitenees  of,  237. 

dark  in^  IBO. 

deep,  2m. 

diffuse,  227. 

Interstitial,  different  foriQS  of,  235, 
etiology  of,  235. 
ir^itoent  of,  235. 

non<«uppumti  ve,  227. 

punetntA,  2^5. 

suppurative.  269. 

ulcerative,  209. 
dendritic,  202,  203. 

etiology  of,  203. 

in  inflnenitM,  707. 

tr^ttnent  of,  204. 
dre^ings  of  ihc  eye  in,  1 86. 
fit  hattfhUttrM,  238. 

endogenous  microbic  Infectieo  in,  177. 
eaerine  in,  215. 

exogenous  mlcrobie  tnfeetion  In,  17T, 
flamentJiry,  204. 
nnntomy  of,  203. 
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troattnent  of,  205, 
from  lagophtbalmoB,  223. 
g«Di?Ta1  clmiDiil  ayiuptamfl  of,  ISO, 

tbcsmpeutLGS  of^  186. 
histology  ofp  170, 

in  djuentery,  712. 
in  berp<^  ophthalmioaa,  !7A» 
in  malaria,  717* 
inlentUial,  227. 
laoryiumtioti  in,  184. 

»bitra<iliaa  of  blood  In,  190^ 
tHAlarial,  203. 
miun^bia  iufoctioo  in}  177. 
vnioikE  m, 
mydrimiw$  io,  ISS. 

nearopftrftlytlc,  223,  224, 

theory  of,  226. 
occluisire  baDdngfi  in,  1 96, 
punutenLcsb  In^  21  A. 
pftrenchynuktouA,  227. 
etiology  of,  230,  231. 
iridOHsborioid&l  forms  of,  223. 
patbological  anatomy  of,  220. 
Ireatment  of,  23.^. 
un^ualJy  inftltrfttod  fortoi  of,  S2T. 
vaiioular  forcnd  of,  226. 
phlyct«au1»T, 

avuoular  fornti  of,  IQi. 
oompHeatians  of,  196. 
course  of,  195. 
etinlogy  of;  1»6. 
pmthologidal  aniitomy  of,  195. 
pnogDOdii  of,  197* 
symptoms  of,  196. 
iroalment  of,  197. 
vMcnlat  forma  of,  104. 
pbotopbobid.  In,  134. 
pilooarpioe  in,  215. 
reflex  inoezing  in,  1S5. 
revuliiTee  in,  ISO, 
Benstbllity  of  the  comen  in,  iSd. 
B(^qu«ltt  of,  237, 
ahnde^  ia,  1^0. 

ttriped,  after  oatmrftct  oporlLtioil,  324, 
faperficiia],  191. 
punctata,  206. 

anatomy  of,  206. 
etiology  of,  206. 
eymptoniB  of,  206. 
treatment  of,  207, 
traumatic,  192. 
iuppnrative,  177,  217. 
etiology  of.  220, 
b/popyon  in, 2 IS. 
proj^DOttig  of,  221. 
Ajmptomi  of,  217. 
trBtttmont  of,  222, 
pymptom*  of,  ISO. 

relative  gravity  of,  182. 
tension  of  the  eye  in,  185. 
triumati<3|  cauii>M  of,  2lli^ 
projicnogiB  of,  214. 
treiitTOcnt  of,  214. 
trcottoeat  of,  103. 
iiScenitivo,  in  yellow  fever,  726. 
varieties  of,  1^6. 
vesicular,  207. 

idiopAtbic,  209. 
Lrattmatio,  209, 
tr«atmeot  of,  207. 
fittwl  dipordew  in,  IBf^. 
with  ]agophthakao«,  223. 
treatment  of,  224. 
Koratocele,  211. 


Keratoeonua,  349. 
Kcratoglobuf,  241^. 
Kt^ratomnlaoia  in  oholera,  712. 
wliiipK  22  G. 
3(cmphthaln}i<3,  226, 
treatment  of,  226. 
Keralometora,  457, 
Koratomotry,  457. 
Kidney,  diaeuao  of  thfl,  M  a  c&nae  of  Cfitftrtot, 
;J20. 

Kinoplitbalmoeoupe  of  Landolt,  140. 
Knieis'fi  pupil-tiyniptom,  575, 
Kopiopia^  Dyiterinnl,  of  Foeriteri  747, 
Kr^il,  scales  of,  584, 

K)tger«  left  for  sittiulaied  bliadnest,  87^, 
L. 

Laorymal  gjand  In  crviiiiielai,  699. 

eecrction.  dituintUimi  nf,  in  cbolurn,  712# 
Laerymntion  in  OraTos'g  diseuso,  772. 
*      in  bystoria,  S99. 

tn  kenititi»,  1S4, 
LagophthnliJiua,  keratili*  from,  223, 
with,  22a. 

treat  mpDt  of^  224. 
partial,  590. 
tseTenlh  uerveboitiLl  paralyaii  producing,  609. 
Landolt,  EdinunJ,  M.D,,  orttclo  on  the  aooma* 

lies  of  the  motor  apparntu^i  of  the  eyn*,  3. 
LaodoU'a  kinopbihalmoscope,  149. 
ophthal  mody  n  atnometo  r,  1 40. 
Dphthatmi>tropf,  33. 
siter&(K*eope,  66,  lOS. 
liiodry':*  ditteime,  eyu-Hytdptooii  in,  043- 
Latent  antigmatiftm,  4.10. 
divergenne,  14H, 
betcrophoria,  442. 
hjpernictrtjpift,  435. 
fttrabisnm^,  S2. 
Lateral,  conjuj^ate,  paraIy«LB.  .^95. 
X^urence'?,  Z.,  teat  for  limulaled  bUndness  8S2, 
Laifford,  J.  B.,  M.D.,  FJl.aS,  (Eng  ),  arlide  on 
ouular  lesions  depcndpnt  upon  diaordert  the 
aecfctory  and  excrptory  organs,  645, 
Lead  encepbalopatby,  eye- symptoms  in,  627. 
incruitationEi  of^  maculm  cornes  of,  242. 
nualear  palsy  from,  592, 
poisoning  by,  a  cAu^e  of  parft1y<«i  «f  Iht 
ocular  mtiwletf,  67. 
in  drculatory  diiEeti««d  of  the  eye,  533. 
visual  dbtorbanees  from,  dlignosli  of, 
825. 

etiology  of,  S24. 
hlDtory  of,  £23. 
patl^ologioftt  anatomj  of,  626. 
pathology  of,  826. 
prognosis  of,  4126. 
ffymptoms  of,  S24. 
treatment  of.  B26. 
LsfMir'Ji  theory  of  optic  neuritiA,  543. 
Left  extertinl  teetus  inusdc,  pareii*  of  tb«,  17, 
Letif,  abBpnce  of  the,  272. 

action  in  aHtl^matisttn,  439, 

arrests  of  developmont  and  tnalformationf  of 

the.  272. 
ealmficatiQn  of  the,  313. 
eaptnlo  of,  separation  and  folding  of,  306. 
eatarAOtous,  ph^miri^l  changee  in,  306, 

mloroSQOpit;  cbangei^  in,  296. 
cobboma  of  the,  25^,  273,  27.^. 
congenital,  displncementB  of  the,  256. 
defects  in  transparency  of,  eonsietcnt  wfib 

nofioal  vision,  284, 
deformities  of  the,  due  to  patbolnglc*!  pm- 
eesFMM  within  the  eyebsll  and  |o  trauma* 
tiffm,  270. 
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dL-<cna«M  of  Ihf,  artiolfl  on,  bjr  William 
NorriiH  A.M.,  257. 
diflbcfctJoti  of  tUc^  into  Tetiou'e  capsute^  26&. 

mto  the  vitr«itUB  bmnorr 
difiCortod, 

et;to]iLa  of  the,  258. 

cffeut  of  eold  od  t  rtin,-<pAreiiGj  of  tbe,  317. 
of  bent  on  truugparancy  of  the,  317^ 
0f  mflasnge  on  the, 
entM»cupi€  exiimiiiatiijti  of,  284. 
furmAtioD  of  erjstalf  in  the,  314* 
forward  displAcemcDt  oi  tbe,  a  causa  of  mj^ 

upla^  427. 
growth  of  ibe^  28(5. 
bertiift  ivf  the,  230. 
in  mjopia,  430. 

Incomplete  ^abooDjuiujUrAt  Imxfttbii  of  tki, 
266. 

iDflueBO«  of  i^pbilif  on  tbe^  Si  5* 
kidndy-ali&p^]^  274. 
laxAtiun  ivf  ibe,  252. 

treAtmciit  of,  270. 
normul  pii^itiou  of  the,  2.^7. 
noti^hud*  273, 

opnclt]«9  of  tbe^  in  csholotA,  715* 
OftBi Mention  of  the,  ftl^f. 
periDueiear  opacity  io  thtt^  27 ft* 
r^muval  of  traiiRparentr  for  cure  of  my  Dpi  i, 

rupture  of  posterior  ompiule  of  the,  ^50. 
Hiderosiii  of  tbe^ 

ioflening  anil  d(?fQrialty  of  lb«p  iuppu- 

ratire  pan opb thai mitia,  279. 
fpootaneouA  luxalion  of  I  be, 
itdla  of  the,  281. 

Bubcoi^uDotiirAl  ItJiatioD  of  the,  286. 
trail  mutic  di^loeaiion  of^  progtiosU  of,  270. 

lit  station  of  tb(r,  265, 
lonular  opiicily  iu  this,  276. 
LeD:»eet  diBCOUifoiia  frum  tt»e  of,  47ft, 

fur  am&tropiA,  44^. 
L I'D »- therapy  La  ametropia,  4&2. 

regolAtion  of,  446. 
L«ntk-ormd,  277. 
ttotirriijr,  277. 
pathology  of,  278, 
posterior*  277. 
Lenticular  opadtiea  from  msDtholp  S40. 

from  naphtbalin^ 
Lepruijr  of  the  cornea^  253. 
Lfisiun*  primAry»  of  the  eeatrc^,  a  oause  of  di- 

Torgcrtt  stmbisimis,  126. 
Lsifiipnii  in  tho  (yirpura  qusdrigODiiiM,  57 D. 
in  the  corpuE  !vtriatun]»  £74. 
of  the  flxtorni^t  geoloulato  hody^  571. 
oir  the   IntrAcrAuiAl  portion  of  the  optie 

of  the  optie  cbiiiamn,  576. 
tbHlaUiui,  !^69. 
tr»«t,  A?  2. 

of  the  posterior  third  of  the  |KJ«teHor  limb 
of  the  interniU  cjipaule  (Chai-cot's  Bcnsorj 
cnreiHiway)^  56*1. 
of  tbe  primary  opiio  gangUa  (of»tii;  thala- 
mufli  anterior  eorpus  quadrtgetniouui,  and 
ttlt^mtil  j^e^tiioolute  body),  ^59. 
of  tbe  pulvjurir*  569, 
Leuoomn,  adhere Dt,  237. 

of  the  oornea,  2117. 
LeuktEmiA  in  oireulalory  diacases  of  tho  eye,  536. 
Lid-in  flamioation,  Mpeoia)  tre&tmi^iit  of^  472, 
Light  qarburetted  hjdrogeu,  miner'a  nystagmuj! 
from,  S40, 
effect  of,  on  ametropia,  413. 
Lightning,  tnmmatio  oataract  from,  30^. 
Limit  At  ton      oattrergience  In  tnhe&  dorsalis,  133. 
Lines  of  aigbl,  relatire  dlvergenci!  of,  124. 


Lippincutt'«  teat  for  timatated  bliudneilr  875, 
Literal  alexia  of  Wernicke,  5dl. 
LiFor,  diMues  of  the^  xAothopsja  in,  684, 
Loi^l  oauMs  of  hjpermetropia,  421. 
of  myopia,  425. 
effectii  of  AmetropiA,  412. 
obje<jtivi;  Jigni  of  iLittglijatiflm,  438. 
of  hyponnetropia,  431. 
of  tpyopia,  4;>tj. 
reflex  eye-iftrain,  -iUT. 
aut^ecttve  ilgns-  of  asitgmiLtiftm,  430. 
of  hypermetropiA,  424. 
of  myopia,  4'S7. 
Xoealiung  derangemeotji  of  the  motioni  of  the 
«yi?baliis  dut'  to  focal  eerehraJ  dii««Ae,  582. 
ty  tup  torn,  oonjiigate  deviation  a^  a,  58^, 
Location  of  intra-ocular  eyintlceroa^,  854. 
Lor^ettes^  473* 
Lorgnonfi,  473, 

Lo«B  of  {31  Ua  in  Qravea*a  diAeofle,  772. 
of  eyebfow»  in  Gr%\  et'»  diteaee,  77 S« 

Lowered  hyperinetn>pi»,  427. 
Lumbar  puncture  fur  optic  neuritis,  5 IS. 
Luxatio  leiitU,  262. 
Luxation  of  the  lena,  262. 

ini>omplete  suhi^onjuaqiiral,  266, 

^pontanooua,  263, 

traumaticE,  265. 
Lyuiphimgitiif  ot  the  eye,  235, 

clioltigy  of,  236. 

treatment  of,  2:^6. 
LymphiitifJ  typ«  of  increased  ametropia,  427 ^ 

M. 

M  ickenzie'a,  S.,  theory  of  optto  neuritUp  543, 

Marropbagi,  176. 

Maerapflia^  bjBtero-traumatie,  898. 
Mac^ula  lutea^  falae,  121, 

relation  of,  to  calearine  flMure,  547. 
lymmotHoaJ  ofaaagea  at  the,  with  in- 
fantile eerebr&t  degeneration^  624* 
MacuIiCj  congenital,  of  tbe  cornea,  244, 
corneie,  iridectomy  for,  241, 
iridenclesifl  for,  241. 
iridodeiifl  for,  241. 
of  incrnHtatiiins  of  lead,  242. 
tattooing  of  the  cornea  for,  241. 
t  realm  cnt  of,  240. 
Macular  re 6 ex  of  convergence,  100. 

region,  oborio- retina  I  clmngei  in,  a  can^e  of 
myopia,  425. 
MAddox'a  method  for  determination  of  pditloo 

of  equilibriutn,  14.^. 
Malaria,  aniHuro^ia  in,  717. 
cborioido-rctinitiii  in,  716* 
conjunctivitis  in,  716. 
Iritis  in,  716. 
keratitis  in,  717. 
melano^ifi  of  the  papilla  in,  7 IT* 
neuralgia  of  the  trigeminuA  in,  flT, 
neuritia  in,  716. 
neuro-retinitiit  in,  716. 
ocular  manifoRtationji  In,  716. 
retinal  hemorrhages  in,  716* 
aeroua  irilii*  in,  717. 
MalariAl  fever  After  cataract  openttionj^  367* 
MilforiuAtioui*,  development  and,  of  tlie  IflttS, 
arroiits  of,  272. 
«f  the  eornea,  249. 
Malignant  myopiu.,  426, 
Man,  eye  of,  411. 

Oattened  eyeball  of,  402. 
Manifest  a.HtigmatiJmt  439* 
hypermetropia,  435. 
|ttrAbi«mus,  1^2. 
Manx's  thoofy  of  optie  neurits,  543* 
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MaresehftVs  pfcitdofcopft^  869. 

lest  for  fiimul&ted  bltodtiess,  86i>, 
Murini's  test  for  rimnldtBii  b!intitie?ia,  1^60. 
Mflrlow,  Frank  W.,  M.H.,  M.R.C.S.E.,  traiiBla- 

iiou  #f  nrticle  un  Minulati±ti  bllndDesg  by 

Bttiidtjr,  80 J. 

Hftilm'.i  appar&tuii  for  ihn  detortniti&lbti  of 

aiiDuliLted  blindncj)^.  BttB. 
MikSisagP,  effect  ut;  on  tbc  Icd«,  318. 
MuturiLtiun  tif  nDripo  emtnmct^  378, 
Muturu  life,  cataract  of,  Mi^. 
maximum  of  ctitiv^ergent^^,  1.^1, 

M«obtinieal  Ueo-tmcDt  ul  paruLjtic  filrmbiBmiu, 
Bl  ndiitl  atu  etroj^iia,  4  L 1 « 
3l«iiioAntflnla,  intolDraitee  of  the  ejQ  to,  l$d* 
Megfiiii,  vpeolo]  treatment  nf,  -ITU 
M«ibo]3]i»ii  cytta  in  hypormetrapitt^ 
MelsDOtts  af  tbe  papilla,  in  malaria,  717. 
H«kk«n'e  teal  for  siamlated  blindnes?^  $72. 
Menitigilia  a  csame  of  paraljisi§  of  tbe  ovular 

ttdute  tuberciilar,  eyo  f«y$aptnmi  iti,  $19. 

corebro-sspinal,  e^c-ey  mpti^ras  in, 

ejo- symptoms  in,  618. 

lommiLtic,  eya-syiDptami  iti|  ASD^. 
Mental  chamcterietiop  Jn  iisiigmntfsm,  439. 
Mdutaiity,  effect  of  eye  on,  4! 2* 

im  myopia,  43?. 
Meotbol,  cataract  from,  2M. 

len  iicular  epacides  frutu,  840. 
Meroory,  amblyopia  from,  ^2T, 
Mttrldieno]  a  met  roping  411. 
Mettttnorpbripaia  in  my opia,^  437. 
Metre-ani^lc^,  87,  l^iO* 

lenM,  97,  130. 
Hichaud'«  teat  for  nl mulatto  blindness,  886^  M8S. 
IMlcheVa  lest  for  ^miniated  blindEiotf,  874. 
Hierobic  iartctian  in  keraiiti*,  177. 
Mierucepbaluit  and  anuiuru^ii^  633, 
Htcru-m^galopE^ia  in  bjf  teria,  7^1^  738. 
Mioropbakia,  2T2, 
Ui^ine  and  betcfopharin,  702. 

opbtbarmk.  hytrtiero-tratipiaLii3,  SOS. 

paraiyiies  of  the  ocular  mu»ole8  frolDf  prog- 
tia^h  of,  <1D, 

special  tronttiKfut  of,  471. 
Iflnd-blimtue^^,  ^56,  557. 
oorticat,  5frH. 

in  general  paralysis  of  Ibe  insane,  SIS. 
tnuiioarticAl,  55  S*. 
Miner's  nystagmuff,  162. 

from  Ught  carbMrettod  hydrogen,  840, 
Mimmnm,  negnlive,  of  cotivergenee,  131.' 

of  convergence,  t^l. 

poiitivo,  of  eoiivergonoe,  131* 
Kinor*i  t»t  for  tciinulatiMl  blindness,  886,  889. 
UimiM,  hilateraU  mi2. 

in  cholerAf  71 4, 
Miolics  in  kenititij*,  1S9. 

to  iMHintemet  eycloplegii*,  455, 
Mix&d  double  opbthalmoplegia,  588, 

heterophorie  asthenopia.  408. 

niKJinoGuIar  ophthalmoplegia,  588. 

nyxtJiguiue,  I6L 

op  h  thai  mop  leg!*,  587, 
Monocular  adduction  wilb  prc#byopi»,  4lfl- 

amauFc^ii  in  hinoculnr  vision,  *4l. 
in  dlFergmt  Mrabiismus,  125. 

Mnblyopia  In  diirargent  etrabisiiius,  125. 

blindneBK,  dSO. 

complete*}  third-nerve  basal  paralypiff.  fl04, 
tiompUoated,  tbird-oervcbMal  paraiy&i«i  804. 
diplopia,  37. 

hjatoro-trau matte,  898. 

in  Mtigmaitfiin,  430. 


Mcmocalar  Geld  of  fixation^  44. 

dctormination  of  thi,  $2. 
hysteria,  738, 

papiUitL8^  fligniflcanee  of,  541. 
partial,  third-nerve  basal  pumlyais^  fi04. 
polyopia  in  ^igmatifim,  430. 

in  hjsteriii,  731,  738. 
third-n«rve  bo^ul  paralysis,  ^04. 
unooinplicate^l,  third  nerre  b«fal  p»ralyr 
604, 

vtsion  with  preabyopia*  440. 
MonolKteriiU  iilth-nerve  buuil  paralyslf^  608. 
Monosiomum  lenlui  von  Nordmann  tn  Aet|uired 

cfttara4?t,  858, 
Monoyer,  j^tcreotiijopio  tefltti  of,  883. 
Monojer'f  doable  app«rat it fur  the  delAtrniiiBliwn 
of  simulated  blindnesS} 
prism,  H77. 
Morgagnian  balls,  30 B» 
cataract, 

Morgan 's  diiwaje,  eye-symptoijis  in,  013- 
Motions,  voluntary,  of  ihe  ryebaUs,  5S4. 
Motor  spparntEif,  oflectioai      the,  in  hrsttria, 
741. 

of  the  «yes,  anomaHes  of  the,  nrtiel«  on^ 
by  Edmund  L«ndolt,  ^ 
etiology  of  paralyses  of  the,  M. 
chnngM  in  the  ocular  appatntos  aaftCMtlaied 
with  functional  neuroises,  article  on,  hj 
Mjles  Standish,  A.M.,  M.D.,  781, 
Mould  of  face  in  hypermetropio,  431, 
MDUier'a  test  for  simulated  hlindness^ 
Muse^  votit antes  frnm  triona!,  840. 
Musinifiao,  amblyopia  from,  839. 
Jilu^clo  bfllfiDcc  and  neurasthenia,  784,. 
in  ametropia,  783. 
equilibrium,  ordinary^  411, 
inferior  r«<3tud,  iiolabod  pualjiis  of  the,  T 
superior  rectus^  isolated  parmtjsia  of  tbe,  71 
Muscular  advancement  for  convergent  Hrabt«>* 
njus,  IKl, 
ajstbenopta,  404. 
Birabinmus,  82. 
Mydriasis,  3(}. 

from  aconite,  840, 
from  Djtisine,  846, 
from  eecuUn,  840. 
from  oxalic  oeiil,  840. 
rmm  pink -root,  846, 
from  pi»cidium,  840, 
from  spij^elia,  til 46. 
from  sulphur,  840, 
from  sTf  eet  ijnrits  of  nftr«,  840^ 
in  diabetes.  6^0, 
Mydriatics  in  keratitis,  188. 

use  of  in  convergtut  «trabisainS|  163 1 
Myelitis,  eye-symjitoma  in,  641, 
Myopia,  4;f6, 

an  optical  oxpressino,  456. 
»ngle  a/;jAa  in,  436. 

srrti»^*fMT  io,  1S.\  436. 
anterior  cham.bers  In,  430. 
asthenopia  in,  437. 
baekwnrtt  eet^sia  at  posterior  pole  of  eje,  a 

eause  of,  427. 
eeutre  of  motion  tnj  430. 
ehortotd  in,  436. 
eborio-retinal  changes  in  macular  n*gios  • 

cause  of,  425. 
ciliary  muscle  In.  43T, 

-muscle  ^pasm  a  cause  of, 
condition  of  solera  a  cause  ©f.  416, 
congestion  of  uveal  trwet,  a  cause  of,  427« 
conjunctiva  in,  436. 
cornea  in,  43ft, 
cornral  nehulie  a  caaM  off 
diabetic,  661, 


Myopia,  direfrgCDf^e  io,  -l.^fl. 

diveTgent  filr»biimae  iti^  122, 

ettolot^j  of,  tbeorica  in  r«g»Td  to  the,  4ZF» 

extrii-cicalar  uiusde  pressure  &  €S.aBe  of,  42o. 
eyobatb  in.  4M, 
ejegrouad  in^ 

field!  of  vmoD  m,  4!t7. 

furfrard  dispUuseiueot  of  ci^iUUiQ6  leci^  a 

oaa»e  of.  437. 
gen  u  ml  flausMf  of,  423. 

olnectiT«  sigBfl  of,  437. 
iml^eGtivc  iigoA  of,  437. 
iuarea«e  of  coraeal  our^ature,  ttr  cauie  of^ 
427, 

increMfld  transitory  fc^rms  of,  427* 
iridectomy  for,  47!*. 
irUlei  In,  43&. 

tfregularity  of  orbital  walti  a  Caai«  of,  425. 

Icm  In^  436, 

local  cau^ei  of,  425. 

objective  figns  of,  438, 

lubjeotL^e  iigti9  of,  437, 
iniili|i|rniLQt,  42A, 
mcnlalHy  in^  437, 
tnctnmorpbojj?la  hn,  437* 
DKtiooaiity  a^i  ii  oaase  of,  438. 
optia  disk  in,  4:^6, 
orbiU  in,  43 f\. 

perfomtfid  ipcotAcloa  for,  448« 

prvvaietiije  of,  424. 

pupili  In,  4511, 

ndex  disturbance  \ti,  437. 

reraoviLl  of  transpareiit  i^na  for  oura  of,  SB1 . 

reliriA  in,  4:J?S, 

rctinni  tltstiichmont  a  cnuae  of,  423, 
retrubulbftr  dbe&ae  »  causo  tif,  42^. 
spaei^iudii',  in  hy»t«ria,  747, 
itooping  La,  437. 

inboanjuQctiTal  inJ»etionfl  iUt  47B. 

iurgical  treatmont  of,  477. 

iymptotuatiOj  427^ 

tramun,  a  eaua©  of,  427, 

undue  mn  mergence  a  isausa  of,  42$. 
BtoopiDg  u  cause  of,  437. 

Tiiion  in,  437. 
Myopia        att^niScancs  of  the,  44H. 
Myotoaia  oong^olta,  eje-eymptoiiifl  ip,  H'S. 

Nagel,  hTpernstbeflin  of  tbe  cUiary  mufdeof,  747, 
If  apbtbaiin,  amblyopia  from,  S23. 

eataraot  frotn^  'llil. 

l«Qtieij1ar  opM:iHe$  from^  NO. 
N&rcotiot  ia  koratitle,  199, 

Narrowing  of  the  palpebml  flaourei  in  tabes 

dorsal!^,  6i(>. 
Nationality  as  a  causa  of  myopia,  426, 
N«gaiive  angle  kappa,  47. 

convergenco,  U13. 

minimum  of  cnnvergfloce,  131. 

portion  of  amplitude  of  n««nin)odatioDf  T48, 

vitiioti  due  to  cories  lesion,  648. 
Nemiirodea  in  eye, 
NeaplOisukJ  of  the  cornea^  253, 
Nephritic  cataract,  32«,  ^37, 
Nerroua  theory  of  Kralnaroui,  99. 
N«umlgia  aa  a  lign  of  ametropia,  409, 

in  bypermfttropia,  435, 

af  £be  fifth  pnir  in  influenvL,  7M, 
NtfnraatbeDta  and  niu^dc  balance,  7B4, 

aA  a  cau»e  of  eye  strain,  4V3. 

inAufilciency  of  eonTergence  in,  13S. 
Henri  til  in  malnna,  716. 
Keoroparmlytic  kemtttir,  223,  224. 


Xeuropamlytio  keratitis  in  diphtheritis,  70  L 

theory  of,  225,  2itf, 
He«ropft.tbi(5  inauflicicney  of  eunvergence,  130. 
Neuro-reiiuitisi  in  ury^ipelaii, 

in  mniarin,  7  Hi, 

of  albutninuria,  ^^B, 
Nearo«(M,  reflex,  u^tbenopiBk  and,  405, 
New  growth  oi»3upying  oavemous  ainuif  000. 
NeW'Veieel  foriniilion  In  eye,  520, 
Nicotine,  nuclear  palsy  from,  oii3, 
Nitmtt;  of    lifer,  amblyopia  froiu,  827, 

of  sodn,  cataract  fromi  2U2. 
Kitrobeniol,  amblyopia  from,  S22, 

dlaguaiia  of,  823, 

etiology  of,  922, 

history  of,  ^22. 

pathological     atomy  of,  333. 

prognofia  of,  i23, 

•jmptoma  of,  S22, 

treatment  of,  823. 
Xon-infecteil  ulcers  of  the  cornea,  ITff. 
NoQ'pii%rHlytic  cfm^ergcnt  utrabiamun,  BO. 
divergent  B  tab  ism  us,  122. 
strabismus^  75, 

iteomtm  vergens,  159, 

sur^mm  vergeaa,  1 59, 
Non-progresaiire  nuclear  p«Iay,  588, 
Normal  eye,  4(12. 
Normality  and  emmetropia,  403, 
Norrifl,  Willii^m  F.,  A.M.,  M,D.,  article  on  dip- 

eases  of  the  lcd«,  257. 
Noatril,  dropping  of  fluid  from,  622. 
NubecuJee  oorneae,  237. 
Nueletir  oowlar  palsy,  6B7, 
pally,  jkot|uiTod,  588, 

chronic,  5Ji3. 

congenital,  5fl8. 

diagnoiii  of,  593. 

etiology  of,  5ti2, 

from  alooboliaiQ,  591. 

fnm  CMrbonio  oxide,  592. 

from  exposure  to  eold,  5y2, 

from  lead,  5^^. 

from  nicotine,  592. 

tram  sulphurie  noid,  5i}3, 

from  syphilid  592, 

tr<tm  tainted  meat,  592. 

Ihjm  Iran  ma,  592, 

non-progreasive,  5SS, 

pathology  of,  592, 

perioute,  ABl, 

Hquel  of  epidcmie  infiuensa,  692. 
mbaouie,  591. 
fudden.  591. 
treatment  of,  ,'^9,1, 
with  diabetefi,  592, 
with  purpum,  592, 
parnljaie  in  disseminated  fclermifl,  590, 

in  geoernJ  paralynia  of  the  iusane,  591, 
617. 

in  t«be!t  donmtls,  590, 
primary,  pantJy^iu,  5fl7. 
Nuef,  .1.  Ph,  M,D,,  article  on  diseaattf  of  the  w>v- 

nea,  169. 
Nystagmui,  l/fl, 

a  IcKjnliiing  iymptom, 
ata^ie,  165, 

in  Friedreich'!  diieue^  641, 
atonic,  166, 
eongenital,  162. 
efisentiaU  102, 
from  beiJRme,  840. 

from  ccDtral  ieslon,  pregnoeli  of,  107- 

horliontsLl,  101. 
idiop«thit>,  162. 
in  disseminated  ielerosis,  A^90. 
mineral,  102, 


eUf  muK,  minfii-'*,  from  H|ht  c«rburctt«d  hj- 
drogen,  840. 

|reatm«nt  of,  i&Ih 
mUcilj  I  SI. 
obJiqu«,  IflL 
(Kicapiitionalj  lfl4. 
pT04tucfKl  by  cfterirav,  166. 

uf  oecupatiunaL,  167* 
roUr^,  Itil. 
iyniftturnntk,  162. 

in  Fri<*dr«ioh^]!i  di«ti«ie,  165. 
iu  ijtflul&r  fld«rci«iii,  135. 
ID  LeaioDB  of  lb«  otsrebeLlunif  16^. 
of  the  ffjurth  veuLmH  1^^< 
of  the  ciptli:  thalamic 
of  the  Rfp^tiforni  budlc«(  166. 
in  vidiuuitHjnfortuAtioD  @f  lh«  b«idf  165. 
tonic,  JB«. 

treifctmeDt  of  congQi^ital,  1 67* 

uf  oacupMiionali  IGT. 
Tcrtioal,  1ft  li 

O. 

ObUi|uo  aatlgmiitLflm,  442. 
muBcIv,  Ballon  of,  161, 

OoeipitiLL  lobe,  oortic«l  le»ioi]«  it)  ih%  dertLDgo- 
menu  of  vbiun  cnuacd  by,  54(S. 
Bubcorli0&t  leeioiiH  in  the^  demngomaati 
of  f  if  ion  oauBcd  bj,  546. 
Ocnnpfttion&l  ny«Ugmu9,  16j, 
progDuaii  of,  \^7. 
treatment  of,  1 
Oisalar  appnr^iiLSi  motor  ckangi»)  in  ihn^  usso- 
ciatetl  witb  functional  nourcsev,  nrtUk 
on,  by  Mylejf  St*ndUb,  A.M..  M,U.,  781, 
Ataxy  in  Fricdrekh'a  di^etmep  641. 
disordsrt  in  hysteria,  treatment  of  the,  70S. 
diilarbAUoea  of  Lyateria,  ftemelobgiiml  v&lue 

of  tbe,  762. 
Mcurifion?,  atmrnaliesof  the.  In  hyiteria,  753. 
M^ns  depeDdf?nt  upon  disieoj^es  in  the  cir- 
euJatory  iys^tom,  article  on,  by 
0.  Ha*b,  M.D.,  481. 
upon  disorden  of  the  iacretory  and 
exoretory  orgaiu,  arttolci  on,  by 
J.  B.  Lnwford,  M.h,  FJl.C.S. 
(Enit.),  fi45, 
in  rtbnonnhl  conditions  of  tb«uHno,  676. 
In  Bright'!  dised^e,  645. 
in  diiib^l«»  IniipiduA,  675. 

tncllUufi,  6oB. 
in  tUphthoHtia.  71)0. 

la  diicftftei  of  the  digestive  orgaos,  6Sl. 
fjf  thfl  likiP,  ftTT. 
of  tbe  uriiiftr?  fyalem*  545, 
tn  ffly*?o*nri»,  65 S, 

In  kfiuenifc,  liy^onterj'*  cbolerA,  mala- 
risl  fever,  ilmgm  aoil  yellow  ferer, 
«itM»  «a»  ^7  ^*  Bftnto^Femiintlfi?» 

"  ilBfia,  677. 

_» 

fr««iWti,69r, 

658, 


Oc?ular  manifeitationi  in  obolerft,  712. 

in  dengue,  72lF, 

in  dysieiitcry,  711. 

in  tftfluciiEft,  705. 

in  maluria,  716. 

of  yellow  fever,  723. 
mosele  diatu  rbanco  m  by|i«rtn«tr<»plA«  431. 
mumlfisi,  auoeiatod  pAmljiCfi  of  their  ^l. 

alinioal  diagnosis  of  pamlyjiea  of  the, 

combiaed  pamlyaes  of  the,  30. 
congenital  pnralyisea  of  tlic*  57, 
oontractur^  of  the,  In  by^teria,  756. 
direetion  of  image  In  paralysis  uf  tbe, 
4  L, 

gall  of  patients  with  p»r«lyil»  of  the, 

3i . 

in^;;  11  nation  of  head  of  patients  vrUb 

paralypcfl  of  (be,  3S. 
paralysed  of  the.  ^, 
(sourse  of,  5^. 

diphtheria  a  cauae  oft  57. 
dhem&^ii  meat  a  oauso  of,  57. 
duration  of,  59. 

general  rymptomntobgy  of,  X 
hy&teria  a  cauie  of,  57, 
iu  cbronio  renal  diaeaae,  657* 
of  orbltftl  origin,  56. 
poisoning  by  load  a  cifcU«e  of,  57, 
prognosia  of,  59. 
]-houi»atiMui  a  cau8«  of^  57. 
aypbilia  a  cauae  cif,  57, 
tabe!!i  iloreialk  a  eause  Qf,  57. 
torminaUon  uf^  59. 
tubaixsu  a  vikuae  of,  57. 
progtiosi»  of  diabolic  imnvlyaei  of  ih% 
00. 

of  diphtberitlo  piLralyaes  uf  the,  6» 
of  hyBterieal  paralyse:}  of  the,  6tl, 
of  migriMnous  paralyses  of  (he,  6' 
of  rheumatic  partly  sew  of  (he,  60. 
of  sypiiiUtic  paraly««a  of  tbe,  60, 
B«roua  degeueriition  of  the,  57. 
apaam  of  the,  due  probably  to.  pontiOi 
lo^ioaa,  51^6. 
myoseifitnia,  GM. 

nerv^t  fa»oicular  paralyaia  of  tbe,  599, 

radiculitr  paralysis  of  tbe,  600, 
pain,  hysterical,  of  Schenkir  752. 
palr'yt  nuclear,  5>S7. 

parnK:iep.  etiolo^icai  iliagaoaia  of  thej,  57. 
fligtis  of  deiitb,  the,  artiele  on,  by  A.  Qay 

5f.D.,  tratuhited  by  Edward  C.  Elk 

M.D.,  007, 
fligna  of  hyat«ria,  72B. 
ay mp turns  in  trauitiatlc  hysteria,  765, 

of  Graves's  diae»j«,  771. 
turtieolJii,  74. 

TeffieU,  diseane  of  the  wallt  of  the,  521. 
ayphilitic  di^easoa  of  tbe,  527. 
Oculo-tuotor  di$turi:iaticea  due  to  loaioDi  in  tbf 
optic  radiationii,  587. 
tiervefl  in  borjiea  ophthalniioua,  776. 
(Edema,  ooraoal,  170, 

of  tb«  oyelid  in  scarlatina.  BH, 
Obletnana'*  i^t  for  aimulated  biiudneas, 
Old  age,  cataract  of,  ,140, 
Oliver,  Charlea  A.,  A.M.,  M.l>.,  article  on  ame- 
tropia: itj  etiology,  eour«e,  and  treatment,  401. 
Oliver's  atereoRcope,  107. 
Opqrjition  fur  gmduate^l  ttnotooiy.  703. 
tijiertitivo  treatmuot  of  cunvergeut  itrmbiadi 
102. 

Ojdilbalmic  artery,  disturbances  of  the  eye 
diseaaea  of  the,  495, 
near  its  orii^iu,  aneurism  of  the,  606. 
Ophthnhiiodynamom^lpr  of  Lamlolt,  UO. 
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Opfa  thai  mom  etflT9, 
Op  h  thai  mo  met  ry,  457- 

flbronic  ])rogreiai¥©, 

interior,  587- 
mixed,  3fi7, 
munotjulflr, 

eiternK  fmrn  «ulpburio  Rcidt  SiO. 

in  diphtberitii}  T^H. 

ID  OravtS!^**  di5Qi(M>e,  773, 
folloffidg  diphllieniL,  59t« 

in  muUiple  n«iirUi!, 

roonooutir,  5S8. 
pfcrtUL  duublfl, 

total,  31. 

OphthalmoBcopIo  appeamncu  in  unemic  blind* 
noj%  fl47* 

of  retmnl  Je<«iani  in  kidnej  dise»9ej  fl50. 
field  in  hypermttropliit  4*H2. 
pbcDotDQtiiL  of  dfmtbt  1.1' 1 7. 
■IgDB  ID  ksiona  of  the  opti«  lim^t,  573. 
Opbthaltnoioopjr,  loll, 
m  A^tii^matisiii^  43^*^, 
in  hypennctropia»  ISS. 
Ophthitl  mot  rope,  32, 
Opium «  amblyopia  from,  820, 
Optic  cbiitaiiii  l^iJtions  of  the,  67ft. 

bitenftporal  htimianopsia  in,  576, 
diik  lu  hjpermetrupiiLi  431, 

in  myopia,  AW* 
-nvTvo  Blr^pby  Smm  ga»trO'iDt«ttinal  bemor* 
rbttg?,  682. 
in  acnHnogttly,  570. 
in  diabcto",  071, 

injitpLduji,  070. 
in  dyiieniery,  712, 
In  Friwlrfcich's  dUewe,  fill. 
In  {general  paraly»ii  of  tbe  laeanfl^ 
618. 

In  Qrarea*!  diaeasi},  772, 
in  tftboj  dorialis,  B*J4, 
post  ueiirUlc.  in  deformities  of  ihn 
fkull,  e^i. 
l^iont  of  the  intracranial  portion  of  th« 
optic  nerve,  580. 
neuritii^t  Benodikt's  tbeory  of,  543. 
Bra  Hoy's  theory  of,  513. 
Deiitf^cbmjititi'e  theory  of,  543, 
double,  541), 

Edmundfi'a,  Walter,  tbeory  of,  543. 

Gowerfl'i  theory  of,  543. 

von  Gratife's  theory  of,  543, 

in  nnrnmegaly,  57y, 

ill  doformitiBi  of  the  »kulU  631. 

iti  den  till  diaeiise, 

in  din  bet  ea  initlpidtti,  A70, 

in  tiib^lA  murbilli,  fi!j4, 

in  «kia  airBClion.%  tai. 

Jack  Km 'i,  Hifghling^,  theory  of,  543, 

Leber*!  theory  of,  543. 

lumbar  puDCtnra  for,  545, 

5Iaek«ti%ie'i,  8,,  tbeory  of,  543, 

Mam's  theory  of,  543. 

pathogen eiis  of,  543. 

Scbniidt-Himpler's  tbeory  of,  543. 

the^jrio^i  of.  a+S, 

treatment  of,  544, 

treatment  of,  do  W«ckeT*i  method  t^f, 
544. 

Irephininj;  for,  ,^45, 


Optifl  rtdiationi,  leeions  in  the,  oaulo-tnotor  dii- 
turbtineeo  due  to,  ijf*7, 
vinual  eijtn]itoni9  indienting  leidoni  of 
the,  555. 
tbiLiamua,  lea  ions  of  the,  5^9. 

a  cau^e  of  nyEttagmuei,  165, 
traet,  leaions  of  the,  5712, 

betnlaaopeia  in,  &72, 
opbtbaluiofleopie  signs  in,  573* 
Option.!  exprossion,  myopia  an,  42G. 
Optico-ciliary  vesMis,  &Olif. 
Optometry,  45fi. 

without  the  use  of  drugs,  460. 
Optoaeope  of  liertin-f^tini,  870. 
Orbicular  Biga  in  upoplexy  with  hemiplegia,  536. 
Orbioularia  of  (he  upper  liJ,  Rotated  pikralynis  of 
the,  61  a, 

palpebrarum,  partial  paralysiM  of  tbe^  689. 
twite  hinge  iti  the,  in  tabu  ^loraftliii,  A40. 

Orbit,  abMcesiA  of  the.  In  inlluenza,  707. 

cellukr  tiiaue  of  the,  inflammntion  of,  a  ciau^e 
of  piiralyjiea  of  the  ocular  muicle*,  56, 
Orbital  mujie]«i,  ataxy  of  the^  in  tabe«  donalls, 
63a, 

pftrftlysi*  of  the,  due  to  (™ions  B.t  the 
base  of  the  brain,  602. 
in  tabes  dorfwUs,  636. 
irallF,  irregularity  of,  a  oauj*e  of  myopia,  425. 
Orbits,  excesBive  B<;paration  of  the,  »  canie  of 
divergent  strabi^mua,  126. 
in  myopia,  4.16. 
OrienUition,  power  of,  in  fldeond  betnlanopaiti, 
55a. 

Ortbopbona,  405,  411. 

and  emmetropio,  4fi2, 

prftt'ti(*al,  42(>, 
Orthoptic  eroAtment  of  pamtytio  strabiAmuf,  65. 
Osui Hating  vi fluid  fieltl  m  byiterin*  7SJ. 
Onmii?  acid,  amblyopia  from,  831. 
Ossification  of  the  Jens,  SI 3, 
Otitis,  purulent,  horn ony mom  hemianopsia  in, 

abscess  of  braiu  from,  556, 
Ouabeine,  ante»tbeeia  of  eomeib  fVoniy  840. 
Overacting  heterophoHe  imthonopia^  407* 
Oxn-Uo  acid,  mydnMia  fmm,  840, 
Oxaluria,  dUcaso  of  the  retina  in,  676, 
of  the  vitreous  humor  in,  670. 

P. 

Pacifla  treat  111  en  t  of  convergent  ?triibi3inup,  102, 
Pain  OS  an  exprewi^^n  uf  eyc-atrain,  406. 
Painful  accommodation  of  t>ondt?ri*,  74©, 
Palpebral  fi^siure,  narrowing  of  (be,  in  tabea 
doraalin,  640, 
bypertemia  in  byporphorio,  442. 
Pannuf,  17i», 
erarau?,  109, 
granular,  HIS, 

diagtififiit  of,  19^» 
jctjuirity  in,  200. 
prognosis  of,  260, 
Fcquolw  of,  2IUI, 
trej4tment  of,  206, 
phlyctenular,  194, 
tenuis, 

Panopbtbnimitijt  following  eftt^rtct  operatioim, 

in  yellow  fever,  72f^. 
Papilla,  ditcolurntioti  of,  during  ileatb,  ©17, 

melanosis  of  the,  in  m»ilHriji,  717, 
PapTlIitiP,  540. 

Papillo  retintti.H  in  McrMrlutintf^  606* 

Paracentcffis  in  keriititlf.  216, 

Paraly«ei(,  a^ociate<l,      the  ocu!nr  mueelea,  31. 
eumbined,  of  I  he  ocular  muscles,  30, 
congenital,  nf  the  oeular  ran«eled,  1^7. 
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of  thfl  mtJlur  nppitnitub  of  tUu  i?v«*^  ctiot<igy 
of,  51. 

of  thfl  ocular  maBcleUt  noursB  of,  b9. 
dinbutkt  prognosid  of,  00, 
difibiberia  il  cuuad  off,  57- 
difilitbmtio,  prcj^i^otfU  of^  60. 
di^ea^od  mmt  a  Oftute  of^  57. 
dnmtion  of,  d^. 
hjaterla  a  onueo  of,  AT4 
hyil^uriiml,  jvrogaoaLt  of,  AO^ 
migramouaj  jitognosi*  of, 
of  orbital  f^rig^ii,  AD, 
paifl^minj^  by  loftd  *  edyse  off  &7* 
projfnuflb  of,  5^^4 
rbflumfttlts,  progD04!ta  of,  60. 
rb«U)iiAtiaui  a  caudfl  of,  bj^ 
iypbilisk  a  ctLiii^a  of^  &7* 
»yjihiUtLi?,  ymgnmh  of,  00. 
lobes  darj^ftlb  a  cnufte  of^  57. 
termlnatLon  of,  &9. 
t^tbucco  a  cauED  of,  57* 
rTit^umalisuial,  of  the  ocular  miisal^ 
Pum]y-i»  agitans,  eyi^-syinjiLoitia  m,  627* 
asj!i(Poiuted|  iit  hysteria,  7 a 4. 
ooijjugBtfl  latoral,  ^9^^ 
double,  of  the  siith  pair,  3t» 
eit-^eutial,  of  diirergeDef},  100, 
iMqieular,  of  the  fifth  oerva^ 
of  the  fuurth  uurve,  fitJO. 
of  tbe  Oduiar  uervesj 
of  the  aflveuth  DC'm^f  flUl, 
of  the  sixth  nerve^  3DL 
of  the  third  nerve, 
fifth  nerve,  bajtdl,  <5H>. 
byatoricalf  of  the  sixth  pair,  7hB^ 
InraDtile,  <^ye-9ymptom,H  03>1» 
Uolaiedj  of  the  mfiaFiEir  rectus  musole,  Tl* 
of  thi5  orbieularii*  of  the  upper  lid, 
of  tb©  superior  rmtm  tauacle,  71+ 
of  a<eeon]m  Oil  Lilian,  ^0, 
In  diphtheritis^  TOIF« 
in  dyiteutery,  712. 
in  tabf;^  don^iLlia,,  6-10. 
of  the  external  nulm  [nuic1«,  5. 
of  tbe  extra-ocular  miiaolea  in  diabete», 

iu  diphthoriib,  70  L 
of  thn  &  fXh  nerve  dua  to  lesion;  at  tbo  base 

of  the  brain,  (^02. 
of  the  fourth  norve  in  diabetei,  6fiH. 
of  the  iuterual  uiusdes  of  tbe  eye,  due  to 
lutiona  at  the  base  of  tbe  brain,  @i>2. 
reotuff  mutelep  7. 
of  tbe  muaclei  of  tbe  eye,  fym|)toind  of^  21. 
of  tbe  ocubir  muftclen,  Z. 

dluical  diHgnosU  of  the, 
diref^tiou  oT  image  in,  41^ 
gait  nf  pntteuta  iritht  37. 
in  chnmic  renal  disease,  0^7. 
ineliniLtion  of  bead  of  patieuta  Tritb, 

of  tho  grbita]  muacles  due  to  lesiuna  bt  tbe 
ba»e  of  tbe  brftin,  rt02. 
in  tJi^bea  dorsaiis,  636, 
of  Ibe  power  of  cun  mergence, 
of  the  »ixth  nerve  io  diabetes  imipidus,  676. 
of  tbe  tbird  nerv^  ill  diabetes, 
partial^  of  tbe  cirbleularis  palpebranim,  589. 
primary  nuclear,  587. 
radicular,  of  the  ocular  nervee,  509* 
recurrent  tliird-nervw,  607. 
pyatematic  bytteKcal,  755. 
P^falylio  Atrabiamua,  5. 

and  ooneomitantj  differential  dia^osli 

between,  129, 
meotiamcal  treatment  of,  fi5, 
orthoptic  treatment  of,  65. 


IHJ< 

I 


Par&lytio  itrabismai,  turfloil  Irefttom 
treatment  of,  62> 

aymptomatio,  64^ 
rertlgt]',  eye-^y  uipt  I)  nQ»  in,  626. 
Pftrenobymatot^tf  keratitis,  227, 
etiology  of,  2.1 

iridO'Chorinidal  fortnt  of^  SIS. 
pathological  aDatomy  of,  239. 
tmtmnnt  of,  3^3. 
uneq^uallj  tnfilt rated  forma  of, 
vaaeular  foruij«  of,  228. 
Par«ais  of  aeeommodurion, 

in  dental  imtiliun,  6i*2. 
of  the  common  motur  ueuli,  34. 
of  tbe  external  reotuf  muiole,.  I\  2L 
of  the  Inferior  obliqtiCf  muscle,  29. 

reetua  uiufwk',  25. 
of  tbe  internal  rectus  inuB<!l«,  23. 
of  the  left  external  rectiu  moAdt^  IT. 
of  tbe  auperior  obliqu«  muicle,  ST. 

rectua  mn«cle,  23. 
of  the  tbird  pair,  2>^. 
Paretic  beteropboHo  a«tliencipla,  4Qfl. 
Parinnud,  M.,  M.D.,  ftrtida  on  the  ocnhi 

fe^tatioaa  of  hjateri^  72T- 
Parkinaon^B  dt;eaB«,  eyf^symploatt  in,  6£7. 
Partial  double  ojihthalmoplcgia,  548. 
lagopbtbftltnoit,  590. 
monovular  ophLbiklmopTegia*  4iS, 

third -nerve  bsJal  paraljais,  6N. 
staphyloma  of  the  e^iniva,  34^. 
Pate  Liar -ten  don  r«f]ex,  relMtiun  of,  lo  tbt  |)dptl- 
lary  reflexes  ia  gener»]  pamlysli  of  tbe  ifiMN^ 
616. 

PathulogtCftJ  dnfttouiy  of  fttnblyopia  fiwa 
pblde  of  carbon,  SSU. 
fn»m  iodoform,  S21> 
ftum  nitrtibcnxol,  831. 
of  parenchymaioui  keratitii,  129, 
of  phlyctenular  kerxtitit,  195. 
Pathology  and  patbologici^  AQtLtomy  of  tMk 
(central)  amblyopia,  809, 
of  ahobol  amblyopia, 
of  amblyopia  from  cinchona, 
of  cataract^  394. 
of  lentiooDUs,  278. 
uf  nnelear  palsy,  593, 
of  visual  duturbancBs  from  kftd 
S2«. 

Feouliaritiea,  general,  of  ametn^pla  and 
pboria,  4 IS, 

special,  of  ametropia  and  bviierophori^ 
Pempriigiif,  67S> 

of  Ibe  conjunctiva,  57T. 
Pcppermintf  essence  of,  amblyopia  frofii,  ill 
Peracute  nuclear  pal»y,  59  K 
Perforation  of  uleera  of  the  eomtA,  311. 
Periodic  eonrtrgent  tt^biaranc,  102. 

Btntbiamat,  S3. 
Permanent  conTorgant  atmbinnua,  101. 
Perrji CLOUS  nnEemia  In  cireuUiary  diaWMi 
eye,  635. 

PeriiBtenoe  of  red  field  in  by»t«rl&,  TSfi, 
Phagocytosis,  170. 
PhenoBone,  amblyopia  from,  S2d. 
Phlyctenular  keratitis,  103, 

avaiieul&r  forms  of,  194, 

oom plications  of,  19fi. 

course  oft  196. 

etiology  ef,  195. 

pntholitgical  anatomy  of, 

prognosis  of,  1 97. 

aytoptoms  of,  196, 

tr«atmont  of,  197. 

v»sculftr  forms!  of,  104. 
poanua,  1^4. 
Pbonphaturia,  ocular  leeionM  in,  6TT. 
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from,  827. 

atory  diseases  of  the  ejc, 

s,  184. 
from,  839. 

>m,  840. 
)m,  840. 

of,  ocular  signs  in,  580. 
ct  operations,  388. 
itis  from,  840. 
iuse  of  paralyses  of  the 

al  anterior,  333. 
333. 

r,  chronic,  688. 
18  in,  675. 
hysteria,  731,  738. 
in,  675. 

ngestion  from,  840. 
bsence  of  symptoms  in, 

>toms  in,  602. 
of  ocular  muscles  due 

>ry  centre,  558. 
7. 

rgence.  131. 
icercus  in,  848. 
tturbances  of  circulation 


io  acid  diathesis,  677. 
iticercus  in,  848. 
)-aymptoms  in,  634. 
pa,  429. 

lor  limb  of  the  internal 
's  sensory  cross  way),  le- 

I  of  the  cornea,  237. 
amblyopia  from,  829. 
pia  from,  829. 
pia  from,  830. 
a  from,  829. 

»lindnes8,  872. 

i  of,  retinitis  of,  progno- 

f  in  cataract  operation, 


•n  with,  440. 
tb,  440. 
)n  with,  440. 
10. 

f,  473. 
ia,  449. 

ametropia,  423. 
4. 

od  for  determination  of 
m,  147. 

es,  a  cause  of  divergent 

•>87. 

3  thalamus,  anterior  cor- 
am, and  external  genicu- 
i  of  the,  569. 


143. 

»r  beterophoria,  455. 
ency  of  conrergence,  1 52. 


Prisms,  action  of,  49. 

angle  of  deviation  in,  49. 

of  opening  of,  40. 
discomforts  from  nse  of,  476. 
verification  of,  476. 
Prognosis  of  alcohol  amblyopia,  801. 

of  amblyopia  from  bisulphide  of  carbon,  820. 
from  cinchona,  834. 
from  iodoform,  821. 
from  nitrobensol,  823. 
of  ametropia,  443. 
of  congenital  nystagmus,  167. 
of  diabetic  paralyses  of  the  ocular  muscles, 
60. 

of  diphtheritic  paralyses  of  the  ocular  mus- 
cles, 60. 

of  extra-ocular  cysticerous,  853. 
of  granular  pannus,  200. 
of  herpes  opnthalmicus,  770. 
of  hysterical  paralyses  of  the  ocular  mus- 
cles, 60. 

of  migrainous  paralyses  of  the  ocular  mus- 
cles, 60. 

of  nystagmus  from  central  lesion,  167. 
of  occupational  nystagmus,  167. 
of  paralyses  of  the  ocular  muscles,  59. 
of  phlyctenular  keratitis,  197. 
of  renal  retinitis,  654. 
of  retinitis  of  albuminuria  of  pregnancy, 
655. 

of  rheumatic  paralyses  of  the  ocular  mus- 
cles, 60. 

of  suppurative  keratitis,  221. 

of  sypnilitic  paralyses  of  the  ocular  muscles, 
60. 

of  tobacco  amblyopia,  808. 

of  traumatic  dislocation  of  the  lens,  270. 

keratitis,  214. 
in  ursemio  blindness,  648. 
of  visual  disturbances  from  lead  poisoning, 
826. 

Progressive  ulcers  of  the  cornea,  290. 
Projection,  false,  17. 

of  retinal  images,  120. 
Pseudo-bulbar  paralysis  of  cerebral  origin,  eye- 
symptoms  in,  614. 
-paralytic  ptosis  in  hysteria,  761. 
Pseudoscope,  Maresobal's,  869. 
Pseudoscopio  apparatus  for  the  determination  of 

simulated  blindness,  869. 
Psoriasis,  iritis  in,  680. 

of  the  conjunctiva,  680. 
Ptomaine  poisoning,  amblyopia  from,  839. 
Ptosis,  30. 

apparent,  in  lesions  in  the  corpus  striatum, 

570. 
central.  586. 
congenital,  57. 

monocular,  588. 
from  bromide  of  potaasiam,  840. 
in  diabetes,  663. 
in  dipbtberitis,  701. 
in  hysteria,  899. 
Pulsating  exophthalmos,  607. 
Pulsation  of  tne  retinal  arteries,  493. 
Pulvinar,  lesions  of  the,  569. 

hemianopsia  in,  570. 
Punctate  cataract,  338. 

keratitis,  superficial,  206. 
Punctnm  minimum  of  convergence,  131. 
proximum  of  convergence,  131. 
remotum  of  convergence,  131. 
Pupil,  Argyll-Robertson,  in  general  paralysis  of 
the  insane,  638. 
in  tabes  donalis,  637. 
condition  of,  in  simulated  blindness,  863. 
in  unilateral  amaurosis,  864. 
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Pupil,  dilatmMon  of,  durjDg  d««Lb,  914. 

Fii]>il1*ry  Blt«ratioiii  In  iskbv&  dortklifl,  637* 

pheDO]iien&  di^rln^  d«iiktb,  91 
rifflejt  in  hj^st^ricttl  amAurodttii,  741, 

i-vlniion  of  patdhiif-tefiidoti  reflexii 
to  ihut  ia  geaaral  |mralyib  tif  the  la^atiej 

f  jmptomi  in  gf^nemt  pamlyjis  of  Ihm  in»uifl^ 
615, 

in  letbnii  of  the  ponip  <f02, 
Papili,  ootttrnction  of  tht,  In  ebofera,  714. 

In  Qmvi:s'&  diBe&HQ,  772, 

in  bypertDoirojua,  4M, 

in  hyfteria,  7>l^. 

is  mjopift,  426. 

Id  one  en  10  blindncftf,  647* 

inequality  of,  hjitero  trauinatloi 
PupiUFywptom,  Knioa't,  5 To. 

Wemioke'i,  fi721. 
Pure  wf»rd'bl]ndnfe!fi^  56 
Parkiiyfl,  itdngen  of,  during  denth,  916. 
Purpura  in  etrouifttorj  di^eusa  of  Ihe  eje^  536, 

nude&r  pikb^  with,  1*^7. 

Q. 

Qiiftdrlf«iDin&1  region,  tumors  of  the,  597. 
Qbioknois  of  Tijikm  in  hypflrmetroiuap  426, 
QuiniD«-ftinjiuroe.is,.  treatment  of,  336. 

-poiionin;     cireu)»tory  di»«fts««  of  the  «ye, 
533. 

lUlil-Kiiskardt,  ptflreoseDpfi  of^  S34. 
lUdiui,  50. 

Eftdloylar  parmljsb  of  the  oeuttr  nerres,  599. 

Bange  of  aooomBi&datktD.  tkierminatton  of,  14 1« 
lUra't  tHt  for  fimuLjited  bHodn@Kfi,  6^6,  S37, 
Ben^l  itjrmtiisitnj*,  40. 
RKfinntiou  of  o*tftr»et,  369. 
Reeurrtnt  tbird^nervo  pBtm^y^if,  607. 
Reduotion  of  intrm-ocular  tcaeion  in  llAb«9  dor- 

nlii,  64 L 
Keflex  ditftorba^ee  in  oiyopiAp  437. 

loealt  €ye-^tnim«  497. 

macular,  of  conTorg«n««,  100. 

aeuroMA,  vtbeoopia  luid,  405. 
in  asti      lisiBp  44 0. 

pbenonif^oa  \n  byp«nD«Lro|via,  433, 

ptosifi  in  hyperphoriii,  443. 
Bvfraetian,  altvratioa  to*  in  diab«tc«,  661. 

err^re  ^f,  and  epilqisji  629. 
R»fF«ctorail«niif  469, 
Bogfotial  «xdiiBioii,  S4. 

Rolapsinf  b«norrbag«a  ia  jtmiif  perMiOf,  529. 
Relation  between  aceodiiiiodatioa  «ad  eonrtr- 
geoe*,  126, 
of  Tiiioa  to  aiaetrofiia,  419. 
lo  holetvpboria»  419. 
RelattTe  aecemiBodalion,  89. 
wntT«r:gen6e, 
erororgvfit  slnJnfstaat 
wrtiMi  baalMMfpfiA,  551, 
4iywiwKK  of  Km  of  vi«b^  124, 
direrseat  »lcabistBii«,  IZT. 
hypeRnrtrx»>ia«  435. 
B«nal  ii««a^  ehmnle.  oataneC  in,  AST. 
ltii»^«1ili#  in,  6>7. 
liitiB  is.  457. 

pmljftf  of  tb«  Mlar  in, 

m, 

perneabilltj',   diAitiatSoA  «f,  ia  entraci 

ea»»,  S^t, 
miniiit,  pre^p«Hi  af«  AS4. 
Bift«V  t«*t  for  ftsttlsM  blladMi^  ITS. 


Rett  i  form  Wie?,  lesioni  of  die^  a  eaoM  of  njw. 

Ugmnt,  165. 
Retina^  central  artery  of  tbe,  erUi^nl  oooflidera^ 
tton  of  ibo  pbenttajena  an«iii|| 
frt^rn  obBtruetLon  of  tbe^  ^09« 
embollam  of  the,  505. 
obstruction  af  tbo  trunk  of  tlie, 
592. 

Tetn  of  the^  dlKturbanoei  in  th^  ta 
thromboflifl,  515. 
cystleer*]uj  iii  tbo,  S49. 

detacbnieal  of  Ihep  following  ealaimot  opera^ 
tioa?.  393. 

in  Bright*!  diseajte,  653. 

in  erytipelftif  698. 
during  death,  919. 
hyp^rj^tbeiia  of  the,  729, 

in  denifue,  721. 
in  byp*3rmetropia,  131, 
in  ujyopia, 

tme  anaiatheiia  of  tbe^  729. 
Retlnat  apoptoxj,  623. 

arieneKp  ^iDtraetion  of,  in  eholers,  7 15, 

dilatation  of,  from  nitrYiq;  oxide,  S44, 
aatbenopia,  415. 

flbiuif^  in  ojGli<*al  albuminurin,  6^S, 
eongeition  from  potnegmnatep  849. 
dt^Lnchmeut  a  i?aiue  of  myopia,  425. 
di!?en*e  iti  diabetes,  667. 
hemorrbu^g^s  assoeiated  with  «pi*taxi% 

in  diabetes  insipidua,  676, 

in  jaundice,  635. 

in  malaria,  716,  717. 
imagcf,  false  projection  of,  130. 
leKions  in  erysipelas.  697. 

in   kidney  diseaiesp  opb»batiBo<gdp§e 
appearances  of,  650. 
^badow  te^  457. 

vein,  intermptetl  currents  In^  In  c^t«f«, 

715. 

Tflssvis  during  death,  917. 
in  GnTtt*i  dis«ate,  T72. 
RetinUis  albumiunric^  in  scarlatlnl, 
in  diabcto,  667. 
in  tkin  affection?,  631, 
of  atbuBinuria,  648. 

of  pregnancy,  pro^oeis  in*  651, 
pigKi«nt4]«&  and  hepatic  cirrhoek^  6S5. 
t«nalf  prognosis  of,  654. 
RetinoMopy,  457. 
Retrobulbar  masielfr-prtMiire  a  mttm  of  my^pi^ 
425. 

RelrogTet#io(n  nf  eomcsl  ubefs,  119, 
R«Tais1v«e  Its  liemlitif.  199. 
Rhacbitic  lectb,  2»0. 
Hbeumad^ni  a  4»use  of  paraljMS  of  Ik* 

muf-i>le«,  57. 
paraJy«es  of  tbe  ocalaf  oiitseles  frott,  f>n#- 

xams  69. 

Rbenii^atj^al  paraJjfsai  ol  tb«  Molu'  Meeli% 

56, 

Ribbon-slLapct!  aefeetioo  of  tfa«  «OvM,  S4^ 

Goraenl  cwpaeilir,  109, 
Eodettt  nicer  of  the  mrnea,  301, 
RoMtiiOw*i  test  for  nmiibtvi  Mlndntts,  »7t« 
Bolasj  njitagnina,  161. 
ftnbeola  morbilli,  daef;«»deaitii  in. 

gaogrenv  of  the  ejeU<l  i&,  494. 
oeuiar  lefion*  in.  6^1, 
oplie  neuritis  to,  694. 
Roles  jbr  earmtioo  of  acaetn^piat 
»f  beteropbiria^  4611 
•fkeeial,  gorcming  the  mmrtiio  «f  wmm- 
irof^ia,  46f. 
of  lieMtQpbmi,  4i^ 
Rapture  of  tlie  ittietml  cs»Cid  nrKorj  ta  tkn 
oavcrnoiu  9inuj*»  6(M|. 


gfuwaded  iiicivem«ntie  of  tb«  eyeballfl. 
SiLLioj1i€  acid,  amblyupm  from,  837* 
Sftit,  oatiiraol  from,  2tt2. 

Saltmann,   Maxim Uinti,   M,D^  artide  on  tht 

entotoa  of  the  hunia^n  SO. 
SftAtnoiri  polaomng,  yeUow  vi*inn  634. 
B»iito«-Fernanilet»      M,D,^  artidc  on  the  ifculnr 
1e»L0tiA  of  influeElKa^  dyfreatery,  £^holo^l^  mala- 
rial  foYcr,  dengue^  and  yellow  lover,  7y3. 
SajioDin^  exuphtbalmua  fronii  840, 

strabiannifl  from,  840, 
Sftroomi  of  tha  eornea,  254, 
Siiva|^«  and  civilUed  mmOt  40  L 

Scarlatina,  aoe^trnmodatlvo  ftj$tb«Qa[»ia  in,  fi9&. 

amauruiis  in,  fli>4. 

amblyopia  in, 

ocular  lei^loni  in^  694. 

(sdama  of  tbb  uyelid  in, 

papllia-retioUift  In,  59 dt. 

poateri<»r  ^tapbyloma  of,  429. 

retinitia  albuminuHoa  in,  895, 
SahcnkI,  liy«toriaal  i>oular  pain  of^  752, 
Sfsbiiokt'^  test  for  simulated  bllndneMi 
S<;bmidt- Riinpler'i}  test  for  limulated  bliadne^B, 

m\. 

theory  of  optic  neiiritl**  543, 
Scbro«Jeri  stereaioopo  of,  J^S4* 
dfl  ^ubweiniti,  George  E,,  A*M,,  M.D*^  the  toxic 

aQiblyopiai,  arti{::1ci  on,  797. 
Solera,  condition  of,  a  cauae  of  myopia,  41^, 
Sclert»-eoniefl,  tumors  of  tbe,  25j, 
SoleroHiit,  diffuse^  of  the  brain,  eye-«yuiptoQifl  In, 
«14. 

dlsieminMiHi,  of  lb«  brain*  eja-iymptotiij  in, 

All. 

of  the  tpinal  cord,  ey«-iytnptom!i  in, 
GIL 

essential r  of  ih&  CDrnun,  242. 
of  tho  ^xirnca, 
S  el  erotic,  dbooloration  of,  a  «iga  of  death,  91 2. 
Siiopulaiuine,  lunblyopia  from, 
Seoond  light,  2tf0,  Ah!*. 

ttBtigmatisni  agaln»t  tbe  rule  In,  4 J 9. 
SeeoQdArj  oataract,  ni2,  3^2. 
treatmeut  of,  1^79. 
contracture, 
deviation  I  IH. 
Secretary  and  ^itcrotory  organs;,  ocular  leJioni 
dopfiudoDt  upon  disordorf  uf  the,  articlo  on, 
by  J,  B-  Lawford,  M.D.,  F,ft.C.S.  (Eng^t  615, 
Section  of  oblique  muaelu,  161. 
SeehtihitHdheii^  hh7. 
S^gal'a  toet  for  simuUted  blindneM,  87^, 
iBemeioiogical  ralueof  tbe  ocular  disturbanaes  of 

by^iteria,  7i*2. 
Senllo  angio-8e1ero§ia,  523. 
Senao  of  depth,  8,>. 

Separation,  exoeiaatve,  of  tho  orbiis,  a  eanie  of 

divergent  sttrabiimn!^,  126. 
Septiciemia  In  drculatory  dii^iucs  of  the  eyo, 
Se(|uelii3  of  granular  pannus,  200. 

of  keratiti:),  337, 
Seroui  degeneration  of  ibe  oeutar  muActes,  57. 
iritis,  235. 

In  diabetes,  604, 
in  malaria,  717, 
Serpent  v'lrui,  amblyopia  from,  838, 
Se IT enib- nerve  bmt%\  p&talyaU  prodnclDg  lag- 
ophthahno^,  fl09. 
fa^^cii^alar  paraljiis  of  the,  flOl. 
Shad^  in  koralltia,  lUn. 
Stderoii^i  of  the  lena, 

Sight,  hne&  of,  relative  dirergenee  of,  124, 

temporary  baa  of,  in  Intracranial  tumor,  545, 
Sigtiificanc^c  of  terms  u.fed  in  ametropia,  42'^. 
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SileJt's  test  for  eimulated  blindness,  B74. 
Stiver,  nitrate  of,  ajnbiyopia  from,  827, 
fiimple  k«ratomal{u:la«  220, 
Simula  ted  b1indne^%  d'Andr£'a  test  fbr,  872, 

Ath's  test  for,  S73. 

Afni&igtiac's  (ett  for, 

ortiele  on,  by  S,  liaudry,  trans- 
lated by  Frank  W,  Madow,  M.D*, 

Afitegiano'a  tml  for^  B70, 
Baldania^s  lest  fur,  BS5« 
Barofflu's  %mi  for,  iSfl,  ST4, 
Bmrtb^l^niy'i  apparatus  for  the  datef- 
minatiojn  o\\  86S. 
tost  for,  l^tf4, 
Baudon^s  teat  for, 
Baudry**  te^it  for,  t*78. 
Bfilow's  test  fofp  B93. 
B«rtei«'s  lest  for,  872. 
Bertin-Sans'fi  tfl«t  for,  870, 
Billot  and  Baudon^A  te»t  for,  881, 
Binncndijk'i  toat  fwr,  869. 
Bonalunii's  twt  for,  873, 
Bravai8*s  i«l  for,  bSe,  887, 
Chauvel'a  test  for,  872. 
Qoudition  of  pupil  tn,  86.1. 
Coronat's  test  for,  872* 
Delay *ii  test  for,  87  K 
determination     of  JavaUCuignet's 

method  for  the,  f<67. 
Drirvr's  toot  hod  for  tfaa  detenu  Inat  ion 

nf,  808, 

Dtyardln'i  teat  for,  87 -i,  886,  eS7f» 

Filow's  lejjt  for,  893. 

Fleams  lest  for,  869,  S70. 

Foutorbe"B  te<t  for,  SS6, 

FrtSliob'*  te«l  for,  878. 

Galezowski'a  tettt  for,  E^77, 

arjiefe's,  Alfre<i,  taat  for,  876,  B80, 

(IratAina's  test  for,  886. 

Harlan**^  t4»t  for,  874. 

IJdmbold'fl  te^t  for,  891. 

Herter'a  te»t  for,  S7l. 

Ilogg'!^  tfe=l  fiir,  SS2, 

Hoor  s  test  for,  88-1, 

Jackson '^B  tett  for,  87  B, 

Kugol'i  teat  fur,  873,  886. 

Laurence's,  Z.,  test  for,  882, 

Lippinoott'a  teat  for,  875. 

M&r««>hal'a  teft  for,  S69. 

Marlni's  imt  for,  869, 

Martin -a  apparatus  for  the  determina- 
1 1  on  of,  8rt8, 

Mela  ken  "a  test  for,  872, 

Mlchand'i  teat  for,  886,  8B8. 

MicherM  test  fVir,  874, 

Minor*H  test  for,  89(1.  889. 

Honoyer*s  double  appAratus  for  the 
term t nation  of.  869. 

MuUier's  test  for,  88 V, 

of  one  eye,  86,^1. 

objeclivo  inetho<j5  for  the  de- 
termination of,  8ft 
subjective  methiH)»  for  the  de- 
Urmmatlnn  uf,  867. 

Ohleman*B  test  for,  B8(l. 

Prato'a  test  for,  872. 

pseudoBOoplc  npparatoB  for  the  deter- 
mination of,  869. 

Ravn's  lest  for,  8!<6,  887, 

Ren6*a  test  for,  87.1. 

B£iflanow*s  (est  for,  871. 

Schcnkr?  tmi  for,  88  L 

Segal's  teat  for,  87A, 

SHex's  test  for,  874. 

Snnllflu'^  teiit  for,  686. 

Stoeher's  test  for,  SB6,  889. 
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1  ^»doiM«  BlmnbV  t«it  fWt  0S»w 
liili  fof,  hy  ootoM  glufti^  M* 

hj  nphvrlomi  IfiMtt,  ITS* 

hjf  tin^Uittd  glmm,  IU» 
Vtiig«t'i  tMt  for,  flSS, 

irt4b«nMivk«'<    iHr,  sri. 

Ufa  iitrr^  1iAi«]  pml^iti  of,  B(t8, 

rfiiiiMn,  flas, 

fii*ok«uliir  iiiiraivil*  «»r  tii«,  001. 
pftlr^  doubla  ptmljili  of  tk««  3L 

tit, 

iMlltll'f  uirthckl  fof  Ih^  ilHfiritiititfllMI  tJH 

ln>*itUiii  of  «Mf  uUilii  fiiiti.  I 

nACM,  dllvi^Lt  tif,  I'll  rl>ihiUh)|iit^ 

It  fa7pitiiii*tmpiiit  ^S4. 
Id  h^ilerlAp  ^vu, 

****  ^iRiSStSSfc 

of  IK*  Ml  llfvlift^lHHllli  «ML 


MX 


Jl>Vfti>,  107. 

ff  LvKioit,  ee,  I0S. 

of  lUbl-RticktiTdt,  BS4. 

Olivvr'r,  hi  7. 

Witb  mirrors,  WlictiiWktDDa'i,  lOT. 
ffi«r«M«op(o  cxflitiifiw  for  tnniiletoikiigrctt  i 

g«3CO,  151. 
In  ttii<  tr^iitii^cTit  r>f  ooa^tiiiiilll  I 

ilguiM  of  l>iiti]Qeia,  10^. 

or  Jm],  ios. 

teiU  of  HoDO^t  SB:^. 
vitfoa  in  bTitaris,  MB. 
BUllieidiiiro  m  hypennetTOpit,  411. 

pcHiiiicrti  af  eqnilibtiiiDi}  14$. 
StoebM^f  tmt  for  »itiiuUt«d  blindnol^M^ 
Stooping  ui  mjopLft,  <»t7, 

uodut,  ft  o«UflC  of  lujopi*^  4  ST. 
gtOVTv  J(^n      M.B.J  F.E.C^.t.,  briiele  o» 

onaikl-  Moai  Itt  Tsnol*^  rub«ielm  DMirUiUi«  i 

6tnbi«mui,  5. 
flt  tivf.  1)2. 

iu)gl«  of.  e,  IK  44,  iO. 

d«t«rmtzi»tioii  of  tbl^ilk. 
sppomt.  44. 

oeDtTi]  th««r7  o^ 


w«r  I 
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Stmblsmus,  non-paraljtlo, 

lurBum  vergeBs,  lb9. 

ortboptic  ireatmeat  q(,  65. 

iurgico^l  treatment  of,  66. 

treatment  of,  62,  64. 
periodic,  S:i 
real,  46. 

Bcirflnai  ?<jrg«tis^  7. 
Strobouifttry^  44. 
luethodj  off 
labjectlTe*  47. 
gtrftbutomletfl  for  conrergvat  stmbtflmtif,  1 13. 
^trikLDQtiiutQ,  (LmbLyopia  from, 
Straub'a  nietbi>d  frjr  the  dotermiD&ticii]  of  the 
position  of  ccinilibrium,  147, 
t«et  for  iiimulatod  biincJtiMS,  89 
Strop  ban  tbm,  aoffi^thesin  of  tbo  comen  from,  B40. 
gabiMUt«  uudear  palsy ♦  /iOl. 
Subconjunctival  effujsionff  in  j«llow  ttttr,  725. 
inject iotw  fnt  myopia^  478, 
luxation  of  the  I  en?,  ^1^^* 

incomplete,  206. 
Subcortical  alexia  of  Wemii^kef  i^AL 

i^hmt  in  the  oifcimta]  lube,  derangetneDti 
of  vi«lun  caadvd  by,  M6, 
Subjective  ilniboiutlry,  47* 
Sudden  impact  in  betoropbori»,  442. 

nuclear  pabyt  51)  1. 
8ngiir,  catamct  from,  292. 
Sulpburt  amci^theHiji  uf  tha  cornea  from,  84 D. 
chloride  of,  iiniblyopia  from,  8i&. 
exopbtbalm<uB  froU),  94U. 
rojdriasb  from,  84». 
Salpbuno  aoid,  nuclear  pAlty  frtMn, 

ophtbalmopkgia  externa  from,  S40. 
Superficial  lc«rmtitiBt  1<H. 
panotate  keratitisi,  21)0, 
tfaumutia  keratitin,  193. 
Superior  oblique  mui^ek,  anatomj  of  tbe,  ST. 
paresiii  of  tb«^  27. 
rwtuff  mitMclCf  anatomy  of  tbe^  23. 
paresis  of  tbe,  2^i. 
tenotomy  of  tbn,  160. 
Suppurative  keratitis,  177,  217. 
etiology  of,  32», 
bjpopjoD  in,  213. 
m  denipie,  722. 
progiKMift  of,  221. 
iynjptomi  of,  217, 
treatment  of,  222. 
uleetA  of  tbe  cornea,  179,  217. 
gupra-ory  tal  neiirmigia  in  jxtfiuenxar  706. 
Surgical  trefttmaiii  for  msufficieuoy  of  eoB- 
Terg«iiC«,  155. 
of  am^ropia,  477- 
of  afltigmatisra,  47B. 
of  eonvergent  Btrabifmu9»  111. 
of  nsjopia,  477. 
of  paralytic  itrnbismusi*  6fi. 
Swaniy,  Henry  H.,  A.M.,  M.B.,  F.R.C.8.L.  ar- 
ticle OD  eye-di^easee  and  eye-syniptoma  in  ibeir 
relation  \&  organio  d of  tba  brain  and 
spinal  cord,  5 Hit 
S^oet  Ffiiritfl  of  nitre,  tDydria^ii  from,  BAQ. 
Sympto matte  myopia,  427. 
ayBtagmua,  162, 

tn^atm^nt  of  paralytic  fftrabiimui,  64, 
Symptoms  of  alcmud  amtjljopin,  7i^9. 

ttf  amblyopia  from  bienlp bide  of  carbon,  619. 
from  ciceboha,  833. 
from  iodoform,  S2i. 
from  Qitrobeniol,  832. 


Symptoms  of  amatrop!ft|  43L 
of  oataract,  282. 
of  congestioa  of  tbe  iritf^  1B2, 
of  cyHtic^rcua  celluloBm^  840. 
of  paralysjj  of  the  muiicslefl  of  tbe  eye,  2K 
of  pblyctenuUr  keratitis,  IB6. 
of  relative  gravity  of  koralttii,  182. 
of  auperficial  punctate  keratitis,  206. 
of  lubpuratire  keratitii,  217. 
of  tab&ceo  amblyopia,  ao4. 
of  Tiflual  disturbancee  from  lead  poi«onlng, 
824. 

Sypbitic  a  eause  of  paralyaea  of  tbe  ocular  muii- 
cles,  £t7. 

disoaSD  of  tbe  ocular  veiiela  from,  527. 
nuclear  palsy  from, 

paralyna  of  tbe  ucular  inutotea  froiu,  prog* 
noaii  of,  6U. 
gyringomyeUa,  eye-ffymptoms  in^  643. 
SyBtem,  gcaeral,  interrelation  of  t bo  eye  and  tbe, 
410/ 

Syitematio  bjiteri^al  paraly»ii»,  735. 

T. 

Tabea  doraalii  a  «Mi»  of  pajalyaea  of  tbe  ocuUr 
muaolea,  57. 

Argyll' Robe rtion  puplHo,  6S7. 
ataxy  of  orbital  niuides  in,  636. 
atrophy  tif  the  optic  nerre  in,  61^4, 
epipborn  in,  640. 
eye-symptouii  in,  634. 
limitation  of  convcrgeTicc  in,  135. 
tiarrowlng  of  the  palpebral  fiaaure  in, 
64ft. 

paralyses  of  orbital  m uncles  in^  636. 

paralysif  of  acijomtoodatlon  in,  640. 

pupillary  alterations  in,  637. 

recfuction  of  intra^-ocular  tension  in,  641. 

twitcbingt  in  tbe  orbicularis  palpebra- 
rum in,  640, 
Tarsorrhapby  in  tiraves's  diswe,  773, 
Tattooing  of  tbe  cornea  for  macultu  eome»,  241. 
Tea,  amblyoplA  from,  B30. 

Tear?,  Increase  of,  In  lesions  in  tbe  corpus  stri^ 
atum,  blQ, 

Tenon's  captote,  dislocation  of  tbe  lens  into,  268. 
Tenotomy  for  oonrergent  ttrabiemua,  113, 

for  insufficiency  of  convergence,  156. 

gradual ed,  operation  for,  793. 

in  miner's  nysUgniue,  1 65. 

of  tbe  superior  recto*  muscle,  160. 
Tension  of  the  eye  in  keratitis,  185. 
Termination  of  paralyses  of  tbo  ocular  muscles, 
59. 

Terms,  si^iflcance  of,  used  in  ametropia^  423. 
Tbeories  in  regard  to  the  etiology  of  myopia,  42S. 
Theory,  central,  of  ttrabiKmuB,  99. 
DooileTii'*,  of  ftlrabismust 
ncrroQit,  of  ttrabiamua,  99. 
of  centre  for  visual  memory,  557, 
of  neuroparalytic  kemlitis.  225. 
Tberapeutici,  ^en^raj,  of  keratitis,  186. 
Therapy,  lens,  regulation  of,  446. 

fignlflcance  of,  on  ametropia^  446. 
Tbird  Q«rr«,  basal  paralysis  of,  6  OB, 

complete  u]ona«uiar,  604. 
complicated  monoeutar«  664^ 
partial  monoculitr,  604. 
uncomplicated  monocular,  604. 
fascicular  paralyfi?  of  tbe^  599. 
paralysis  of,  in  diabet«,  663. 
recurrent,  607. 
pair,  pare«ii!(  of  the,  28. 
Tbiuret,  amblyopia  from,  82J. 
Tbomsen's  diseane,  eye-ffymptomi  in,  643. 
Threa4<opemtion  for  advancement,  158. 
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Thrombosii,  dittnrbuioM  in  ocnifBl  t«Iii  of  Um 
ratlnftin,  015. 
embolinn  mHA,  oironl«tory  dlit«liiii0«i  in 
the  MM  fttin»U«d  hj  the  cintiml  mttmj  et 
the  retina  498. 
of  the  caTernouB  nioxat,  605. 

ft  CMIM  of  timl  jB6t  of  the  oealftr 

Tobaooo  A  eaoBo  of  wnXjwm  of  the  oenlw  mns- 
tlm,  67. 
•mblyc^yia  froni.  799. 

among  the  lower  MimAby  817. 
nato-intozieatiott  in,  808. 
oollodine  in,  808. 
dingnoeis  o^  808. 
etiology  Qt,  80S. 
fireqnenflj  oi;  804^ 
hiftory  801. 

ophthnhnofloopio  tigni  ci,  808« 
|>rognoBk  of,  b08. 
pyridine  in,  803. 
qrihptomfl  of;  804. 
Tifnnl  fields  in,  805. 
iuid  aloohol,  relation  o^  to  aeqnized  oolor- 

blindnen,  817. 
intozioation-amUyopia  (hNn,  682. 
Tone-Talne  of  oolor,  786. 
TmiIo  blephacotpMm  in  hysteria,  760. 

nyetagmns,  186. 
TortteoUis,  oonlar,  74. 
Total  aetigmatirai,  489. 
oyolopegia,  464. 
ezolnsion,  86. 
heterophorlty  442. 
hypermetropia,  436. 
ophthalmople|^  3L 
•tapbyloma  of  the  eom«%  244* 
Tozio  amblyf^ia  inrelatiim  to  tozio  hysteria, 
841. 

amblyopias,  elassifieation  of^  797. 

the,  article  on,  1^  Geo.  B.  de  Sohweinits, 

A.M.,  M.D.,  797. 
obromatopsia,  840. 

hysteria  in  relation  to  toxic  amblyopia,  841 . 
▼eesel-diseases  of  the  eye,  532. 
Traohoma,  effect  of  erysipelas  on,  699. 
Transcortical  mind-blindness,  558. 
Transitory  recurrent  bitemporal  hemianopsia, 
577. 

Trauma,  nuclear  palsy  from,  592. 
Traumatic  cataract,  307. 
causes  of  keratitis,  213. 
hysteria,  ocular  symptoms  in,  765. 
Iceratitis,  prognosis  of,  214. 
superficial,  192. 
treatment  of,  214. 
luxation  of  the  lens,  265. 
meningitis,  eye-symptoms  in,  620. 
vesicular  keratitis,  209. 
Treatment,  mechanical,  of  paralytic  strabismus, 
65. 

of  amblyopia  from  bisulphide  of  carbon,  820. 

from  iodoform,  821. 

from  nitrobenzol,  823. 
of  ametropia,  449. 
of  cataract,  369. 
of  congenital  nystagmus,  167. 
of  convergent  strabismus,  102. 
of  deep  interstitial  keratitis,  235. 
of  divergent  strabismus,  149,  157. 
of  echinococcus,  857. 
of  filamentary  keratitis,  205. 
of  fistulous  staphyloma,  249. 
of  granular  pannus,  200. 
of  herpes  opnthalmicus,  779. 
of  infectious  keratitis,  193. 
of  insufficiency  of  Qoikv«Tj^«iiQ«)  149. 


Treatment  of  intozieatioin-amWyopfa,  811 
of  keratitis  with  kgophllialmo^  224. 
of  hization  of  the  leii%  279. 
of  lymphangitis  of  the  eji^  288. 
of  maenlsB  eomesi,  249. 
of  miner's  nystegmns^  186. 
of  nenioparalytie  keratitis^  229. 
of  nnelear  palsy,  698. 
of  oeenpational  nyetagmns^  187. 
of  optio  neuritis,  644. 
of  piaralyUo  strabismus,  62. 
of  parenohymatons  keimtitis,  238. 
of  phlyoteDular  keratitis^  197. 
of  rodent  uloer  of  the  eom«%  294ii 
of  staphyloma  of  the  oomea,  248b 
of  superfleial  pnnetate  keratitis  207. 
of  snppnratiTe  kenititi%  222. 
of  the  ooular  disorders  in  hysteria,  711 
of  traumatie  kmtitis,  214« 
of  Tisttal  disturbanees  from  lead  psimte 
821 

of  zeropthalmie  keratomalaoia,  221 
of  sonniar  herpes  of  the  oomea,  201 
operative^  of  oonTerceint  strabinrai,  lU. 
orthoptic,  of  paralyne  stralHsmus,  65. 
uaoiile,  of  oonTergeot  strabismus,  181 
speoial,  of  blopharitiSb  472. 
of  eephalalgia,  472. 
of  fiinottonal  heterophoiis^  466. 
of  habit^horea,  471. 
of  idiopathie  heterophori%  481 
of  lid-inflammation,  472. 
of  megrim,  471. 
of  migraine^  471. 
of  presbyopia,  478. 
of  spasm  of  aooommodalioBt  471. 
surgieal,  of  ametropia^  477. 
of  astigmatism,  478. 
of  oonTorgent  strslnsmus,  111. 
of  myonia,  477. 
of  paralytie  strabismus,  81 
symptomatic,  of  paralytic  strabismni,  M. 
Trematodes  in  the  eye,  858. 
Trephining  for  optio  neuritis,  545. 
Trichinosis  in  the  eye,  858. 
Trigeminus,  neuralgia  of  the,  in  malaria,  717. 
Trional,  muscse  volitantes  from,  840. 
Triplopia,  121. 

True  ansBsthesia  of  the  retina,  729. 

color-blindness,  558. 
Tubercular,  acute,  meningitis,  eye-symptomi  in, 
619. 

Tumors  of  the  cornea,  253. 

of  the  corpora  quadrigemina,  597. 

of  the  quadrigeminal  region,  597. 

of  the  sclero- cornea,  255. 
Twitchings  in  the  orbicularis  palpebranim  la 

tabes  dorsalis,  640. 
Types  of  hypermetropia,  435. 
Type-writing  as  a  cause  of  asthenopia,  415. 
Typhoid  fever,  weakness  of  adductive  povir 

from,  137. 
Typoscope,  468. 

Tyrosine  in  the  lens,  formation  of,  314. 

U. 

Ulcer  of  the  cornea,  177. 

rodent,  of  the  cornea,  202. 
suppurative,  of  the  cornea,  217. 
Ulcerative  conjunctivitis  in  yellow  fever,  725. 

keratitis  in  yellow  fever,  725. 
Ulcers  of  the  cornea,  209. 

cicatrization  of,  211. 
etiology  of,  213. 
hernia  of  the  iris  in,  213. 
perforation  of,  211. 
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Ulcera  of  the  cornea,  progressire,  210. 

retrogressiTe,  210. 
Uncomplicated    monocular    third-nerre  basal 

paralysis,  604. 
Underacting  heterophorio  asthenopia,  408. 
Unilateral  oxophthalmos  in  Graves's  disease,  773. 

ptosis  in  hysteria,  761. 
Uniooular  hallucinations,  565. 
Unripe  cataract,  maturation  of,  378. 
Uraemic  amaurosis,  585,  646. 

blindness,  ophthalmoecopio  appearances  in, 
647. 

prognosis  in,  648. 
pupils  in,  647. 
Uric  acid  diathesis,  ocular  lesions  in,  677. 

posterior  polar  cataract  in,  677. 
Urinary  system,  ocular  lesions  in  diseases  of  the, 
645. 

Urine,  abnormal  conditions  of  the,  ocular  lesions 
in,  676. 

Uveal  affections,  effect  of  erysipelas  on,  699. 
tract,  diseases  of  the,  in  albuminuria,  656. 


V. 

Vaccination,  ankyloblepharon  following,  690. 

ocular  lesions  in,  687. 
Vanilla,  amblyopia  from,  831. 
Varicella,  iritis  in,  691. 

ocular  lesions  in,  691. 
Varieties  of  keratitis,  190. 
Variola,  ocular  lesions  in,  687. 
Vascular  forms  of  parenchymatous  keratitis,  228. 

of  phlyctenular  keratitis,  194. 
Vascularization,  deep,  of  the  cornea,  183. 
Ventricle,  fourth,  lesions  of  the,  a  cause  of  nys- 
tagmus, 165. 
Verification  of  eye-glass  lenses,  476. 
of  prisms,  476. 
of  spectacle  lenses,  476. 
Vertical  nystagmus,  161. 
Vesicular  keratitis,  207. 
Vessel -diseases,  toxic,  of  the  eye,  532. 

-formation,  new,  in  eye,  529. 
Vessels  in  the  cornea,  formation  of,  179. 
Vicious  insertion  of  the  ocular  muscles  a  cause  of 

divergent  strabismus,  126. 
Vieusse's  test  for  simulated  blindness,  883. 
Vision,  binocular,  Bering's  experiment  as  a  test 
for,  110. 
monocular  amaurosis  in,  741. 
single,  403,  781. 
clearness  of,  781. 

colored,  after  cataract  operations,  394. 
cortical  centre  for,  546,  584. 
derangements  of,  caused  by  cortical  lesions 
in  the  occipital  lobe.  546. 
by  subcortical  lesions  in  the  oooip- 
iUl  lobe,  546. 
fields  of,  concentric  contraction  of  the,  in 
diphtheritis,  702. 
in  hysteria,  730. 
in  epilepsy,  629. 
in  hysteria,  898. 
in  hystero-traumatism,  901. 
haziness  of,  in  cholera,  715. 
in  astigmatism,  439,  440. 
in  hypermetropia,  434. 
in  hyperphoria,  442. 
in  myopia,  437. 

localizing  derangements  of,  caused  by  focal 

brain  disease,  546. 
negative,  due  to  cortex  lesion,  548. 
relation  of,  to  ametropia,  419. 

to  heterophoria,  419. 
yellow,  of  santonine  poisoning,  684. 


Visual  acuity  in  hysteria,  737. 
amnesia,  556. 
aphasia,  562. 

Freund's  theory  of,  563. 
disorders  in  keratitis,  185. 
disturbances  from  chronic  lead  poisoning, 
823. 

in  macules  comesB,  239. 
field,  amblyopia  of  the,  729. 
fields,  cutaneous  excitation  and,  in  hysteria, 
733. 

in  alcohol  amblyopia,  799. 
in  tobacco  amblyopia,  805. 
inversion  of  colors  in,  in  hysteria,  735. 
oscillating,  in  hysteria,  731. 
hallucinations,  565. 
memory  centre,  position  of,  558. 

theory  of  centre  for,  657. 
symptoms  indicating  lesions  of  the  optic  ra- 
diations, 555. 
Vitreous  humor,  cysticercus  in  the,  851. 

dislocation  of  the  crystalline  lens  into 

the,  269. 
filaria  in  the,  860. 
opacities  of  the,  in  cholera,  715. 
in  dysentery,  712. 
Voluntary  cure  of  convergent  strabismus,  101. 
Vossius's  test  for  simulated  blindness,  874. 


W. 

de  Wecker's  method  of  treatment  of  optic  neu- 
ritis, 544. 

von  Welz's  test  for  simulated  blindness,  903. 
Wernicke's  pupil-symptom,  573. 
Wheatfltone's  stereoscope  with  mirrors,  107. 
Wicherchiewicz's  test  for  simulated  blindness, 
874. 

Wilbrand's  theory  of  relative  cortical  hemianop- 
sia, 552. 

Wood,  Casey  A.,  CM.,  M.D.,  translation  of  article 
on  the  ocular  manifestations  of  hysteria  by  M. 
Parinaud,  M.D.,  727. 

Word-blindness,  561. 

with  agraphia,  560. 

Wound,  delayed  union  of,  after  cataract  opera- 
tions, 397. 

Wounds  of  the  cornea,  255. 


X. 

Xanthopsia  in  disease  of  the  liver,  684. 
Xerophthalmio  keratomalacia,  226. 
treatment  of,  226. 


Y. 

Yellow  fever,  amaurosis  in,  723. 
amblyopia  in,  723. 
icterus  of  the  conjunctiva  in,  726. 
ocular  manifestations  of,  723. 
panophthalmitis  in,  726. 
subooi^unctival  effusions  in,  725. 
ulcerative  conjunctivitis  in,  725. 
keratitis  in,  725. 


Z. 

Zentmayer,  William,  M.D.,  translation  of  article 
on  ocular  lesions  dependent  upon  diseases  in 
the  circulatory  system,  by  0.  Haab,  M.D,,  481. 
Zonular  catoract,  328,  334. 
triple,  330. 
herpes,  202. 

of  the  comen,  treatment  of,  203. 
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